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v

Welcome to the Proceedings of the 2nd International Conference on Information 
Engineering and Applications (IEA 2012), which was held in Chongqing, China, 
October 26–28, 2012.

As future generation information engineering, information technology, and 
applications become specialized. Information engineering and applications includ-
ing computer engineering, electrical engineering, communication technology, 
information computing, service engineering, business intelligence, information 
education, intelligent system, and applications are growing with ever increasing 
scale and heterogeneity, and becoming overly complex. The complexity is get-
ting more critical along with the growing applications. To cope with the growing 
focus on intelligent, self-manageable, scalable information systems, applications 
are being created to the maximum extent possible without human intervention or 
guidance.

Information engineering and applications is the field of study concerned with 
constructing information computing, intelligent system, mathematical models, 
numerical solution techniques, and using computers and other electronic devices 
to analyze and solve natural scientific, social scientific, and engineering problems. 
In practical use, it is typically the application of computer simulation, intelligent 
system, Internet, communication technology, information computing, information 
education, applications, and other forms of information engineering to problems in 
various scientific disciplines and engineering. Information engineering and appli-
cations is an important underpinning for techniques used in information and com-
putational science and there are many unresolved problems worth studying.

The IEA 2012 conference provided a forum for engineers and scientists in 
academia, industry, and government to address the most innovative research and 
development including technical challenges and social, legal, political and eco-
nomic issues, and to present and discuss their ideas, results, work in progress, and 
experience on all aspects of information engineering and applications.

There was a very large number of paper submissions (1845), and all submis-
sions were reviewed by at least three Program or Technical Committee members 
or external reviewers. It was extremely difficult to select the presentations for the 
conference because there were so many excellent and interesting submissions. 
In order to allocate as many papers as possible and keep the high quality of the 
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conference, we finally decided to accept 542 papers for presentations, reflecting a 
29.4 % acceptance rate. We believe that all of these papers and topics not only pro-
vided novel ideas, new results, work in progress, and state-of-the-art techniques in 
this field, but also stimulated the future research activities in the area of informa-
tion engineering and applications.

The exciting program for this conference was the result of the hard and excel-
lent work of many others, such as Program and Technical Committee members, 
external reviewers, and Publication Chairs under a very tight schedule. We are also 
grateful to the members of the Local Organizing Committee for supporting us in 
handling so many organizational tasks, and to the keynote speakers for accepting 
to come to the conference with enthusiasm. Last but not the least, we hope you 
enjoyed the conference program, and the beautiful attractions of Chongqing, China.

October 2012 Yan Ma
Qingsheng Zhu

General and Program Chairs, IEA 2012
Shizhong Yang
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IEA 2012 was organized by Chongqing Normal University, Chongqing Computer 
Society, Chongqing Copious Prachanda Cultural Exchange Services Company, 
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Normal University, Chongqing University of Arts and Sciences, and sponsored 
by the National Science Foundation of China, Shanghai Jiao Tong University. It 
was held in cooperation with Lecture Notes in Electrical Engineering (LNEE) of 
Springer.
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Abstract Local colleges are the main bodies of Chinese higher education. Their 
proper and sound development will do well to the development of local economy 
and society. Compared with famous and key universities, their development is in 
inferior state and there are lot of problems. This chapter analyses the problems 
during their development process, then it puts forward relevant strategies so as to 
provide reference for the development of local colleges.

Keywords  Local colleges  •  Development  •  Problems  •  Strategies

1.1  Introduction

With the expanding functions of universities, the traditional universities have been 
the center of the society instead of “the ivory towers”. In China, in the course of 
popularization of higher education, the reform of management system is going 
thoroughly [1, 2]. The central government delegates the management power to 
local government, at the same time; the local governments are running higher edu-
cation with more initiative so as to further the economic and social development. 
Now among 1,000 universities, local colleges have take up 70 %. The develop-
ment of local colleges is good. While compared with the famous and key universi-
ties, local colleges are in the dry tree [3]. This article analyzes some development 
problems of local universities and then puts forward related solutions.

1.2  Analysis of the Problems During the Development

1.2.1  Orientation is Going in for Greatness or Perfection

Nowadays, every nation knows that higher education plays critical role in the 
development of one’s economy and society. The knowledge economy age is 
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coming. In such background, people’s needs for higher education are more urgent. 
The demanding standard of talents is gradually raised. People need higher level of 
education. The shrinking of technical secondary schools and junior colleges and 
the intense competition of postgraduates examinations are typical examples. In 
order to survive and develop, the high tide of “upgrading” emerges among local 
universities: junior colleges are going to be undergraduate colleges or universi-
ties, undergraduate colleges are going to start master education. The local colleges 
all want to be “big” universities. In fact, however, the diversity for talents deter-
mines the variety of colleges and universities. Different colleges and universities 
are on different starting line. It is not necessary for them to develop hand-in-hand. 
The strategy of “do something and don’t do something” is very important. Beijing 
University is Beijing University itself; Qinghua University is Qinghua University 
itself. They both have their long history and they have incomparable advantages. 
If local colleges go in for greatness without thinking of their present situation, 
they may decentralize their limited resources. Therefore, local colleges must think 
about their orientation according to their reality.

1.2.2  The Disciplines have No Unique Features

The disciplines are carriers for the colleges and universities to cultivate talents, to 
carry on scientific research, and to serve the society. The level of disciplines deter-
mines the quality of their talents, the standard of their scientific study as well as 
their capability of serving the society. To some degree, the disciplines determine 
the survival and downfall of colleges and universities. Thus, modern colleges and 
universities are going out of their way to start hot specialties in spite of their own 
reality. From the advertisements of different colleges we can easily find that their 
disciplines are almost the same as those of famous universities. Local colleges 
start their disciplines at random, they do not think over the actual needs of the 
local society. Their disciplines are short of characteristics.

1.2.3  The Norms of Cultivating

Due to the effect of orientation and setting of specialties, many local colleges 
try their best blindly to keep up with famous universities in cultivating talents. 
Whatever the famous universities have, they want to have. They pay more atten-
tion to the education of record of formal schooling, whereas they neglecting cul-
tivating practical professionals. Recently, the author made visits to several job fair 
and found that the graduates from local colleges could not be well matched with 
those from famous universities. Many employing units are unwilling to take the 
resumes of graduates from local colleges. They have no clear norms of cultivating 
talents so the graduates are lacking of competitiveness.
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1.2.4  Local Colleges are Short of Initiative of Serving  
the Society

Serving the society is one of the functions of colleges and universities. The forms 
of service are different, such as educational training, technical advice and conduct, 
cultural service, and so on. Serving the society is the best way of linking theory 
with practice; it is also the way of checking the level of transferring knowledge 
to practical force. At the same time, by serving the society they may get finan-
cial support. American colleges and universities set up good examples in creating 
income themselves by serving the society. For example, the percentage of money 
from service in America in 1990 was 21.7 %, while in China it was not up to 10 
%. The percentage of money from service of local colleges is much lower than 
that of big universities.

1.2.5   Quality of the Teaching Staff

In order to seek chances for development, local colleges pay great attention to 
importing and training talents with high education. However, such talents are more 
likely to go to regions of advanced economy. What’s worse, some of the teachers 
sent out to study further run off after they got their higher degrees. The outflow of 
talent intensifies the gap in talents. The quality of the teaching staff is obviously a 
big problem.

1.3  Developing Strategies for Local Colleges

As mentioned above, local colleges have lots of problems in their developing pro-
cedure. In the competitive society, if local colleges want to survive and improve, 
they first must know themselves. The saying “know yourself as well as the enemy, 
you can fight a hundred battles with no danger of defeat” is surely the premise for 
our strategies. The followings are what we suggest.

1.3.1   Clear Orientation

There are four meanings of orientation of running schools: hierarchical orientation 
(status among the higher education system); professional orientation; orientation 
of standard of talents and characteristic orientation of their schooling. The outline 
of China’s education reform and development has already put forward that related 
policies should be set for determining the taxonomy of higher education according 
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to different regions, professions, and schools. By doing so, different colleges or 
universities may have their own clear aims and they can fully show their own fea-
tures. Usually there are four levels in classifying colleges and universities in China: 
Research University, teaching and Research University, teaching college, junior col-
lege. The need of talents is various, so local colleges should be aware that different 
colleges have different functions. In hierarchical orientation, they must take “local-
ity” as their basis. The undergraduate education and professional education should 
be their main roles. In professional orientation and orientation of standard of tal-
ents, local colleges may find out the needs of local communities, then start needed 
professions so as to train useful talents. For instance, Xiaogan city is a district with 
large population of agriculture. There is great potential in agriculture industrializa-
tion and urbanization. As the highest college in Xiaogan, Xiaogan University may 
focus on develop such professions as agriculture planting, landscape agriculture, 
city planning, architectural design, and so on. In characteristic orientation of their 
schooling, local colleges should make their local features distinct to others. Every 
district has its typical geography, cultural environment, economic condition, and 
natural resources. From what we have discussed above, in the course of running 
schools, four principles should be followed: principle of demand, principle of feasi-
bility, principle of locality, and principle of characteristic.

1.3.2  Keeping Local District

Social and economic development of local district and development of higher edu-
cation stimulate each other. Social and economic development is the base for the 
development of higher education. Higher education provides the development of 
social and economic development with talents and technology. Colleges and uni-
versities are the storage of knowledge. They should transmit knowledge from gen-
eration to generation, cultivate educated talents. Meanwhile they should create 
new knowledge and make use of them.

Local colleges should also be the research center of culture and the base of tal-
ents training. By using their intelligence and science and technology, they may 
contact and serve the society in many ways. There are three main functions local 
colleges can perform: cultivating talents, providing advisory and training service 
and promoting the integration of production, learning and research.

1.3.3  Enhancing the Building of Teaching Staff

Twenty-first century is a very critical period for the strategy of rejuvenating the coun-
try through science and education. It is also a critical period for educational reform and 
development. The key of rejuvenating the country through science and education is tal-
ent; the key of cultivating talent is the teacher. Thus, to build a group of teachers with 
high quality and energy is the most important task in the development of a college.
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First, we should lay more stress on the construction of teacher’s professional 
ethics. The notions such as loving the school as dearly as one does one’s own 
home, cherishing posts and devoting wholeheartedly to work should be estab-
lished. Nowadays the money consciousness  occurs among the staff of colleges. 
Most teachers in local colleges go out after they get higher degree just for money 
in developed district. To the colleges, harmonious and democratic environment 
should be built. They should try their best to provide good teaching and research-
ing conditions for teachers and researchers. To the staff, they should consider fame 
and money properly while admire knowledge more.

Second, we should pay more attention to the construction of discipline and 
backbone of teachers. The construction of academic pacesetter and backbone of 
teachers is the main task in the building of teaching staff. Local colleges are short 
of such academic pacesetters. Now many local colleges take resource sharing as 
their main ways of building their teaching staff. In fact, it is a way but it is not a 
reasonable way. We should cultivate our own academic pacesetters.
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Abstract As an ancient form of property rights, superficies system was originated 
in Roman law. It effectively resolved the contradictions of ownership land between 
uses of land and had a high degree of adaptability to the market economy. It was 
inherited and developed by civil law countries, but later had a huge impact on the 
property rights legislation of civil law in concept and technology. By combing the 
evaluative path of the superficies system of continental law legal family, we may 
find many characteristics in its developing process which include the changed goal 
of building superficies from “having” to “using”, many types of superficies and the 
strengthened rights of superficies, and so on. These characteristics provide refer-
ences to further improving China’s land-use right system.

Keywords  Land of ownership  •  Builds of ownership  •  Right to use land

2.1  Introduction

Superficies, as one of the indispensable property rights in modern continental 
law legal family countries, is granting right on other’s land, and hence the owner 
enjoys the right to transfer or inherit the buildings (including working substance) 
under or below the land. Also, it is of vital introducing value for China to resolve 
the problems of land use, public land as well as housing problem.
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2.2  The Evolution of Germany Superficies System

2.2.1  Legislation Reforms

2.2.1.1  Recognition of BGB on Superficies System

In 1990, the provisions of BGB on superficies system were mainly seen from the 
general regulations on the real properties in the Part three and the direct regula-
tion on superficies in the Chap. 4, which was the first time to carry out legisla-
tion recognition on the superficies with the form of law. As lawmakers despised 
the dynamic functions of the use of property, it was thought that superficies had 
no applicable spaces, and the regulations on superficies only had six provisions 
(from No. 1012–1017). The lawmaker, who was known as the “the loyal recipient 
of Roman laws”, however, did not accept Roman laws inflexibly [1].

2.2.1.2  Intensification of “Superficies Regulations” on Superficies

At the beginning of the twentieth century, Germany who had accomplished indus-
trialization encountered agricultural population urbanization and caused “hous-
ing problem”. Hence, the problems such as land price rising and land speculation 
were triggered, and the applicable opportunities of land increased unexpectedly. 
The superficies system provisioned in the Chapter of real properties superficies of 
BGB was quite weak, and had large defects and blanks in the content, which was 
unable to meet the new challenges proposed by times. In order to overcome the 
land crisis as soon as possible at that time, the lawmakers timely promulgated the 
“Superficies Regulations” (coming into force on January 15, 1919), which marked 
the real formation of modern superficies system [2, 3]. This regulation basically 
abolished the related regulations of BGB on superficies, and adopted 39 articles to 
reconstruct a relatively perfect superficies system. Compared with BGB, the inten-
sification on the protection of superficies and the promotion on its accommodation 
were the major two characteristics of new system [4].

2.2.1.3  Improvement of “Housing Ownership & Eternal Residence 
Right Law” on Superficies

The severe damage of World War II to housing and considerable immigrants from 
Eastern Europe forced the housing of Western Europe after war to be highly ten-
sional. Also, the land use relation turned into very complex. Then, only relying 
on changes in the land ownership system and housing lease system could never 
fundamentally resolve the problem of a land to contain multiple housings. In order 
to deal with the rapidly increasing housing problem and ease the resulting worse 
social contradictions, the “Housing Ownership & Eternal Residence Right Law” 

http://dx.doi.org/10.1007/978-1-4471-4844-9_4
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emerged along with times and came into effect on March 15, 1951. The “housing 
superficies” was created in the part 4 of Chap. 1 This new type of superficies made 
limited land capable to carry much more houses, and became the ideal legal means 
to resolve the housing problem at that time [5]. Housing ownership was the per-
petual ownership of multiple land nonownership owners to build houses on others’ 
land, which hence broke the principle of land adsorbing building, establishing the 
thorough legal separation of buildings and the land ownerships to make them inde-
pendently exist and independently punished by its ownership owner, strengthen-
ing the legal position of building ownership further. As an important law ranking 
only second to the real property provisions in BGB, the promulgation of “Housing 
Ownership & Eternal Residence Right Law” promoted the superficies system to 
be improved well beyond doubts.

2.2.2  Characteristics of Germany Superficies System

2.2.2.1  Property Right

Rome superficies was never the property rights, but was only a land use right with 
the nature of obligatory right and the owner of superficies could only enjoy the 
right of transferring and inheriting, while the owner of land ownership still kept 
the ownership of buildings [6]. Germany civil law clearly stipulated that the super-
ficies was the typical property rights and the owner of superficies possessed the 
complete ownership on the working substance constructed on the others’ land 
and could also have other limit properties and the claim right of independent 
performance in addition to transferring, inheriting, and mortgaging rights. In the 
Germany civil law, superficies had been described as a kind of “similar owner-
ship” or “the right equal to land ownership” [7], which was the intermediary and 
technological supporting point to promote the separation and combination of land 
ownership and its building ownership [8].

2.2.2.2  Diversity

Due to the constraint on the plane utilization of land, Rome superficies was only 
regarded as the right to construct buildings on the lands of others, and the type was 
too single. In order to meet the needs of contemporary society on the compact utiliza-
tion of land, Germany superficies types were diversified, which included several types 
of superficies with different functions besides the traditional superficies: Subordinate 
superficies (referred to as low-level superficies) provided new legal means for the 
spaces above and under land to divorce from ground to independently become the 
object of property rights; the superficies of owners made land ownership owners kept 
the actual utilization of land when attaining the exchange value of land, mobilizing 
the initiatives of and ownership owners to transfer land; the housing superficies and 

http://dx.doi.org/10.1007/978-1-4471-4844-9_1
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partial superficies which were right mainly established on the public land allowed the 
rights of land ownership owner into a position unable to be performed, exerting an 
important role in the realization of government housing welfare system and the solu-
tion to the housing problem of people with low income.

2.2.2.3  Independence

The superficies in Roman law, was the temporary separation of ownership right, 
and was only a kind of right restricted on ownership without independence. 
However, German civil law regarded the superficies independent of ownership, 
which was a kind of property right set up based on the right contract and had no 
direct relationship with the powers and functions of ownership. In contemporary 
German civil law, superficies has a specific registration for immovable property 
like real property ownership, and can be set up at the first place; when superficies 
suffers from disturbance or faces up to the danger to be disturbed, superficies will 
be protected based on the claim right of owner. In Germany, the land ownership is 
also withered as an “ownership without usufruct” (the right of attribution) because 
of the restrictions on the superficies; and the superficies changes into ownership to 
play the same role of ownership with ownership, evolving into “using proprietary” 
and being applied universally in the daily economic life.

2.3  The Development Changes of Japanese Superficies 
System

2.3.1  Overview to Japan Superficies System

Since the promulgation of civil law in Meiji 23rd year (1890), there was superfi-
cies concept in Japan. After a short while, Japan’s legislatures reformulated the civil 
law (which was successively promulgated from 1896 to 1898 and is being used 
to now) by imitating the mode of the second edition of Germany civil law draft 
which was promulgated not long age. The Chap. 4 (article 265–269) of the new 
law established the superficies system, which introduced or followed the Germany 
superficies system much more. Since the new lay was implemented, Japan legis-
lature strengthened the superficies system by continuously issuing separate laws. 
Most noticeably, a series of laws and regulations, such as “Law about superficies” 
(Meiji 23rd year), “Law about the Protection of Buildings” (Meiji 24th year), “Land 
Borrow Law” (Taisho 10th year), “Land and House Rent Law” (Taisho 11th year) 
and “Temporary Treatment Law of Land and House Rent for Disaster City” (Showa 
21st year), strengthened the rent right targeting at the ownership of building to make 
themselves close to superficies and complete the transforming of land rent right into 
property right when striving for the intensification of their own superficies [9].

http://dx.doi.org/10.1007/978-1-4471-4844-9_2
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2.3.2  Innovation of Japan Superficies

2.3.2.1  Changing the Purpose of Formulation

In the view of the essence, Germany superficies influenced by Roman law was the 
right taking of the working substance on other’s lands, focusing on the holding of 
working substance. In order to achieve the maximum benefit of land, Japan civil 
law centered on the utilization in the concept of superficies and relied on the com-
bination of land, houses, and other facilities, which was convenient for superficies 
owners to engage in nonagricultural business operations.

2.3.2.2  Expanding the Scope of Subject Matter

According to the provision of the article 265 of the old Japan civil law, superficies 
referred to the right to use the other’s land (the ground, the space above or beneath 
the ground) in order to hold working substance on the other’s land [10] p 198.

2.3.2.3  Increasing the Types of Superficies

The generation of Germany superficies was only the property consensus between 
the parties. In Japan, superficies could be generated from the direct provision of law 
under specific circumstances but not only from the consensus between the parties, 
which was the legal superficies. The establishment of legal superficies meets the 
concept of Japanese separating buildings and lands, allowing buildings themselves 
to own independent transaction. Most noticeably, in 1966 the “Japan Civil Law” 
added the “Space Superficies” into the article 269 of the superficies chapter in No. 
93 Law. The “socialization” of land ownership was a process of the independence 
of the space interests of land and the gradual confirmation of law on the space right.

2.4  The Evolution of Superficies System in the Continental 
Law System

2.4.1  Transformation of Essence

The modern superficies of Germany, Austria, Switzerland, and French, which suc-
ceeded in the concept of Roman superficies, concentrated on the objects above 
ground and did not think the existence of superficies if no realistic and governable 
objects were above ground, lied in “having” in essence but not in “using”. Modern 
superficies focused on the utilization of land, and stressed the essence of superfi-
cies in “having” but not in “using”; and the existence of working substance did not 
influence the superficies and the loss of working substance would not result in the 
perishment of superficies, hence exercising the utilization of land completely.
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2.4.2  Enhancement of Rights

Roman superficies was regarded by Roman jurists as the right of superficies owner 
to build houses and use other’s land for a long time and to be enslaved to own-
ership, which was only a kind of burden of land ownership. From Germany, the 
superficies of continental law system developed into a typical real property right. 
This was reflected not only on the establishment of superficies necessary to com-
ply with the basic principle (consensus and registration) of real property right 
establishment, but also on the aspects of superficies able to transfer, inherit and 
burden other restricted property rights (subordinate superficies, mortgage, land 
debt, regular land debt and substance burden) as well as the obligee was able to 
perform independent claim right, etc.

2.4.3  Increasing of Types

After entering the industrialized society, the development of science and technology 
expanded the activity space of human beings above or beneath ground, the use of 
land trended differentiation or spatial pattern, and the types of superficies increased 
as well. Other than the ordinary type, superficies included subordinate superficies, 
housing superficies, ownership owner superficies, space superficies, etc. Superficies 
with a wide variety made full use of various legal means to expand the powers and 
functions of superficies, meeting the condition of market economy; the real property 
right and especially the land property right as the basic real property right stepped 
into the tendency of trading mechanism with the form of multiple levels of right.

Generally speaking, the superficies in continental law system gradually ascended 
and developed. The superficies system met the social the development tendency of 
ownership socialization as the burden of ownership. In modern society, the super-
ficies system has become the crucial legal system in the real property right area. 
Its social and economic values will always be worth our study conscientiously and 
treasuring carefully.
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Abstract Israel is a secular and modern democratic state in the western world. 
However, unlike the other standardized forms of state, the religious parties exert a 
highly important role in the social life of Israel. In this paper, first of all, an analy-
sis is carried out by the author on the definitions on the most important religious 
parties in Israel, and then the characteristics of the religious parties are put forward 
on that basis, and finally a conclusion is made on the highly important roles of the 
religious parties in the Israel social life in the modern times.

Keywords  Religious parties  •  Religious powers  •  Social and political life

3.1  Introduction

As is known to all, Israel is the only developed capitalistic state in the Middle East 
region. At the present time, the parliamentary democracy of the western world, 
in which the legislative powers, administrative powers and judicial powers are 
respectively separated but also are constrained and coordinated with each other, 
is being implemented in this state. Knesset is the supreme authority; the prime 
minister is the executive head of the government; the leader of the party which 
receives the most seats in the election of Knesset will hold the post of the prime 
minister. The court of Israel is divided into the civil court and the religious court, 
which can enjoy their mutually independent adjudications and simultaneously are 
not restricted by Knesset and government. From the perspective of the political 
form, it can be learnt that Israel is a standard modern democratic state in the west-
ern world. However, in realities, the Judaism and especially the Orthodox Judaism 
possess a very powerful strength, and hence the Jewish Synagogue takes up a very 
influential position in Israel at the present time. Therefore, as the representatives of 
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the politics of the different religious powers, the different religious parties exercise 
a highly important function in the political and social life in Israel.

3.2  The Definitions on the Religious Parties of Israel

It is known to all that the religious parties play a very distinctive function in the 
actual political life of Israel, and are the third parties grouping system after the 
Labor Party and the Likud Party in general. In the article which is named the “Israeli 
Political Parties: Separation, Reunion and the Dividing Line”, Chinese scholar An 
Weihua made a clear definition on the religious parties in Israel. However, seen 
from the relationship between the religions and the secular political powers, it can 
be known that what the religious parties often look for actually is the Zionism in 
general.

3.3  The Characteristics of the Religious Parties in Israel

3.3.1  The Religious Parties are a Relatively Stable Political  
Power in Israel Politics

Generally speaking, a variety of the political parties within Israel have been in 
existence, and the unions and separations are also very frequent to happen to the 
secular political parties. Seen from around the world, it can be learnt that Israel is 
one of the countries in which the changes in the political parties are the most fre-
quent [1]. However, in comparison with these frequent changes happening in the 
secular political parties, the religious parties are located in a relatively stable state. 
Therefore, it can be known that such a stable state of the religious parties in the 
politics of Israel after a conclusion can be embodied in the four different aspects, 
which are as shown in the following.

3.3.1.1  The Organizational Forms of Religious Parties  
are in a Relatively Stable State

It is always said that the organizational forms of religious parties are in a relatively 
stable state. In the early founding of the state, there are two religious parties to be 
in existence in Israel. They were the spiritual center party and the Israel orthodoxy 
party respectively. In the later time, these two parties were separated into the spir-
itual center workers parties and the Orthodox Judaism parties. In 1956, the spiritual 
center party and the spiritual center workers party were merged into the national 
religious party. In addition, the Israel Orthodox Judaism party and the Orthodox 
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Judaism workers party used to have a great deal of cooperation with each other for a 
certain period, but there were no unions to be carried out between the two sides ulti-
mately in realities. In 1984, because there were a great number of the differences in 
opinions, the SHAS party and the Torah flag party respectively were separated from 
the Israel Orthodox Judaism party successively. In the 1980s, although there were 
some small parties to be separated from the large religious parties, all the separated 
small religious parties in addition to the SHAS party all were basically in a disap-
pearance by now. At the present time, a situation of the tripartite confrontation, in 
which the national religious party, the united torah Judaism and the SHAS party are 
in co-existence, has coming into being within the Knesset of Israel.

3.3.1.2  The Number of Seats of Religious Parties in Knesset is  
in a Relatively Stable State

The religious party almost had participated in all the previous parliamentary elec-
tions. Also, the number of seats of religious parties in Knesset is in a relatively sta-
ble state. In the 15th Knesset of Israel, the religious factions achieved the optimal 
results in the history and acquired the twenty-fight seats in total. Even through in 
the most defeated parliamentary election, they gained thirteen seats at the same 
time. Therefore, seen from the overall situation, it can be known that the strength 
of the religious parties will have no large changes in the short term. In addition to 
the 14th and 15th parliamentary elections in the 1990s, the seats of the religious 
parties were generally kept between 30 seats and 18 seats, and took up thirteen 
percent of the total parliamentary seats at average.

3.3.1.3  The Political Programs of Religious Parties are in a Relatively 
Stable State

In the mean time, the relative stability of the religious parties is also embodied 
in the stability of their political programs. The requirements of the religious par-
ties on the aspects of politics, economies and religions almost have no too large 
changes for decades. Such a stability of the religious parties is primarily attributed 
to the relative stability of the voters of all kinds of religious parties.

3.3.2  The Policies of Religious Parties Tends are Inclined to 
Right-Wing Party and have a Close Relation with the 
Likud Party

Also, as is known to all, the religious parties are conservative in ideology. In the 
Israeli-Palestinian issue, it is thought by the religious parties that the West Bank 
was the land of the Jews in the Bible, resolutely excluded the Palestinians, and was 
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opposite to any suggestions on the autonomy or state founding of the Palestinians. 
In the domestic politics, the religious parties are more willing to give assistance 
to the Likud party, and also the Netanyahu praised that the religious parties are 
their inherent Allies. For example, such a role was presented more apparently in 
the first president prime minister election of 1996. As the majority of the voters of 
the religious groups cast a vote according to the instruction of rabbis, both Perez 
and Netanyahu attempted to attain the personal supports of the rabbis. In the mean 
time, Netanyahu visited the elder rabbi Itzhak Khadori who was one hundred and 
six years old before the one night of his last election campaign; Khadori made 
a prediction on Netanyahu before camera that you would be the prime minister 
tomorrow. Therefore, it can be known that the personal opinions of Khadori exert 
a magnificent role in the election.

3.3.3  Religious Parties Pay Main Attention to the 
Relationship Between State and Religions and Seldom 
Consider the Issues Unconnected with Religions

Whether the ruling is under the Labor party coalition or the Likud party, the con-
cession of the religious parties on the religious issues is the key factor to absorbing 
it to participate in the unity government. Furthermore, the party, who can meet the 
more requirements of the religious parties in the religious issues, has more oppor-
tunities to participate in the leadership of government [2]. As the labor party under 
the leadership of Gurion is with a strong secularism, the strength of the religions is 
controlled within a certain range. However, within the ruling period of the Likud 
Party, it attached the highest importance to the senses of Jewfishes and showed the 
respects to the traditional values and the religions of Israel, and hence formed the 
compromise and compliment policies to the strengths of the religions, and there-
fore it can be known that its religious influence is stronger than that in the ruling 
period of the labor party and will be increasingly more obvious in the future days.

3.4  Roles of the Religious Parties in the Social Life

3.4.1  Frequent Revolts are Launched by the Religious Parties  
and make the Government of Israel Quire Weak

Today, as the multi-party election and the proportional representation system are 
implemented in Israel, almost the party in the ruling—Israeli labor party or Likud 
party has to seek the supports of the religious parties for the purpose of construct-
ing the united government of all parties. Therefore, the religious parties have 
a major impact on the survival or extinction of the cabinet. With the purpose of 
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gaining the ability to maintain the “survival” of the cabinet, it is necessary for the 
large party of organizing the cabinet to make a quite large concession on the reli-
gious parties, and hence the religious parties often achieve the influences which 
have gone beyond their own political powers in some policies. For example, 
the religious parties possess a decision power which is disproportional to their 
strengths on the survival or extinction of the cabinet [3]. The members and support-
ers of the religious parties are all the devout jewfishes, and always take up 15–20 % 
of the total population; the seats of the religious parties usually are 15 or 18 in 
Knesset. However, the cabinet’s crises which are caused by the disputes on the reli-
gious issues are the most. According to statistics, during 1948 and 1979, there were 
about 103 crises in cabinet in Israel. Among them, 35 crises were aroused due to 
the religious disputes, and almost take up one third of the total number.

3.4.2  Religious Parties have Religious Privileges  
in the Social Life

The privileges of the religions had been formed in the period of the Zionism. 
After the founding of the state, with the purpose of convincing the religious par-
ties to participate in the united government, the two major ruling parties adopted 
the compliment polices for the religious parties in some aspects. Therefore, it is 
not strange for the religious parties to enjoy the privileges in Israel today. These 
privileges of the religious parties seem to only have the relationship with the life 
of people, but actually their influences on the political life can’t be ignored. For 
example, during the ruling period of the labor party in 1976, the Lappin govern-
ment arranged a new made-in-America fighter plane on a Sabbath day to hold the 
hand over ceremony for the air force of Israel.

3.4.3  Religious Parties Play an Important Role in Israel 
Politics, but are still Insufficient to Contend Against  
the Secular Political Powers

Before the 14th Knesset election, no matter how these different religious parties 
are separated and combined, the number of the seats in the previous Knesset is 
generally maintained between 13 and 18 seats. That is to say, under the best situa-
tion, only 15 % of the voters hand over their destiny to the religious parties. Even 
though the new electoral law was implemented in Israel, the religious parties still 
achieved a rapid development, and received 23, 27 and 22 seats respectively in 
the 14–16th parliamentary elections. Therefore, even though the religious parties 
made the largest victory in history in the fifteenth parliamentary election, they only 
gained the 22.5 % of the votes all over the country. In recent years, the religious 
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parties left their feet on the politics in all aspects. However, these religious parties 
still have no abilities to contend against with the secular political parties with the 
powerful strengths.

For example, the seats of the religious parties in Knesset gained a rapid 
increase in the 14th parliamentary election, and increased to 23 from the previous 
16 seats. This only gives a reflection to that a considerably large number of the 
secular voters have a serious crisis sense for the progress of peace, the future of 
the nation as well as their own interests. However, this phenomenon can’t suggest 
that the people in Israel hope the religious powers to get involved in the social life. 
No increase in the number of the seats of the United Torah Judaism has proved 
the reality to a great extent. Therefore, it can be known that it is universal for the 
attitudes of the people are relying on the strengths of the religious parties to inten-
sify the recognition on the cultures of Jewfishes, for the purpose of accomplishing 
the relative conservations and stabilities of the external and internal policies of the 
Israel government.

In the mean time, it can be known that it is necessary for people to make clear 
recognition that the powers of the religious parties can’t be kept in the rising ten-
dency all the time, not mention to worrying about the struggles with the secular 
political powers. For example, in the early 1980s, Israel fell into the dilemmas of 
the Lebanon war; the domestic economy was depressed, and simultaneously the 
inflation had jumped into the three digits. Under such a situation, the number of 
seats of the religious parties in Knesset stayed at 13 (which is a very low level) at 
two consecutive parliamentary elections. This can give a reflection to that the vot-
ers including a considerably large number of the religious people do not hold an 
expectation on that the religious parties can exert a certain role in the settlements 
of the problems, which are in existence within the multiple wars and economies.
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Abstract By researching the current conditions of standard system and legal  
protection of food security of agricultural special products in Yanshan mountainous 
areas, this paper points out that there exist some problems, which are that standard 
system is not complete, the standard is too old and not proper, protective system of 
standard is not perfect, the strategy of intellectual property and the system of legal 
protection are imperfect, etc. According to this, appropriate countermeasures have 
been proposed to solve these problems.

Keywords  Yanshan  mountainous  areas  •  Agricultural  special  products  •  Food 
security  •  Legal protection  •  Technological barrier

4.1  Introduction

Yanshan Mountainous Areas are located in 39°45′–41°N, 115°40′–119°50′E. 
The Mountainous Areas have included five cities and 36 counties (city and dis-
trict), which are Chengde, Tangshan, Zhangjiakou, Qinhuangdao and so on. The 
gross area is 79.7 thousand square kilometers [1, 2]. The agricultural characteris-
tic industries here are developed in a relatively fast manner, such as the chestnut, 
grape, almond-apricot, hawthorn, featured mixed fruits and so on. The agricultural 
characteristic industries here have formed into the industry scale [3, 4]. It is pre-
dicted that in the year 2015 the planting area of the exported—oriented base will 
reach the total amount of 2,700 thousand mu, while the realization value of out-
put will come to 2,200 million. However, what requires paying attention to is that 
the competition of international trade is becoming more and more serious every 
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day [5, 6]. There are more and more export barriers for the agricultural products 
in each country. The United Nations Economic Commission for Europe has once 
pointed out that “about 25 % of the non-tariff barriers are due to the difference of 
the product standards. In addition, they can as well be caused by applying differ-
ent checks, tests, product quality guarantees and identification methods.” It can be 
seen that the standard system and the law protection research should be strength-
ened so as to provide strong and effective guarantees for the development of the 
agricultural characteristic industries in the Yanshan Mountainous areas.

4.2  Situation Analysis

4.2.1  The Existing Problems

4.2.1.1  The Standard Quantity is Small

The special agricultural industries in the Yanshan District are made up of by the 
chestnut, grape, almond-apricot, hawthorn, featured mixed fruits and so on. 
However, on the formulation of relevant standards, the quantities are relatively 
small. For example, there are only three items for the almond-apricot and Anli pear 
and there are altogether 13 items for the standards of hawthorn. There are alto-
gether 14 items for the standards of the sweet cherry. Chestnut, as the pillar prod-
uct of the national geography symbol and the famous brand here, there are only 33 
items for its standards. Among the 33 items for the standards, there are 26 items for 
the regional standards while there are six items for the industry standards.

4.2.1.2  The Standard Renew is lagged in Phase

According to the standard age internationally, the standard division statistic items 
are usually two to five years. The existing standard ages are relatively long. The 
standards that are equipped with more than ten years standard age still account for 
a very large proportion (See Table 4.1).

Table 4.1  Standard ages of five kinds of agricultural special products

Products Total Standard age

<2 2–5 5–10 ≥10

Hawthorn 13 2 1 3 7
Sweet cherry 14 2 3 4 5
Chestnut 33 6 5 9 13
Armeniaca vulgari 3 0 2 1 0
Pyrus ussuriensis maxim 3 0 2 1 0
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4.2.1.3  Universally Relatively Low Standard

As for the Positive List System in Japan, there are 74 kinds of limitations stand-
ards that are stricter than the existing limitations standards in our country in the 
aspect of agricultural chemicals. They have involved 247 pieces of limitations 
standards. There are residue limitations in our country while Japan adopts the 
“uniform limit”. As for the “uniform limit” adopted in Japan, there are 96 kinds 
of chemicals, involving 350 pieces of limitations standards. As for the Chinese 
chestnuts of Qianxi, the “export leader” in Yanshan District, their residue limits 
are added to the amount of 288 from the amount of 52. Among them residue 
limits standards, the residue limits of phoxim and chlorpyrifos have improved 
60 % in the strict degree compared to the existing regional standard DB13/T 
728-2005.the residue limit standards for the Omethoate and parathion are not 
sure. However, the abamectin and imidacloprid in the standard are higher than 
those in the Positive List System in Japan. The standards do not share the same 
broad and strict degree. In this way, it will usually become the double “technol-
ogy tariff”. However, there still has not been any revision on the regional stand-
ards (See Table 4.2).

4.2.1.4  The Standard Construction has not Formed into a System

The food standard construction of the special agricultural products in Yanshan 
Mountainous Areas has not formed into a perfect system yet. To take the Chinese 
chestnut as an example, its standard construction is relatively perfected. The exist-
ing standards are only “The Pollution-free Fruits Chinese Chestnut” (DB13/T 
728-2005), GB/T 22346-2008 chestnuts quality levels, GH/T 1029-2002 Chinese 
chestnut, DB1305/T 021-2003 pollution-free agricultural Chinese chestnuts and so 
on. Altogether there are 33 items. The standards have only involved the follow-
ing four kinds: Jingdong, Qinglong Chinese chestnut, exported Qinglong, and the 
Xianxia Super Early Chinese Chestnut.

Table 4.2  MRLs of chestnut about DB13/T 728-2005 and positive list system

Agricultural chemical DB13/T 728-2005 Positive List System

Phoxim ≤0.05 mg/kg 0.02 mg/kg
Chlorpyrifos 0.5 ppm 0.2 ppm
Omethoate Absent 0.2 mg/kg
Parathion Absent 0.05 mg/kg
Abamectin —— 0.02 mg/kg
Imidacloprid —— 0.5 mg/kg
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4.2.2  The Standard Guarantee System is not Perfect

4.2.2.1  The Detection System is Incomplete

There are altogether 50 and more detection institutions in Hebei Province that are 
involved in the detection projects for the agricultural products. Among the 50 and 
more detection institutions, there are 19 institutions at the Level of Province and 
Department. As for some institutions at the Level of Province and Department, 
their functions are set up repeatedly. The equipments and facilities are purchased 
repeatedly. All of these circumstances are unbeneficial to realize the share of 
social resources. The institutions at the Level of City and County are not per-
fected. Although there are the detection rules for the Critical Control Point for the 
threaten analysis of HACCP in the practical operations, the existing standards tend 
to the testing of the ultimate products. There are imperfect prediction and control 
process towards the potential food damage [1].

4.2.2.2  The Propaganda and Implementation System is not Deep

The special agricultural products in the Yanshan Mountainous Areas are mostly in 
the model of traditional agriculture. It is mainly relied on the farmers. Although 
the government has greatly intensified the leading force and organized the agricul-
ture professional cooperation society as well as supporting the leading enterprises, 
such causes as the absence of the relevant regulations, the in-depth of the propa-
ganda and implementation, the great amount of investment due to the standardiza-
tion production of the farmers and the improvement of the product standards and 
so on, Have resulted in the incomplete implementation of the standards as well 
as the inactive attitude towards implementation. What is worse, there is a lack of 
understanding of the international advanced standards and there are not enough 
acknowledgement to the importance of the standardizations.

4.2.2.3  The Demonstration System is not Broad

It is found through investigation that the special agriculture leading enterprises 
in the Yanshan Mountainous Areas, some of the relevant enterprises such as the 
production foundation have not carried out the responsibility of the food safety 
according to the requirements of the law.

4.2.2.4  The Law Protection System is not Perfected

On the one hand, it has to realize the food safety law insurance in the usual mean-
ing under the framework of “Food safety laws” and “Agricultural Product Quality 
Safety Law”. On the other hand, it is to examine from the perspective of the tech-
nology laws and regulations.
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4.3  Proposed Scheme

4.3.1  Strengthen the Advanced Standard Construction

Intensify the research and development of the standardization formulation and make 
up for the absence of standardization. The advanced industry standards and enterprise 
standards should be formulated connecting with the standards formulated by CAC, 
IOE, IPPC, ISO, OIV and so on so as to make up for the deficiencies of the standards.

Establish the renewed efficient system for the standards, and strengthen the track-
ing, study, and transformation of the intentional standards and the advanced stand-
ards outside the country so as to improve the overall level of the standardization.

On the matter of standardization limitations, it should use the exportation as the 
orientation. It should revise the original standards and improve the standardiza-
tion limitations. In this way, it is able to narrow the distance with the international 
requirements. It should as well establish and perfect the quality detection system 
for the agricultural products.

It should formulate the detailed safety production technology specifications 
and operations procedures for the special agricultural products as soon as possible. 
Introduce the HACCP, ISO9000 quality management system identification and the 
ISO14000 environment management system identification so as to construct a per-
fect food standardization system for the Yanshan Areas [2].

4.3.2  Improve the Detection

4.3.2.1  Improve the Detection System

Use the advanced monitoring system as the guarantee and keep adding detection 
projects. This usually becomes the technology tariffs for the exportation of the 
special agricultural products [3].

4.3.2.2  Consturct the Propaganda and Implementation System

The international related standardization information on the special agricultural 
products should be open to the society in time, making it convenient for the enter-
prises and the society to inquire so as to improve the standardization level [4].

4.3.2.3  Build High Standard Demonstration System

Food safety law stresses that production enterprise is the first responsible man 
for the food safety. Promote the industrialization operation mode of the special  
production in mountainous areas.
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4.3.2.4  Perfect the Construction

Hebei province has formulated a lot of laws and regulation. However, the  
supporting construction for the food safety laws lags behind. It should make clear 
the important and the less important.

Under the system of WTO, TBT, WTO and SPS are the core rules for the laws 
problems dealing with technology tariffs of agricultural products [5]. China has 
entered WTO in 2001-12-11 and shall use it as basis.
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Abstract The world’s market has entered into an age in which the enterprise 
brands are competing with each other highly intensively and the multinational 
businesses or operations are taking full advantage of the cross-cultural manage-
ment at the same time. In the mean time, the range of the internationalization of 
the enterprise brands is getting broader and broader, and there is no exception to 
the depth of such a kind of internationalization. The differences as well as the con-
flicts, which exist among the different kinds of the cultures has transformed into 
one of the most important factors to impose a great number of restrictions on the 
process of the enterprises getting into internationalization. In this paper, the author 
makes a detailed analysis on the cultural barriers, which appear in the process of 
Chinese enterprise brands getting into internationalization. The purpose for the 
author to making this analysis is attempting to make a choice on an appropriate 
model from the perspective of the cross-cultural management and also seeking for 
the new ideas which can be utilized to promote the enterprise brands in China to 
get into the internationalization with a better effect.

Keywords  Brand  •  Internationalization  •  Cultural  differences  •  Cross-cultural 
management

5.1  Proposal of the Problems

During the recent few years, the fact that the enterprise brands in China are getting 
to the internationalization are being transformed into one of the hottest issues, which 
receive the wide attentions from the community of world enterprises as well as the 
field of the theories. In the mean time, the economy in China attains a highly rapid 
development, which promotes a great number of the enterprises to go out of the gate 
of the country one after another, and therefore the internationalization of the enterprise 
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brands of China has transformed into one of the objectives which are sought by  
a large amount of enterprises as well as the entrepreneurs [1].

However, the internationalization for the brand of an enterprise will be a com-
plex and meticulous systematic task all the time. From the perspective of the mul-
tiple existing enterprise brands in the internationalization at the present time, it can 
be known that almost all of them accomplish such an outstanding results by resting 
with more than tens or hundreds of hard working accumulation. Therefore, in com-
parison with their accumulations in the enterprise brands, the internationalization for 
the brand of a Chinese enterprise will obviously look too much more hasting [2].

At the present time, seen from the development of Chinese large enterprises, Haier, 
Lenovo, Huawei, Tcl, China Mobile and other Chinese enterprises have walked in 
front of a great number of Chinese enterprises in the internalization, and therefore can 
be praised to be the pioneers getting into the internationalization in businesses [3].

However, the process for these large Chinese local enterprises to get into the 
internationalization can never be even, because there are a large amount of the rea-
sons for such internationalization. Among these reasons, the absence of the cross-
cultural management in the process for the brands of Chinese enterprises to get 
into the internationalization is one extremely important reason.

The effectiveness of the cross-cultural management is one of the highly impor-
tant factors, which excises an influence on the success and failure of the brands of 
the enterprises in the process of getting into the internationalization. As is known 
to all in the community of the world business, the secret for the enterprises which 
have accomplished a great number of successes in the course of the international 
business all is that they have the ability to make coordination on all kinds of the 
resources in the process of the cross-cultural management and even to make them 
integrated into the pressures caused by different cultures [4].

The so-called brand cultures refers to a kind of cultural phenomenon which can 
be used to give a reflection to the personification of the brand of an enterprise and 
also can refer to all of the cultural phenomena of the cultural special characteristics 
such as the management concept, value, aesthetic concept and other concepts which 
are accumulated in the brands for a very long time and in the brand management 
activities, and can also be the sum of the benefit cognition, emotion attribute, cul-
tural tradition and individual image which are presented by the above concepts.

5.2  Influence of the Cross-Cultural Management  
on the Brand Internationalization

The cross-cultural management means that it is highly necessary to make a 
research to design an effective organization strategy and structure and to engage in 
the related management activities by advantaging of the limited human resources 
under the different kinds of the cultural environments [5].

Besides, for the selection of the cross-cultural management models, it is neces-
sary to make a detailed analysis on the influences of the differences in cultures 
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on the internationalization of the brands [6]. Most importantly, the differences in  
cultures has the ability to increase the difficulty for the international operation of 
the brands, and therefore it is highly necessary to select a different cross-cultural 
management model to push forward the process of the brand of an enterprises to 
get into the internationalization. These can be embodied in three aspects: first, the 
differences in cultures can play an influence on the definition as well as recogni-
tion on the brands in internationalization, namely, how enterprises will select an 
appropriate name or logo for their brands; next, the differences in cultures can 
play an influence on the strategy formulation for the brand communication in the 
process of getting into internationalization; then, the differences in cultures can 
play an influence on the brand management efficiency in the process of a brand of 
getting into internationalization.

As a result, in the process of a brand of getting into internationalization, the 
simple cloning management model can never be applied, and simultaneously can’t 
enter into the cultural permeating stage at the beginning. Therefore, it can be seen 
that it is necessary to scientifically and reasonably select the cross-cultural man-
agement methods under the different cultural differences in accordance with the 
actual conditions [7].

The influences exerted by the differences in cultures on the brand of an enter-
prise of getting into internalization are embodied extremely differently in both 
developed countries and the developing countries. Within the developing coun-
tries, it is necessary to push forward the internationalized operation of the brand of 
an enterprise by phases and also with a gradual step. Generally speaking, there are 
different kinds of consumption concepts of the consumers in developing countries 
and developed countries. The consumers in the countries with developed industries 
usually possess a higher evaluation on their domestic products.

However, on the contrary, the consumers in the developing countries prefer the 
imported product too much. Under these circumstances, it is much easier for the 
internationalization process of the brand of an enterprise in developed countries than 
that in the developing countries. This situation gives rise to much greater pressures 
and challenges for the internationalization process of the brand of an enterprise in 
the developing countries in the aspect of the cross-cultural management [8].

5.3  Cultural Barriers in the Process for Chinese Enterprise 
Brands to get into Internationalization

5.3.1  Low Brand Awareness of Foreign Consumers 
on Chinese Products

Through the tens or even hundreds of business management accumulation, 
European and American brands have been already rooted in the minds of their 
domestic people and even the people all other countries. Since China made a 
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reform of the market economy, the life span of a great number of Chinese enter-
prise brands at its domestic markets become quite short, and most of Chinese 
enterprise brands have not been known by the people in the foreign countries and 
especially in the developed countries [9]. Even though there is part of the people 
in the foreign countries to know Chinese product brands, it is never easy to make a 
change to the consumption habits of the people in the European countries and the 
Unites States. At the same time, the fake and inferior products which are branded 
with “Made in China” exert a negative influence on the internationalization pro-
cess of Chinese enterprise brands to some extent.

What’s worse, these fake and inferior products have given rise to the obstacles 
for Chinese enterprises which have entered or are going to enter the world busi-
ness stage.

5.3.2  Chinese Brands Lack the Related Cultural Connotation

The cultural connotation absent in Chinese enterprise brands brings about the 
deletion of the related perceptual values. As a result, Chinese enterprise brands are 
difficult to fulfil the requirements of the market environment with a high maturity 
on the connotation and value of brand. The studies conducted by the foreign mar-
ket investigation companies also have suggested this fact that “by now, similar to 
Japanese and Korean brands of getting into the European and American markets, 
“China concept” is still a cheap, low quality impression left on the people of the 
developed areas and can’t provide a powerful value support from the perspective 
of cultures for Chinese enterprise brands”.

5.3.3  Chinese Brands Lack the Ability to Surpass  
the Geography Cultural Boundary

The investigation and research, which was implemented by Interbrand about the 
impression on Chinese brands in 2005, can suggest that there was a common 
belief that the brand experts in all countries thought Chinese brands were more 
inferior in the aspects of credit, reliability and overall value (key factors) that the 
leading brands of other countries. At the same time, in the aspect of the brand rec-
ognition, there is still a difference between China and the developed countries, 
which can be reflected from two aspects: one is that cognitive rate of Chinese 
character brand name is low in the international business stage, and the other is 
that Chinese character brand name is difficult to be pronounced due to the dif-
ference between the pronunciation way and the European and American language 
family if they are letters. Take HAIER for example: HAIER is regarded as a brand 
of German at many places as the spelled letters are like German.
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5.4  Selecting a Suitable Cross-Cultural Management Model 
and Promoting the Internationalization Process of 
Chinese Brands

5.4.1  Holding a Correct Attitude Towards the Influence of 
Cultural Differences on Brand Internationalization

Each nation has its own unique cultural traditions, customs as well as habits. The 
national characteristics of a brand culture get increasingly more obvious, and this 
brand can attract those consumers who like to pursue the fresh senses and the for-
eign emotional appeals. In the world, China is the only country which owns a con-
tinuous civilization history for more than 5,000 of years.

For the above reason, it is necessary for Chinese enterprises to make effort 
to the exploration on this precious treasure. In other words, it is necessary for 
Chinese enterprises to reflect traditional Chinese culture in the product name, 
package as well as the advertisement and promotion.

As a result, it is necessary for Chinese enterprises to pay attention to the toler-
ance of the brands at the same time. Only the brands possess a cultural permea-
tion, the energy of the values can be released in a real sense.

5.4.2  Selecting a Correct Attitude Towards the Influence of 
Cultural Differences on Brand Internationalization

The process of the brand of a Chinese enterprise of getting to internationalization 
is just in the beginning stage. The recognition from the people in the world culture 
on the internationalization process of the brand of a Chinese enterprise needs to 
make every effort for a long time as well as the sufficient patience. In the recent 
10 years, the international capital input which is under the leadership of the trans-
national companies receives a new connotation, which refers to the “integration 
input”. In other words, the comprehensive input including concept, standard, tech-
nology, system, operation mechanism, management as well as human resources 
has transformed into a major input form for the international capital input, and is 
the input of brand in essence. This is a capital input type which is of much greater 
strategic significance, and is a properly dynamic combination of the internationali-
zation, diversification as well as localization.

Under such a background, it is necessary for the process of the brand of a 
Chinese enterprise of getting to internationalization to select a “follow the eas-
ier part first” permeation-oriented road with a gradual step wisely. For example, 
Chinese enterprises can select the countries or areas with the relatively small 
cultural differences to push forward their brand permeation, and subsequently 
make an expansion on the range of the internationalization of the brands further.  
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At the same time, Chinese enterprise can take full advantage of the cloning model 
to push forward the cultural permeation model in the relatively small cultural dif-
ferences with a slow step. However, in the developed counties or areas with the 
relatively large cultural differences, it is necessary for Chinese enterprise to select 
the cultural permeation model and then push forward the unique national cultural 
model with a gradual step.

5.4.3  Cultivating the Ability of Brand to Surpass  
the Geography Cultural Boundary

It is necessary for the cultivation on the ability of brand to surpass the geography 
cultural boundary to be implemented in an all-round way. First of all, it is neces-
sary to make the internationalization of the brand positioning realized. Secondly, it 
is necessary to build up the concept of the internationalization of the brand design. 
Furthermore, it is necessary to promote the names of Chinese enterprise brands to 
get into the internationalization, for the purpose of shortening the distance from 
the language with the consumers in the foreign countries and therefore taking 
advantage of the brand transliteration to name it. Third, it is necessary to open up 
the ideas of the internationalization of a brand strategic planning.

Therefore, it is necessary for Chinese enterprises to fully recognize the local 
cultures and then make a brand value concept planning, a brand image planning 
and as well as the brand advertisement planning. In other words, it is necessary 
to reveal the essence of the brands and ensure the products shown in an all-round 
way when getting an understanding of the local consumers’ key ideologies about 
the product brands, and also to give expression to the personalities of the products 
as well as the values contained within the brands, and to highlight the personalized 
characteristics of the brands.

5.5  Conclusion

As is known to all, it can be known that the brand of an enterprise to get into 
the internationalization is not only a kind of the economic activities and also is 
a kind of the cultural behaviors. For this reason, Chinese enterprises only get a 
real understanding of the influences exerted from the differences in cultures and 
then push forward the process of the brand of a Chinese enterprise to get into the 
internationalization by phases and also make a right choice on the cross-cultural 
management model in the process of the brand internationalization, they will have 
the ability to step over the barriers from the cultures.

As a result, Chinese enterprise brands will have the ability to create a great 
number of the highly powerfully global brand in its true sense.
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Abstract With China’s development with other countries, no matter inland or on 
board, it is usual for the Chinese to appear in a banquet. When people take part in a 
banquet, the decent etiquette can establish people’s confidence; what is more, it also 
can help many friends. Decent etiquette can cultivate people’s attainment in work 
and daily life, especially to ladies, if they project themselves decently, then it may 
make them look more charming. It is known that the banquet etiquette of modern 
society assimilates and accede the fruit of the ancient. Some are enacted by people 
through the social action, and the others are behaviors that come from the history. 
Both of them have been approbated by people. To comply with the etiquette is a 
kind of respect to others as well as to people themselves. This paper will stress on 
introducing and analyzing the differences between China and America in banquet 
etiquette. After writing this essay, the author has improved the refinement, and also 
understands that how important the decent etiquette is to a Chinese. Besides, this 
paper can also offer help to those who plan to take a job concerning foreign affairs.

Keywords  Banquet  •  Etiquette  •  Comparison  •  Differences

6.1  Introduction

Since the policy of reformation and opening has been brought into effect in China, 
this country has more chances to contact with other countries in the area of poli-
tics and finance, especially with the western countries. Because of the diversity of 
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background and history, there are a lot of differences among countries, especially 
between China and America. As a state of ceremonies, China has the fine tradition 
which is to treat others politely. China has joined the WTO for several years, and it 
has a more close relationship with other countries. More often than not, this kind of 
relationship is shown in a banquet. A banquet plays an important role in the social 
association, and then the etiquette and behaviors in the banquet become crucial.

Since all the countries have different history and culture, they often behave dif-
ferently when communicating with others. If people do not understand this point, 
it is easy to make mistakes and become the laughingstock of other countries. For 
example, in the late Qing dynasty, China closed the country to international inter-
course, and it knew little about the west. In a western banquette, a Chinese dip-
lomatic envoy cleaned the knife and the fork with the dinner cloth, just doing it 
as inside China. He did not know that action meant the knife and fork were not 
clean, and it was extremely impolite in western countries. When looking at this, 
the host ordered the waiters to clean all of the table ware, which had made the 
Chinese envoy embarrassed. There is another example about the banquet etiquette 
behaviors. Li Hongzhang was invited to a banquet once. Because he did not under-
stand the western banquet etiquette, he drank the water which was used to wash 
hands after having eaten up the fruits. The foreigners did not understand why the 
Chinese did so. But in order to avoid the discomfiture, others also drunk the water 
as the Chinese did. From the situation listed above, it can be concluded that differ-
ent behaviors of banquet etiquette can lead to huge diversities.

It is known that the Chinese culture and the American culture both come into being 
and develop under specific condition. They exist with reason, and there is not the prob-
lem about which one is best and which one is worse. Therefore, it is necessary to do 
research on the etiquette and behaviors between China and America. In other words, 
if the Chinese know little or nothing about the America etiquette and behaviors, they 
may be in an unfavorable position internationally, no matter in politic or in finance.

This paper will stress on introducing and analyzing the difference between 
Chinese and American banquet etiquette from the aspect of present in time orien-
tation, seat arrangement, and different tableware. All these will be effective to deal 
with the Chinese and American banquets.

6.2  A Comparison on Banquet Etiquette Between  
China and America

6.2.1  Present in Time

Punctuality seems to be an universal concept to everyone. However, just like other 
issues in cross-cultural communication, the idea and use of time in different countries 
are different. In other words, cultures vary widely in their conception of time. Even 
within the same culture, the conception can vary with different activities. Hall, who is 
well known for his discussion of time across cultures, proposes that cultures organize 
time in one of two ways: either monochromic (M-time) or polychromic (P-time) [1]. 
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He also points out that M-time is the characteristic of people from English speaking 
countries, while P-time is the characteristic of people from Asia [2].

According to Hall, P-time (Lateness) cultures deal with time holistically [3]. 
People in such kind of cultures do not emphasize scheduling by separating time 
into discrete, fixed segments. They treat time as a less tangible medium so that 
they can interact with more than one person or do more than one thing at a time. 
They do not perceive appointments as iron-clad commitments, therefore, in these 
cultures; personal interaction and relationship development are far more important 
than making appointments or meeting deadlines.

Since China is a country that falls into the category of P-time, Chinese people 
are inclined to be a little later than what is scheduled when participating in ban-
quets. Normally, they would be half an hour later or even longer. In order to fill in 
this “blank” period of time, some entertainment, such as playing cards or chatting 
with others, etc., is arranged, and tea and some snacks like watermelon seeds or 
a variety of sweets are served for those who have arrived “earlier” to “kill” the 
time. Both host and guest get used to that and would not interpret this kind of late-
ness, whether consciously or unconsciously, as the disrespect to the invitation or 
an impolite behavior. Sometimes, a host even deliberately set the time earlier, pro-
viding more “space” for guests’ lateness.

By contrast, people in M-time (Punctuality) cultures like from English speak-
ing countries live their lives quite differently. As a matter of fact, “People in the 
Western world find little in life exempt from the iron hand of M-time” [4]. Hall 
writes that, “People of the Western world, particularly Americans, tend to think of 
time as something fixed in nature, something around us and from which we can 
not escape; an ever-present part of the environment, just like the air we breathe” 
[5]. As the word monochromic implies, this approach sees time as lineal, seg-
mented, and manageable. Time is something we must not waste, we must be doing 
something or we feel guilty [6].

Therefore, appointments and schedules are very important to them. Unlike 
Chinese people, people in M-time cultures such as Americans tend to follow precise 
scheduling. Once the time is set, it is rarely changed, and people should take it seri-
ously. Usually everyone is supposed to arrive on time when attending a formal ban-
quet or meeting appointments. Sometimes, it is also acceptable that people can be a 
little later, but not more than 10 min; otherwise his behavior will be regarded as inap-
propriate or insulting to both the host and other guests. In west, if someone is late for 
20 min, he has to mumble some apologies. And if he is late for more than 30 min he 
is thought to be impolite or to have met some emergencies. In a word, in M-time cul-
tures one who violates the rule of punctuality shall be punished seriously [7].

6.2.2  Seat Arrangement

Seating arrangement is an important means to show different interpretations on 
social status or interpersonal relations by making use of space. With regard to seating 
arrangement in banquet, there exist two major distinctive disparities between China 



40 S. Hu et al.

and America [8]. China focused on the direct of south and north and the principle of 
men first, while America stresses on right and left and the principle of ladies first.

It is a common phenomenon in China that there are many four-character 
expressions referring to seat arrangement. For example, “mian nan cheng gu”, 
“nan zhou guan mian” and “bei mian cheng chen” and so. These expressions 
are closely related to Chinese traditional culture. It is known that China is an old 
country with a long history of more than 5,000 years. There used to be many king-
doms, dynasties, and emperors. Whatever the kingdom or the dynasty was, during 
the ceremony of the royal inauguration or in the process of discussing govern-
mental affairs with ministers, the emperor was always seated with his face toward 
south. On the other hand, when ministers met the emperor, their faces were all 
toward north. Therefore, these phenomenons were reflected in the expressions 
mentioned above. As time passed by, in China, the seat facing south is usually 
considered as the most honorable, while the seat facing north is comparatively less 
important. It can be drawn that south has become the symbolizing of the supreme 
authority, power, and position in Chinese eyes’. Then comparatively speaking the 
position of the word “bei” (north) is much lower. This kind of cultural phenom-
enon can be found even in Chinese other idioms. If the two words “nan” and “bei” 
coexist in the same idiom, the word “nan” (south) usually appears in front of the 
word “bei” (north), such as “nan qiang bei diao”, “nan yuan bei zhe”, “nan zheng 
bei zhan”, “nan lai bei wang”, and so on. As a matter of fact, it is just because of 
this reason that the word “nan” (south) has been gradually elevated into a position 
relatively high in Chinese people’s minds, Therefore, as for dining, the seat facing 
south undoubtedly is reserved for those who are respectable or powerful. However, 
in America, the situation is quite different from that in China. The most honorable 
seat is on the left of the host. In ancient times, people used to hold a dagger in his 
right hand to assassinate his enemies sitting on his left. Only when the guest was 
arranged to sit on the left side of the host, was it inconvenient for an assassin to 
perform the action, but much easier for the host to subdue the assassin and protect 
the guest [9]. Therefore, the most distinguished guest was arranged to sit on the 
left side of the host. With the progress of human civilization, this kind of old style 
of assassination has long become extinct. Nowadays, when Americans arrange 
seat, they do no longer concern about security, but is from protect of psychological 
need. Influenced by this, it is widely taken in America that the seat at the right side 
of the host is much honorable than the one at the left side.

What’s more, the phenomenon of “Men is superior to women” can be found in 
Chinese seat arrangement; while “lady first” can be seen in American seat arrange-
ment. Influenced by the Chinese traditional belief that women should obey to the 
three obedience and four virtues, men are expected to be dominant in the soci-
ety and superior to the women. In ancient China, women could hardly appear in 
the public and they were considered as no morality if they showed their face in 
the public. Thus, since the image of the female was hardly found in formal occa-
sions, there was no need at all to think about women’s seating arrangement. At 
present, the situation of Chinese women has been greatly improved and their posi-
tions have also been remarkably elevated. Today, women in China are getting out 
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of the former subjection to men. Although it has already been widely accepted that 
their images appear in many formal banquets and the Western principle of “Ladies 
first” has been gradually acknowledged in China, Chinese women still prefer to sit 
together on many social occasions. Besides, when the principle of respecting the 
old contradicts the principle of “Ladies first”, the choice of most Chinese people is 
the former rather than the latter [2].

However, in America, the principle of “Ladies first” is their traditional belief 
as well as an important social manner. This principle comes from Christianity and 
it is a dominant religion in America and other Western countries. In America, it is 
estimated that 86 % of the U.S. population is Christian. Therefore, the Christian 
tradition is prevalent in this country. In Christianity, the God was named as Jesus. 
And he was worshiped by the Christians. And meanwhile, his mother, Virgin 
Mary, is also highly worshiped and deserves much respect. The Christians con-
sider the concept and action of respecting women as a noble virtue. In addition, 
during the period of twelfth and thirteenth centuries, with the expedition of the 
Crusaders a special class, the class of knights formed and developed. Because of 
the great influence of knights and their illustrious positions at that time, they set 
a series of social manners which were called knighthood or chivalry. These man-
ners were used to guide their behaviors. Then the knighthood was soon spread out 
among the people and imitated by others as the standard of civilization, from the 
aristocracy to the folk. Among those chivalry manners, one of the most distinc-
tive features was to respect women, and it has been passed down from generation 
to generation and still today people like to obey it. Therefore, it is not surpris-
ing at all to find the images of women in banquets since the ancient times. Thus, 
when the seating arrangement for the male and the female is concerned, China and 
America have to follow different principles.

6.2.3  Tableware Setting

Tableware in Chinese banquet has chopsticks, plate, bowl, spoon and saucer, and 
so on. There are several things should be paid attention to on the tableware setting. 
First, the wineglass is put on the upper right. The number of wineglasses should be 
the same as the variety of the wines. Second, the dinner cloth is fold to flower-kind 
and put into the water cup, or lay on the plate. When playing host to foreigners, 
there should be fork and knife, saucer, vinegar and oil, and so on, in addition to 
chopsticks. What’s more, there still should be ashtray and toothpick on the table. 
Tableware in an American banquet has a fork, knife, spoon, plate, cup and dish, 
and so on. Compared with Chinese table ware, it is more difficult. For example, 
the knife can be divided into main course knife, fish knife, butter knife and fruit 
knife, and so on. And there are main course fork. fish fork, and so on. Both the 
knife and the fork should be put with the blade and edge inside. There are also 
soup spoon and tea spoon, tea cup, coffee cup, water cup and wineglass, and so on. 
Usually, the number of wineglasses should be the same as the variety of the wines. 
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The table setting for a western dinner is very dainty. The soup plate is put right 
in front of the guest. The forks are put on the left, and the knives are on the right. 
The spoons should be put on the plates. Then put the wineglass. From right to left, 
there is glass for hard drinks, champagne, beer, or water glass. The napkin is put 
into the water cup, or lay on the plate. The plates for bread and butter are put on 
the top left corner.

6.3  Conclusions

This paper stresses on introducing and analyzing the difference between China and 
America on the banquet etiquette. In this paper, the author introduces the etiquette 
during dinning, including present on time, seat arrangement, and tableware setting, 
and so on. The author strongly hopes that this paper can help people in both China 
and America to understand and acquire the differences in order to make associa-
tion between the two countries proceed smoothly and successfully.
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Abstract The definition of ecological mode has broken through the traditional 
definition of “creation”. In the traditional manner, creation refers to “a sheer fabri-
cation out of nothing”. Something new is produced where nothing should be. The 
definition of creation is made new from a great amount of subjects, such as herme-
neutics, structure, and Taoist philosophy, and so on. The hermeneutics, structure, 
Taoist philosophy hold the idea that creation can only come from all kinds of dif-
ferent information, life, culture, and elements conversation as well as innovation. 
That is to say, creation is to create something on the basis of the existing things. 
However, the thing that is newly created is something where nothing should be, 
and this is enactment. The new concept of “enactment” has greatly supported the 
creative education for the human beings. On the basis of these, this chapter has 
made explorations on the new concepts of ecological color enactment.

Keywords  Ecological  •  Creation  •  Color enactment  •  New concepts

7.1  The Explanation of Creation

In ancient Chinese language, “creation” and “fabrication” is used in a respec-
tive manner in the first place. In “Explaining Simple and Analyzing Compound 
Characters”, there is some explanations about the word “creation”. It refers to 
“establish, create; knife cut” [1]. It is used in the situation that “Modal particle 
used at the end of a sentence, expressing assertion and affirmation. Modal parti-
cle used at the end of a question for emphasis. Modal particle used at the end of 
a cause-effect sentence to express explanation. Modal particle used in the middle 
of a sentence to express a pause”. It is to cut damage in somewhere that does not 
have the damage before. Currently, it has the meaning of damage. In addition to 
this, there is another meaning. It is to cut the rice. With the knife, it cuts the rice 
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that has been mature. Under these circumstances, “creation” has the meaning of 
harvest. As for human beings, it is to store some rice in order to satisfy the need to 
survive. It is to make a living out of the difficult circumstances [2].

As for “fabrication”, it refers to achievement and goodbye to someone. It has the 
meaning of making achievements and saying goodbye to everyone. With the evolu-
tion of the language, there are some other new meanings that have been fabricated. For 
example, “the creation is produced at the initial stage of human society” (Han Shu). 
In addition to this, the “creation” as well refers to the situation that the first one that 
makes a production. (Tang Yun). Both the Han Shu and the Tang Yun have connected 
the language meaning of “creation” with the language meaning of “fabrication”. In 
this way, creation has started to be equipped with the connotation of “beginning”. Fan 
hua is the first one in history who connects the meaning of “creation” and “fabrica-
tion” and put them into practice. He is a historian in the period of “Southern Dynasty”. 
“The Romance of the Three Kingdoms”, one of the most popular classic novels in 
China, gives a most vivid description of the struggles of this period. The meaning of 
creation is consistent with the meaning of creation in today. The creation refers to the 
fabrication or establishment of something that is not there in the previous days.

In the western countries, the word “creation” appropriately first appeared at the 
ancient Rome age. However, the word “creation” is only used for the fabrication 
and creation of the city at that period of time. The meaning of “creation” is not as 
widely used as today. It merely talks about the construction of a city. However, as 
for the word “creation” that has been popular in the western countries for more 
than 1,000 years, it refers to the creation of God. The creation has nothing to do 
with the human beings. Creation is to make something out of nothing, just like the 
God created the world. Therefore, the word “create” has the following meanings 
in the “Merriam-Webster Collegiate Dictionary”. The explanation of “create” in 
the “Merriam-Webster Collegiate Dictionary” refers to “the production of some-
thing so that the production of that particular thing newly made in the world”. At 
the same time, it is equipped with the meaning that “to make out of nothing”. In 
the later period, the word “creation” is widely used in the western countries. The 
word “creation” becomes popular. Every human being is equipped with the ability 
to create without any exception. Nowadays, the human beings start to talk about 
“enactment” because of the enlightenment of western hermeneutics, structuralistic 
philosophy, and Chinese Taoist philosophy and Chinese and modern bionomics.

7.2  The Application of Enactment Concept in Artistic 
Teaching

The new concept of “enactment” has broken through the sense of mystery of crea-
tion. In particular, the new concept of “enactment” has served as a forceful sup-
port to the creative development of the students in the self potential meaning. In 
addition to this, the new concept of “enactment” is a great support to the cultiva-
tion, and magnification as well as creative education to the students in the level of 
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self potential. Of course, the creative teaching has as well involved a great amount 
of other problems. For example, the creative teaching has involved such factors 
as the creation composite factor, the creation level, and the creative thinking. The 
creative teaching has not only involved such factors as the creation composite fac-
tor, the creation level, and the creative thinking, but also been connected with the 
divergence thinking and concentrated thinking in the creative operations. In addi-
tion to this, the creative teaching has something to do with the imaginal thinking 
and logistic thinking, the intuition thinking and analytical thinking, the conscious 
thinking and the subconscious thinking as well. However, as for the teachers and 
the students, they can put the creativity and innovative spirit that we usually men-
tioned into the practice of teaching only when the teachers and the students have 
broken through the traditional concepts in the first place and get to know that the 
creation of human beings can merely come from all kinds of different information, 
all kinds of different lives, and all kinds of different culture as well as all kinds 
of different factors and so on. The creation of human beings can only come from 
the conversations, integration and enlightenment, and so on. However, the creation 
does not come out of the void. Only after the teachers and the students get to real-
ize this particular point can they put the creativity and creative spirit into the prac-
tice of teaching and thus put them into the real life.

Art comes from life. Color acts the same. It is as well originated from life. 
Colors exist everywhere. In the social life of human beings, color has its way 
everywhere and nowhere. In addition to this, colors exist in food, clothing, shel-
ter, and means of traveling—the four basic needs of everybody. We usually 
describe life as the myriads of changes, being infinite in variety, being rich and 
colorful,being full of sound and color,as well as being vivid and dramatic and 
of great impression. All of these above descriptions can never be separated from 
colors.

7.3  The Enactment of Color Ecological Art Teaching

Color enables people to have the emotional connection in an easiest manner. It is 
able to greatly affect the emotional effects and mental states of the human beings 
to a very great extent. The decoration sense of beauty has become a kind of enjoy-
ment in the spirit and material life of human beings with a growing increase. On 
the one hand, human beings have opinions and interests on the colors of their own. 
On the other hand, people are easily affected by the fashions. They keen to imi-
tate the trends of the fashions. Under these circumstances, the popularities of the 
colors are produced considering the imitation of fashions. We are able to say for 
sure that life can never be separated from colors while the innovation of designing 
colors should come from life more significantly.

Color design and color painting have similarities as well  differences.Similarly 
they lie in the situation that both belong to the manifestation methods of vision 
art;both are a kind of visible art language; and are able to offer enjoyment by 
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human beings. At the same time, they enable human beings to be equipped with 
the sense of happiness. However, the differences between the color design and the 
color painting are shown in the following.

7.3.1  The Observation Methods are Different

The painting color pays special attention to the inherent color, light source color, 
and environment color as well as the interactive relationship of the visual target. The 
characteristics of the painting color are based on the color of the objects. As for the 
color composition, it is outside of the natural color of the objects. The color compo-
sition is the exploration on the pure color. The color composition pays special atten-
tion to the interactive relationship and the rules between the colors and the colors. 
The characteristics of the color composition are based on the color itself.

7.3.2  The Manifestations are Different

The painting color is able to show the content of color only by connecting with the 
objective sharps. The content that is being shown is always specific and true. The 
color composition has the independent manifestation meaning. The color compo-
sition does not rely on the subjective form. Instead of this feature, the color com-
position expresses the emotions through the precise selection and composition of 
colors. The content that the color composition expresses is objective, abstract, and 
has multiple meanings as well as ambiguity.

7.3.3  The Art Styles are Different

As for the painting color, it is built on the foundation of visible target. The painting 
color has the style of realism. The color image for the color painting is vivid and very 
realistic. As for color composition, it is built on the foundation of conceptual image. 
The color composition has the decoration style of simplicity and exaggeration.

7.3.4  The Color Functions are Different

As for the color painting, it belongs to the art of vision. The color painting has a 
great amount of functions. The functions of the color painting are shown as the 
three followings: the cognition function,  the education function, as well as the 
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esthetic function. The color painting pays more attention to the power of spirit. 
As for the color composition, it belongs to the works of applied arts. The color 
composition is not only equipped with the general functions of the art. In addition 
to the general functions of the color composition, it has a great amount of other 
functions. For example, the color composition is connected with the materials, and 
the art technique as well as the products. Moreover, the color composition has the 
practical value and the economic value.

Color has played a very important role in artistic technique design as the crea-
tion activity. In addition to its significant role in the industrial art design, it is one 
of the major content in designs, which is the same to a great amount of the other 
factors such as modeling, decorative pattern, and material as well as processing, 
and so on. The color has accounted a very significant place. There are colors when 
there are any objects. In the design itself, it has included the color design. His 
name is enough to strike terror in people’s hearts. Colors forestall one’s opponent 
(competitor) by a show of strength. Colors overawe others by displaying one’s 
strength. “70 % colors, 30 % flowers”. For example, such things as the fiber pat-
tern design (the textiles pattern design), including sill, carpet, fabric, and so on 
have looked like flowers in the near side while look like color from a far distance. 
The importance of color design has been emphasized. When entering a living 
room with complete designs, the first thing that catches the eyes is  the comfort-
able color tunes. In the similar case, the design of the colors and the decorations 
play a decisive role. One’s move greatly affects the general condition. They have 
carried a big weight.

The interests in colors have resulted in the esthetic awareness to the colors of 
human beings. The esthetic awareness is the premise factors for decorations and 
the beauty of life. Color, effect produced on the eye and its associated nerves by 
light waves of different wavelength or frequency. Light transmitted from an object 
to the eye stimulates the different color cones of the retina, thus making possible 
perception of various colors in the object. Color is able to make human beings to 
decorate and beautify life. However, the first thing should be equipped with the 
esthetic awareness. That is to say, how to make advantage of colors in accurate 
manner and design the colors that meet the rules and specifications. In addition, 
the colors should be beautiful and be able to be widely accepted by the human 
beings. The colors should be practical. In addition to these, the colors should be 
able to play the functions of decorating and beautifying the lives. We are able to 
draw the conclusion as the followings: it is the fact that we pay special attention 
to the dual effects of color designs that the practical performance and the esthetic 
feature are able to be unified. In this case, the double requirements of material and 
spiritual life can be satisfied.

Color is a property of light that depends on wavelength. When light falls on 
an object, some of it is absorbed and some is reflected. The apparent color of an 
opaque object depends on the wavelength of the light that it reflects; e.g., a red 
object observed in daylight appears red because it reflects only the waves produc-
ing red light. The color of a transparent object is determined by the wavelength of 



48 Y. Huang

the light transmitted by it. An opaque object that reflects all wavelengths appears 
white; one that absorbs all wavelengths appears black. Black and white is not gen-
erally considered true colors; black is said to result from the absence of color, and 
white from the presence of all colors mixed together.

The connotation of color design has revealed the following arguments to us. 
Practical and esthetic feature is an inseparable entity that interacts to each other in 
the design structure. The multiple effects and targets of the color have constructed 
its application value to the human beings. It has embodied the basic motivations of 
design. As for the creation of beauty, it has added the existence meaning of practi-
cal value as well. The esthetic effects enable the users to have the sense of hap-
piness. In this way, the users will be easier to get to accept the products from the 
mental part.

The dual characteristics in the essence meaning, the practical and the esthetic 
feature, have as well become a kind of standard and criterion for the color design 
advantages and disadvantages. In addition, it has formulated the color creation 
thinking and design manner so as to restrain the human beings. The decorations of 
colors include the packing decoration, the book decoration and the decoration arts, 
and so on. All of these are to express the particular theme image making advan-
tage of the colors. Processing to the next step, it is such things as the furniture, 
lamps and lanterns, mechanism products, communication tools and environmen-
tal design, and so on. Colors should meet special function requirements in these 
designs. Next, it is to enjoy the vision pleasure. Therefore, the design of color 
should start from the practical functions, it should have the characteristics. The 
design colors have the adjustment, symbolic, specialty, identification, and protec-
tion. It is not difficult to find out that the functions and the values in the design 
have exceeded the esthetic area of general arts. “Application” and “beauty” are 
mutually dependent, and mutual influenced and mutual affected.

7.4  Conclusions

Color design should be depended on the very deep objective ideals of the design-
ers. Only in this way can the sense of beauty for the colors of the products be 
felt. Only in this way can the sense of beauty be getting rid of the subjective 
restrictions. Proceeding to the next step, the creativity of the human beings, of the 
designers should be played in a very free manner when the colors are designed. 
The designers should make the sensible color and the reasonable color be raised 
to a higher level and get mutual integration. Creation is to create something on 
the basis of the existing things. At the same time, the objective vision color beauty 
should be paid special attention to so as to make a better pursuit. Under these cir-
cumstances, catch the beauty of beauty with the creative thinking. It is an impor-
tant act for the designers to show the beauty of color in their creation process.
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Abstract The rural development is of great importance for the country. It is to 
propose several opinions for Henan rural development stabilize national develop-
ment nature, enhance peasant’s confidence to construct new rural area and punish 
corruption phenomenon through analyzing Henan rural development status and its 
existing barrier, all of which will provide good development condition for rural 
development in our country.

Keywords  Henan  •  Rural area  •  Development strategy  •  Research

8.1  Introduction

With the rapid development of the economy and technology in our country, the pace 
of city and countryside integration construction is also quickly advancing [1, 2].

The State of Council is calling for that the whole country carries out the devel-
opment strategy of industry the industry feeding back the agriculture when the 
industry develops to certain advanced extend, which also provides good conditions 
for rapid rural development [3, 4].

As the central plain province of our country, Henan has very important posi-
tion [5, 6]. As we all known, it enjoys the good reputation of “State’s Grain Store”, 
proving that Henan’s rural development is relatively fast, especially with vast 
growing area of wheat, therefore, it is also the strategic province of the state’s 
wheat reserve [7].

Seen from this, the rural area in Henan is very wide and rural development 
appears lagged status comparing with some advanced industrial provinces.

However, this aspect also proves the great potential of Henan rural development [8]. 
As a great agricultural province, Henan rural development has certain strategic signifi-
cance and its development is also a typical case of rural development of the country.
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At present, increasingly more people pay attention to agriculture as well as to 
their livelihood, and also a great number of scholars launch the innovation upsurge of 
Henan rural agricultural development. Through the analyses on the multiple factors as 
well as restriction factors in some aspects, these scholars attain a great number of the 
research experiences and working results on Henan rural agricultural development.

These provide clear directions for the powerful development of Henan rural 
agricultural development in the future, and hence ensure the agricultural develop-
ment with high efficiency but not towards the crooked road.

8.2  Henan Rural Development Status and Existing Barrier

Located in the central place of our country, Henan’s development has certain strat-
egy, including the West Development and the East aiding the Western areas and 
other projects that the country has always persisted in implementation, Henan 
province plays great dominant force and guarantees smooth completion of various 
national indexes and tasks.

Henan had laid the foundation of agricultural province long before that it has 
vast plain with Yellow River passing this place, basically providing condition for 
Henan’s agriculture. With continuous development and progress in our country, 
Henan still assumes the responsibility of important grain growing area, especially 
the growing of wheat.

The agricultural plant in Henan province is mainly wheat. However, due to 
working outside of large amount of workforce, bad growing quality and lagged 
technology, the volume is also subject to restriction. With the continuous develop-
ment of machinery industry, many rural crop planting modes become fixed plant-
ing and form the phenomenon depending on the nature, which is also one factor to 
influence rural development.

Henan rural development is relatively lagged, including the officer’s appoint-
ment mode, leader’s decision direction and the public’s enthusiasm, etc. Due 
to many factors such as self-interest or wrong decision of various rural leaders, 
it leads to many peasants not to be able to receive good guidance and explicit 
advance direction and not to have detailed strategic development outline.

It is a common phenomenon to live day to day. In addition, there is error or dis-
advantage in introducing agricultural technician in Heman rural area that many agri-
cultural technicians would not like to develop in rural area after seeing the lagged 
rural development, which is also an important reason leading to shortage of agri-
cultural talents in rural area, thus resulting in development of a series of subsequent 
questions that the rural area is not able to achieve the promotion of new efficient 
plant mode and many new agricultural technologies could not be applied so that the 
rural area has always been in original plant mode and low operation efficiency.

The official corruption may be the biggest obstacle for Henan rural development. 
The officer should be the model for the public to learn from, have certain popular 
trust and be able to guide correct advance and development direction for the mass.
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However, certain rural officers in Henan give up correct decision direction just 
for tiny interest. For example, for the land transfer phenomenon present in the 
rural area, many fundamental leaders bewitch peasants to sell the land and transfer 
the land ownership to developers to earn certain bonus rather than adopt relevant 
measures to develop rural economy.

For personal benefit, they transfer all rural lands to developers to implement 
development projects. At this time, peasant loses the land that they live by. Since 
many peasants have low education level, they basically lose the retreat route after 
losing land. They are only dependent on several thousand yuan earned by selling 
the land; they may be faced with hungry after running up.

This is the impudent phenomenon existed in individual rural areas in Henan. 
This behavior should be distained by people and it is also an important factor to 
affect Henan rural development.

8.3  Several Research for Henan Rural Development 
Strategy

The report in the Party’s 17th Congress stressed that it was necessary to strengthen 
the development balance and make every effort to implement the healthy and 
quick economic development. This is the general principle of China’s economic 
development and also is the overall idea of China’s rural development. From 
the early 2006 when the socialist new rural construction task, a totally new rural 
development idea of Chinese government gradually emerged, by which the rural 
areas will move to the road of the economic development with high quality and 
quick speed. Agricultural production will be highly industrialized; the dual eco-
nomic structure will be gradually broken. Henan, as the biggest province of central 
China, is always one of the main provinces of China to supply the primary agricul-
tural products. Also, the problems in Agriculture, rural areas and peasants will be 
the barriers for Henan to develop economy in the futures.

8.3.1  Grasp National Development Nature and Stabilize 
Confidence of Peasants

The national development is at the critical stage while rural development is also one 
aspect that the country pays close attention to. Among that, the industry feeding back 
the agriculture does not means that the agriculture makes way for industry to let indus-
try develop casually on their own land thus causing great pollution to the local land.

We are trying to master relevant national law and regulation and the develop-
ment nature proposed by the Central government and firmly grasp the essence to 
provide more opportunities and development space for peasant’s development.
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The agriculture could develop industry but the precondition is to make peasants 
get maximum interest and a great deal of employment opportunities, guarantee 
that the living quality of the people could be improved along with the development 
rather than the so-called land transaction resulting in aggravating their pain to lose 
the land. Comparing with the land, the money is not omnipotent but only land is 
the foundation for peasant and rural development.

Henan rural development situation is very optimistic and relevant departments 
and leaders should pay attention to specific rural development matters proposed by 
the country.

According to the relevant articles, they should make specific analysis based on 
the specific questions and propose their own detailed development plan and step.

At the same time, the authority departments of rural development should post 
and advertise detailed development strategy plan in advance to make joint devel-
opment of the whole people thus not to take a roundabout course and develop the 
target with strong force and also make the mass really participate in rural construc-
tion that all people make concerted effort to build the hometown and create beauti-
ful future.

Only wide mass have sufficient confidence could rural development plan get 
smooth implementation and achieve estimated target, so to grasp national develop-
ment nature and stabilize confidence of peasants is the belief that we shall never 
give up that they constantly build and develop rural area, laying good foundation 
for national development.

8.3.2  Punish Rural Official Corruption and Introduce 
Hi-Tech Agricultural Talents

Since China has always been an official standard country, it is imperative to punish 
the corruption, especially since the country proposes rural development deploy-
ment, the rural development capital will become more and more and the expense 
and direction of the capital need a account record.

In Henan rural development process, the corrupted officers are ready to go and 
many are against the relevant national laws.

As the central authority, it has certain difficulty for the management. It must 
comply with the policy of “the Central leading the local” to severely punish rural 
corruption officers. The source of most official corruption is the mutual collusion 
between the town and countryside leaders to promote the relevant national devel-
opment policy to change the nature when reaching to the local place.

If the cultivation household could get RMB 10,000 of the national development 
fund to develop their own plant, but the local government only allocates them 
RMB 3,000. Just because this amount difference, it leads the cultivation household 
not to develop cultivation course with all their strength and miss good develop-
ment opportunity thus result in continuous lagged development of rural economy.
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Therefore, it is imperative to punish rural officers and moreover the means 
must be severe. The national central authority could specially send a special fund 
management group for rural development fund to real-time monitor detailed 
direction of the capital and directly report to the Central once finding the prob-
lem. It is also good for the country to master the flow direction of the fund, thus 
not to leave chance for greedy official and guarantee full role of special rural 
development fund.

At present, there is also a serious problem for Henan rural development, which 
is not able to introduce hi-tech agricultural talents, resulting in not promoting of 
new rural development mode.

Many knowledge youths after university graduation would not like to develop 
in rural area that they would like to do other job rather than do their own work in 
rural area, which is the common phenomenon in the society.

The countryside must show an appearance to develop new times to introduce 
hi-tech agricultural talents. For example, the countryside could provide powerful 
materials basis and convenient learning condition for external technology talents 
to comprehensively achieve learning for use concept.

At the same time, the country should give great help in distribution of tech-
nology talents and make talent sending plan before students enroll to the univer-
sity. West talent plan is an important national decision that to develop the Western 
region must rely on hi-tech talents.

8.4  Summary and Conclusion

Agriculture is the lifeblood of the world economy. And early civilization of the 
human society development was mainly the agricultural civilization.

Agriculture not only provided food and clothing resources for the survival of 
human beings, and also provided the basic material support and protection for the 
extension and development of human beings.

The national development has closed relation with rural development that rural 
development lays foundation for comprehensive national development but also 
provides development condition and opportunity for rural development.

Henan rural development should transfer all sights to three modules of the 
execution of relevant policies, punishment of corruption phenomenon and hi-tech 
talent introduction. The policy execution is the only way that the national develop-
ment is passed.

If without a good policy regulation system and nothing can be accomplished 
without norms or standards, the development situation will be in a state of disunity. 
The punishment of corruption is the principle that the State has always insisted.

For the people’s livelihood and increase of peasant’s living standard, the corrup-
tion phenomenon must be removed. The introduction of hi-tech talent is the pre-
condition to determine rural development direction and hi-tech agricultural plant.
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Since wide peasants have limited knowledge, those hi-tech agricultural talents 
are needed to input in the rural construction to bring technology for peasant friend, 
accurately position agricultural development direction and guarantee efficient and 
strong rural development.
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Abstract Taoism clean government culture refers to the clean government culture 
in Taoism thoughts and Taoism culture. The Taoism clean government culture is a 
kind of new concept and culture that abstracts the honest and clean government in 
Taoism. “The true object of the Dao is the regulation of the person. Quite subordi-
nate to this is its use in the management of the state and the clan; while the govern-
ment of the kingdom is but the dust and refuse of it” the core connotation and basic 
value of Taoism clean government culture lie in the cultivation of one’s soul and 
morality. The cultivation of one’s soul and morality is not only the way of running 
the state, but also the basis of running the state. The leaders should actively learn 
from the Taoism clean government culture so as to learn to make the state better.

Keywords  Taoism clean government culture  •  Cultivate one’s morality

9.1  Introduction

Taoism clean government culture refers to the clean and honest culture in Taoism 
thoughts and culture. It has contained such contents as ideological and moral cultiva-
tion, incorruptible employment, politics and honest education, and so on [1]. “I will do 
nothing (of purpose), and the people will be transformed of themselves; I will be fond 
of keeping still, and the people will of themselves become correct. I will take no trou-
ble about it, and the people will of themselves become rich; I will manifest no ambi-
tion, and the people will of themselves attain to the primitive simplicity” [2]. “The 
Perfect man has no (thought of) self; the Spirit-like man, none of merit; the Sagely-
minded man, none of fame” [3]. In Taoism, the cultivation of soul and morality is 
considered as both the way of running the state and the basis of running the state. 
Therefore, it has a very important profound meaning for the modern clean and honest 
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government construction to dig out the essence of the cultivation of one’s morality 
and the basic methods and attitude in the Taoism clean government culture.

9.2  The Connotation and Value of the Taoism Clean 
Government Culture

As for the Taoism clean government culture, its connotation is the social thoughts 
that are embodied through the closed combination of modern clean and honest 
government culture and the traditional Taoism culture; while its value is embodied 
in the brand new vitality shown by the ancient Taoism culture when it is in the 
modern clean government construction.

9.2.1  The Major Thoughts of the Taoism Clean  
Government Culture

Taoism thoughts are an important composite part in the Chinese traditional cul-
ture. In the Taoism thoughts, there are a great amount of rich ideological connota-
tions that are related to clean and honest government construction. In the universe 
there are four that are great, and the (sage) king is one of them. Man takes his law 
from the Earth; the Earth takes its law from Heaven; Heaven takes its law from the 
Dao. The law of the Dao is being what it is. It is that the Dao produces (all things), 
nourishes them, brings them to their full growth, nurses them, completes them, 
matures them, maintains them, and overspreads them.

It produces them and makes no claim to the possession of them; it carries them 
through their processes and does not vaunt its ability in doing so; it brings them to 
maturity and exercises no control over them—this is called its mysterious opera-
tion. Keep life and lose those other things. Who cleaves to fame, rejects what is 
more great. Who loves large stores, gives up the richer state; who is content, needs 
fear no shame. Who knows to stop, incurs no blame. From danger free, long live 
shall he [4]. These ideological connotations require people to act according to the 
rules of “Taoism”. In this way, people can improve their own morality.

9.2.2  The Core Connotation of Taoism Clean  
Government Culture

In Taoism thoughts, “Tao” is regarded as the Mother of all things. When one is 
about to take an inspiration, he is sure to make a (previous) expiration; when 
he is going to weaken another, he will first strengthen him; when he is going to 
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overthrow another, he will first have raised him up. The soft overcomes the hard; 
and the weak the strong [5]. It insists in that the Dao in its regular course does 
nothing (for the sake of doing it), and so there is nothing which it does not do. 
“Tao Te Ching” points out that “[The cultivation (of the Dao), and the observation 
(of its effects)] What (Dao’s) skilful planter plants can never be up torn; what his 
skilful arms enfold, from him can never be borne. Sons shall bring in lengthen-
ing line, sacrifices to his shrine. Dao when nursed within one’s self, his vigor will 
make true; and where the family it rules what riches will accrue! The neighbor-
hood where it prevails in thriving will abound; and when it is seen throughout the 
state, good fortune will be found. Employ it the kingdom over, and men thrive all 
around. In this way the effect will be seen in the person, by the observation of 
different cases; in the family; in the neighborhood; in the state; and in the king-
dom [6], How do I know that this effect is sure to hold thus all under the sky?”. 
“Zhuangzi” has further pointed out that “men like Yan He do of a truth dislike 
riches and honors. Hence it is said, ‘The true object of the Dao is the regulation 
of the person. Quite subordinate to this is its use in the management of the state 
and the clan; while the government of the kingdom is but the dust and refuse of it’. 
From this we may see that the services of the Dis and Kings are but a surplusage 
of the work of the sages, and do not contribute to complete the person or nourish 
the life. Yet the superior men of the present age will, most of them, throw away 
their lives for the sake of their persons, in pursuing their (material) objects—is 
it not cause for grief? Whenever a sage is initiating any movement, he is sure to 
examine the motive which influences him, and what he is about to do. Here, how-
ever, is a man, who uses a pearl like that of the marquis of Sui to shoot a bird at 
a distance of 10,000 feet. All men will laugh at him; and why? Because the thing 
which he uses is of great value, and what he wishes to get is of little. And is not 
life of more value than the pearl of the marquis of Sui?”

9.2.3  Basic Values of Taoism Clean Government Culture

Taoism clean government culture is a kind of new concept and new culture that 
abstracts the honest and clean government in Taoism.

9.2.4  The Medical Meaning of Taoism Clean  
Government Culture

“Yellow Emperor’s Inner Canon” has pointed out that all illnesses are the result of 
anxiety of hearts. A person who has a lot of things to think about and suffers from 
a great deal of pressure will have serious illness. “The Dao in its regular course 
does nothing (for the sake of doing it), and so there is nothing which it does not 
do. If princes and kings were able to maintain it, all things would  be transformed 
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by themselves. If this transformation became to me as an object of desire, I would 
express the desire by the nameless simplicity. Simplicity without a name is free from 
all external aim. With no desire, at rest and still, all things go right as of their will”.

9.3  Basic Methods and Attitude of Taoism Clean 
Government Culture

9.3.1  Conform to Nature

In a little state with a small population, I would so order it, that, though there were 
individuals with the abilities of ten or a hundred men, there should be no employ-
ment of them; I would make the people, while looking on death as a grievous 
thing, yet not remove elsewhere (to avoid it). Though they had boats and carriages, 
they should have no occasion to ride in them; though they had buff coats and sharp 
weapons, they should have no occasion to don or use them. I would make the 
people return to the use of knotted cords (instead of the written characters). They 
should think their (coarse) food sweet; their (plain) clothes beautiful; their (poor) 
dwellings places of rest; and their common (simple) ways sources of enjoyment. 
There should be a neighboring state within sight, and the voices of the fowls and 
dogs should be heard all the way from it to us, but I would make the people to 
old age, even to death, not have any intercourse with it. “(The manifestation of 
simplicity) Sincere words are not fine; fine words are not sincere. Those who are 
skilled (in the Dao) do not dispute (about it); the disputatious are not skilled in it. 
Those who know (the Dao) are not extensively learned; the extensively learned do 
not know it. The sage does not accumulate (for himself). The more that he expends 
for others, the more does he possess of his own; the more that he gives to others, 
the more does he have himself. With all the sharpness of the Way of Heaven, it 
injures not; with all the doing in the way of the sage he does not strive”.

9.3.2  A Contented Mind is a Perpetual Feast

The first is that happiness consists in contentment. “The sufficiency of content-
ment is an enduring and unchanging sufficiency”. “We may see who cleaves to 
fame rejects what is more great; who loves large stores gives up the richer state. 
Who is content needs fear no shame. Who knows to stop incurs no blame. From 
danger free long live shall he”. The second is to get rid of temptations. The king-
dom is a spirit-like thing, and cannot be got by active doing. He who would so win 
it destroys it; he who would hold it in his grasp loses it. The course and nature of 
things is such that what was in front is now behind; what warmed anon us freez-
ing find. Strength is of weakness of the spoil; the store in ruins mocks our toil. 
Hence the sage puts away excessive effort, extravagance, and easy indulgence.  
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The third is to have a good attitude. “Keep life and lose those other things; keep 
them and lose your life:—which brings sorrow and pain more near?”; “Favor 
and disgrace would seem equally to be feared; honor and great calamity, to be 
regarded as personal conditions (of the same kind). What is meant by speaking 
thus of favor and disgrace? Disgrace is being in a low position (after the enjoy-
ment of favor) Getting that (favor) leads to the apprehension (of losing it) and  los-
ing it leads to the fear of (still greater calamity)—this is what is meant by saying 
that favor and disgrace would seem equally to be feared”.

9.3.3  To be Frugal

“For regulating the human (in our constitution) and rendering the (proper) ser-
vice to the heavenly, there is nothing like moderation”. It is only by this modera-
tion that there is an early return  effect (to man’s normal state). That early return 
is what I call the repeated accumulation of the attributes (of the Dao). With that 
repeated accumulation of those attributes, there comes the subjugation (of every 
obstacle to such return). Of this subjugation we know not what shall be the limit; 
and when one knows not what the limit shall be, he may be the ruler of a state. He 
who possesses the mother of the state may continue long. His case is like that (of 
the plant) of which we say that its roots are deep and its flower stalks are firm—
this is the way to secure that its enduring life shall long be seen.

9.3.4  To Calm the Soul

It is the way of the Dao to act without (thinking of) acting; to conduct affairs with-
out (feeling the) trouble of them; to taste without discerning any flavor; to con-
sider what is small as great, and a few as many; and to recompense injury with 
kindness. All difficult things in the world are sure to arise from a previous state 
in which they were easy, and all great things from one in which they were small. 
Therefore the sage, while he never does what is great, is able to accomplish the 
greatest things. He who lightly promises is sure to keep but little faith; he who is 
continually thinking things easy is sure to find them difficult. Therefore, the sage 
sees difficulty even in what seems easy and so never has any difficulties.

9.3.5  To Have Good Characters

First, he who knows other men is discerning; he who knows himself is intelli-
gent. He who overcomes others is strong; he who overcomes himself is mighty. 
He who is satisfied with his lot is rich; he who goes on acting with energy has a 
(firm) will. Second, the Great man abides by what is solid, and eschews what is 
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flimsy; dwells with the fruit and not with the flower. It is thus that he puts away 
the one and makes choice of the other. Third, there is nothing in the world more 
soft and weak than water, and yet for attacking things that are firm and strong 
there is nothing that can take precedence of it;—For there is nothing (so effec-
tual) for which it can be changed. Everyone in the world knows that the soft 
overcomes the hard, and the weak the strong, but no one is able to carry it out 
in practice.

9.4  The Modern Leaders Should Maintain Cultivation 
Thoughts

9.4.1  Cultivate the Great Spirit

It is simply by being pained at (the thought of) having this disease that we 
are preserved from it. The sage has not the disease. He knows the pain that 
would be inseparable from it, and therefore he does not have it. I may have 
been not faithful; whether, in intercourse with friends, I may have been not 
sincere; whether I may have not mastered and practiced the instructions of my 
teacher. The (state of) vacancy should be brought to the utmost degree, and 
that of stillness guarded with unwearying vigor. All things alike go through 
their processes of activity, and (then) we see them return (to their original 
state). When things (in the vegetable world) have displayed their luxuriant 
growth, we see each of them return to its root. This returning to their root is 
what we call the state of stillness; and that stillness may be called a report-
ing that they have fulfilled their appointed end. The report of that fulfillment 
is the regular, unchanging rule. To know that unchanging rule is to be intel-
ligent; not to know it leads to wild movements and evil issues. The knowl-
edge of that unchanging rule produces a (grand) capacity and forbearance, and 
that capacity and forbearance lead to a community (of feeling with all things). 
From this community of feeling comes a kingly character; and he who is king-
like goes on to be heaven-like. In that likeness to heaven he possesses the Dao. 
Possessed of the Dao, he endures long; and to the end of his bodily life, is 
exempt from all danger of decay.

9.4.2  To be Kind-Hearted

The government must function for the people, show concern for the people and 
bring benefit to the people, “build a party for the interests of the vast majority; 
exercise the state power in the interest of the people”.
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9.4.3  To Put the Heart into the People

He who would assist a lord of men in harmony with the Dao will not assert his 
mastery in the kingdom by force of arms. Such a course is sure to meet with its 
proper return. Wherever a host is stationed, briars and thorns spring up. In the 
sequence of great armies there are sure to be bad years. A skilful (commander) 
strikes a decisive blow, and stops. He does not dare (by continuing his operations) 
to assert and complete his mastery. He will strike the blow, but will be on his 
guard against being vain or boastful or arrogant in consequence of it. He strikes it 
as a matter of necessity; he strikes it, but not from a wish for mastery, When things 
have attained their strong maturity they become old. This may be not in accord-
ance with the Dao: and it soon comes to an end. Only by this way can our career 
achieve success.

9.4.4  To be Indifferent to Fame or Gain

“Harmony is most precious” should be maintained as the symbol. In the construc-
tion process of socialist harmonious society, we should maintain Taoism clean 
government culture and cultivate in both the physical and mental aspects.
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Abstract Needs analysis on foreign language has been applied extensively in  
foreign language teaching, it also provides theoretical support in needs analysis on 
Chinese language of foreign students in teaching Chinese as a foreign language. 
This article states the theories and method of needs analysis in teaching Chinese 
as a foreign language. It analyzes the significance of carrying out needs analysis, 
we can use needs analysis to identify some problems to improve teaching  Chinese 
effectively as a foreign language.

Keywords  Teaching Chinese as a  foreign  language  •  Foreign students  •  Needs 
analysis

10.1  Introduction

The objective of Needs Analysis is to provide foundation for the course setting 
of the adults to learn English for specific purposes. That is to say, the objective of 
needs analysis is to formulate a way that can be used in a special manner so as to 
adapt to the  outline theories of English teaching. It is the ultimate goal of needs 
analyses [1]. The objective is drawn through the analyses of the objective environ-
ment that the language learners are located in. In addition, the objective is as well 
drawn according to the analyses of the language characteristics that the language 
learners have [2].

The educational circles in foreign countries have different explanations on the 
meaning of needs and the meaning of needs analysis [3]. Some work has put for-
ward the concepts of both the Objective Needs and the Subjective Needs [4]. And 
other work has put forward the concepts of both the Target Needs and the Learning 
Needs. The work in [5] has made classifications between needs of two kinds of dif-
ferent levels. He considers that needs are of two kinds of different levels. One is “to 
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lay a foundation” and the other is “to develop potentials” [5]. The author of [5] con-
siders that when carrying out the needs analysis with this kind of model, that is to 
say, when carrying out the needs analysis with the two different kinds of needs, the 
method that is from bottom to top should be by any means made use of. To speak 
more specifically, in order to carry out the needs analysis, understanding and analy-
sis of “laying a foundation” should be set forth in. Needs about such aspect as “to 
lay a foundation” should be made clear and analyzed in the first place. In a gradual 
process, the needs should be transited to the needs about such aspect as “to develop 
potential”. This process is made use of in order to learn about and make analysis on 
the learning needs of the learners. As for this kind of process, it is considered as the 
“needs analysis”. From the perspective of the content, needs analysis has mainly 
included the following two aspects: Target Needs Analysis and Learning Needs 
Analysis. As for the Target Needs Analysis, it is carried out at the end of the curric-
ulum. It is used to make analysis of the goals that the students should have reached 
when the courses have finished. The main point for the Target Needs Analysis is 
that it is a kind of analysis that is carried out focusing on the personal study circum-
stance of the students, and their learning purpose as well as their foreign language 
level in the current phrase. As for the Learning Needs Analysis, the main point for 
this is to get to know the current  language circumstance before the class begins and 
the lectures starts to carry out. It is used in order to investigate the current purpose 
and levels of the students. In addition, it is used with the purpose to get to know 
the learning attitude, the learning preference, and the personal wishes as well as the 
needs and expectations of the students and so on.

Data about all kinds of need for foreign language learners are keeping on perfect-
ing. In addition to this, materials about all kinds of needs are as well being improved 
day after day. Richterich has put forward the model the needs analysis for the for-
eign language teaching for the first time [6]. Munby has put forward a model that 
makes analysis on the needs of the students after a foreign language teaching cur-
riculum comes to an end [7]. The analysis is conducted to get information about the 
target situation of the students, which is called as Target Situation Analysis(TSA). 
Munby (1978) [7] has put forward a kind of needs analysis mode that is called TSA, 
and it is able to be applied as the foundation of the compilation of the outline for the 
target language course. Although it is the case, this kind of model cannot offer any 
help when the foreign language teaching activity is carried out in the actual com-
municating environment. This kind of model fails to be helpful for it does not base 
on the real communication environment. Some researchers have put forward a series 
scheme of the model PSA. It has become a kind of supplement of the TSA. PSA 
is short for Present Situation Analysis. PSA is mainly made use of to get to know 
the current language circumstance of the students before the foreign language cur-
riculum begins to carry out and the courses start to operate. The PSA is able to use 
to investigate the advantages and disadvantages of their language learning. There 
are all kinds of models about the needs analysis. All of the models about the needs 
analysis are developed recently. They have enlarged the key area for the data collec-
tion. In the data collection that is collected by the newly developed models, it has 
not only included all kinds of subjective data, but also included the learning methods 
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that the foreign language learners have preference to. In addition to this, it has as 
well included the content related to the following aspects: the requirements and 
expectations of the learners to the courses that they have been learning as well as the 
environment that the classroom locates and so on.

Needs analysis has included a great deal of data. It has involved the collection 
of the subjective information and the objective information. All of the subjective 
and objective information are related to the teaching activities. They belong to the 
category of evaluation and research. The key is to find out the distance between 
the current language application ability of the learners as well as their professional 
knowledge levels and the degree that they have been eager to reach.

10.2  Needs Analysis

Need analysis is usually carried out according to the following steps: first is to deter-
mine the investigate object; and then it is to design the questionnaires; in the third 
place it is to collect the materials and in the end it is to analyze the information.

Before carrying out the needs analysis, the first thing that should be done is to 
determine the investigate object well. At the same time, it is necessary to design 
the research methods for the needs analysis. As for the needs analysis for for-
eign languages, the most commonly used methods are the Questionnaire and the 
Interview. As for the method of Questionnaire, it has been mostly applied in the 
needs analysis of the foreign language. The method of Questionnaire is adapt-
able to the large-scale investigation of the needs analysis for foreign languages. 
However, the information reliability and the efficiency control require a great 
deal of rich experiences when designing the questionnaires. As for the method 
of the Interview, it has been divided into the following two kinds: the Individual 
Interview and the Group Interview. The advantages for the both of the interviews 
are shown as the followings: the amount of information is very large; and the flex-
ibility of interviews is very high and so on. However, there are  a lot of disadvan-
tages as well, such as the standards for the interviews do not stay the same. In 
addition to this, the results of the interviews are difficult to be carried out quantita-
tive study. Under this circumstance, the method of interview is usually combined 
with the other methods so as to acquire richer information.

The needs analysis of Chinese for foreign students is able to adopt the methods 
of questionnaire and the interview. According to the needs analysis methods, on 
the basis of the document analysis, try to collect  the investigate items as detailed 
as possible relevant to the requirements of Chinese by foreign students in the first 
place. Proceeding to the next step, taking into account the design of questionnaires 
that was designed by Chuan-bin in the year 2006 [1], the relevant content of needs 
analysis about Chinese for foreign students should be analyzed in a mutual frame-
work. The relevant content that should be put into the mutual framework is shown 
as the followings: the objective situation, the objective level, Chinese learning, the 
application difficulties, the learning motivation, the learning preference, and the 
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language attitude as well as the learning objectives, and so on. In this way, they can 
be used to determine the main content that needs to be analyzed for the research.

As for the information reliability of the questionnaires, it refers to the consist-
ency of the questionnaires. That is to say, when carrying out the repeat investiga-
tion, the same results would be produced. The degree should be the same. As for 
the efficiency of the questionnaires, it refers to the degree that the questionnaires 
reflect the content that is to be investigated. Researchers are able to organize a part 
of the foreign students to take part in the forums in the first place. In addition to 
this, the researchers are able to make interviews for part of the teachers. They are 
able to make summary of the information that is offered. Moreover, they can make 
analysis very carefully and revise every question and selection in the question-
naires. Proceeding to the next step, the method of Test–Retest Reliability can be 
used in the reliability evaluation for the questionnaires.

After the determination of the questionnaires, it comes to the collection 
of materials. It then comes to the summarization of the “the consistency of the 
themes” for the data collected from the interviews. The data analysis applies the 
Spss 13.0 systematic software. The data of the questionnaires is entered into the 
computer by the researcher. As for the data collected from the multiple choices, 
it applies the multiple dichotomy method so as to enter into the computer. The 
Frequencies analyzed methods can be used to calculate the out of every choice. In 
addition to this, the Frequencies analyzed methods can be as well used in the cal-
culation of the Pct of Cases of this choice among all of the efficient questionnaires.

After the materials have been collected in a complete manner, what is more 
important is to make analysis on the materials that are collected. Although there 
are difficulties in collection and analyzing the data and information about the needs 
of Chinese by foreign students, it has very important meaning that is hard to imag-
ine. Needs analysis is able to be done in different phrases for the foreign students 
when they are carrying out their studies. For example, before the opening up of the 
courses, needs analysis should be done to the target situation of the foreign stu-
dents. The result can be used in setting the courses. As for the needs analysis for 
the foreign students in the middle of the course, make analysis on the needs for the 
current situation. The goal of this is to adjust the content of teaching as well as the 
teaching manner. After the course has finished, the needs information of the foreign 
students needs has thus become the foundation for whether the learning objectives 
have realized or not as well as whether the course setting is reasonable or not.

10.3  Meaning of Needs Analysis

Teaching Chinese as a foreign language is an important branch in the foreign  
language teaching. As for the core goal of teaching Chinese as a foreign language 
in the subject system construction, it is “how to let foreigners learn Chinese fast in 
a short period of time” [2, pp. 12–14]. The subject system of teaching Chinese as 
a foreign language is made up of by four levels. They are ontology, epistemology, 



6910 Requirement Analysis on Chinese Language of Foreign Students

Methodology of pedagogy, and modern educational technology tool. With the 
guidance and adjustment of the needs analysis of Chinese language, it will be 
blind to talk about “what to teach”, “how to learn”, “how to teach” and “what 
educational technology and methods are used” and so on in the subject system of 
teaching Chinese as a foreign language. There cannot be any subject construction 
of the course that teaching Chinese as a foreign language to speak of, not to men-
tion the perfection of the subject construction [1].

Sun [3, pp. 152–155] considers that needs analysis is an important factor that 
affects that development of the course teaching Chinese as a foreign language. 
Needs for Chinese have played a core status in the teaching process of teaching 
Chinese as a foreign language. Needs analysis has determined and affected the 
course setting, selection of materials, implementation of course, and teaching eval-
uation from multiple aspects.

In the first place, needs analysis of Chinese enables Chinese teachers to set 
the courses, formulated and executes the teaching outline more efficiently. As for 
the setting of a foreign course, the premise is to do well the needs analysis. Only 
by fully understanding all kinds of needs of the students during the learning pro-
cess can the courses be scientifically set. In this way, teaching goals and teaching 
scheme that meet the practice can be formulated.

In the second place, needs analysis of Chinese pays attention to the learning 
procedure and process. It pays attention to the actual conditions of the students. 
This has important meaning for the Chinese teachers to improve their teaching 
methods and teaching effect. Liu [5, p. 74] makes analysis on the teaching prin-
ciple that “consider students as the center and teachers as the guidance”. “It sets 
forth in the features and requirements of the students, formulates the teaching 
scheme, the teaching outline and determines the teaching content, teaching materi-
als and the teaching methods. The learning content should be real and practical 
and in urgent need of the students. Only by “learning in order to practice” can the 
learning interests of the students be improved”.

10.4  Existed Problems

In the field of teaching Chinese as a foreign language, needs analysis has its own 
practical value. The domestic scholars have discussed the necessity to develop 
needs analysis from the early 1990s.

Tang [6, pp. 198–199] stresses that “practical communication needs is a big 
principle. We should use language theories as guidance so as to arrange the func-
tional items”.

Cheng [7, pp. 91–97] considers that “the revise of outline is practical.teh 
appearance of the first teaching outline symbolizes that the teaching changes from 
experimental types to scientific types…”

However, there are some weaknesses on the need analysis in the field of 
teaching Chinese as a foreign language. Till date, there hasbeen not enough and 



70 S. Guo and Y. Yang

complete specific content on needs analysis. The conclusions drawn are restricted 
in the study results such as target situation, target level, etc.
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Abstract The song-and-dance duet, as one of the most important national folk 
music in China, gives a full expression on a highly profound artistic philosophic 
theory by relying on the easy-to-understand and quite frank languages which are 
contained within it. Beyond all doubts, this national folk music of China is defi-
nitely a conclusion and a quintessence of the practical experiences of the artists 
who lived in the previous time with an in-depth, and is the essence of the art of 
the song-and-dance duet in northeast of China. In this paper, by conducting an 
interpretation and study on the rhymed formula, the artistry values as well as the 
esthetics values of the song-and-dance duet folk music are brought by the author 
to light.

Keywords  Song-and-dance duet  •  Rhymed formula  •  Interpretation  •  Study

11.1  Introduction

The folk music art-song-and-dance duet is extremely popular in the northeast three 
provinces (Liaoning province, Heilong province, and Jilin province), the eastern 
area of northern China as well as the eastern area of Inner Mongolia autonomous 
province [1]. It is a music art with an artistically unique pattern, which is acted 
with the performance forms of festively singing and dancing, the cooperation 
between a man and a woman and simultaneously makes use of the sound rhymes 
of the dialect in northern China to demonstrate different kinds of loving stories 
with singing in a performance [2].

The number of the rhymed formula as well as the artistic sayings, which are 
utilized by all kinds of the artists of song-and-dance due, can be counted by the 
hundreds. All of them can be put by these artists into the practical application 
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with ingeniousness. Furthermore, all of them can be said to be the most classic in 
the national folk music [3]. For example, people often take full advantage of the 
words that “it would be rather not to eat a meal, but the song-and-dance duet can 
never be abandoned or forgotten in life” to communicate their deep-hearted infatu-
ation into the art of song-and-dance duet. In the mean time, people also apply the 
famous quotation that “The south, north, west and east areas of China are charac-
terized respectively by dancing, singing, bantou tunes and juggling clubs”, to give 
a detailed reflection on the characteristics of the song-and-dance duet art at east-
ern, western, southern and northern China. The art of song-and-dance duet, from 
the emergence to evolution and from singing tones to singing words, contains the 
classic rhymed formula everywhere. At the same time, it bears with the enriched 
contents of the song-and-dance duet in all aspects, and hence can present a dialec-
tical and uniform law.

11.2  Interpretation on Rhymed Formula

11.2.1  Six Characters of Singing Song-and-Dance Duet

First of all, in song-and-dance duet, there is higher importance which is always 
attached to the six characters and rhymed formula, which are words, sentences, 
rhyme, allegro, tone, and vigor.

a.  Words
Words are the principal part of a language. Only when the words used in the 
singing are vivid, people can get a real understanding of the meaning con-
tained in the music. In this point, it is required by the art of song-and-dance 
duet that the artists have to clearly sing the words and accomplish the state 
that the words used in the singing can truly give a reflection on life and like 
an unshaped knife to commit a murder if they are of untruthfulness.

b.  Sentences
Sentences used in the singing of song-and-dance duet mean that the artists are 
necessary to sing a single meaning in the sentences with accuracy and dis-
tinction. Only in this way, the true meaning in the sentences can be conveyed 
with a better effect, and also the stories and characters can be performed and 
created more vividly. The artists can really achieve the state that “singing has 
to give clear evidence to listeners and should be set back if having not made 
that realized” if only they can get an in-depth understanding of the meanings 
contained in the singed sentences.

c.  Rhyme
The “rhyme”, which is discussed among the artists singing song-and-dance 
duet, means that the artists have to establish a lasting appeal when singing 
and performing a song-and-dance duet story. The “rhyme” is the life of the 
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two artists in transforming their musical voices and also is the core of the 
requirements asked by people on the standards of musical voices esthetics. It 
includes not only the cadence but also the especial styles which are rooted in 
the dialect in the three provinces of northern China.

d. Allegro
The allegro, which frequently appears in traditional Chinese opera or folk music, 
contains two types of meanings in general. The one is the allegro in meters, and 
the other is the allegro in rhythm. The allegro in meters refers to the measure in 
Free rhythm, flow rhythm, 2/6 rhythm, and twinkling rhythm each three times. 
However, the allegro in rhythm refers to the arrangements of the musical words 
and their locations. That the importance is attached by the art of song-and-dance 
duet to sixteen-character rhythm for the musical voices is a very good example.

e. Tone
On the one hand, tone refers to a high tone. This means that it is necessary for 
the artists singing song-and-dance duet to sing the musical tones accurately and 
clearly when singing a song-and-dance duet story. The artists can never make 
their singing deviated from the right tones. Therefore, it is better for them to 
make a proper adjustment to the musical feeling. On the other hand, tone refers 
to the melody. This can indicate that the mastering degree of the artists on the 
tones as well as the names of the tunes and all kinds of functions of the tones.

f. Vigor
Generally , the vigor refers to the intensity of the musical voices. Singing and per-
forming a song-and-dance duet story cannot be like old cattle to climb mountains. 
Therefore, it is necessary for the artists to make the “edges and corners” in the 
musical voices of song-and-dance duet distinct and ordered with a cadence. In the 
process of the practices, the artists, who are in area of the song-and-dance duet 
art, can be praised to own a solid singing foundation for song-and-dance duet if 
they can get a real understanding of the six words. In the mean time, the compos-
ers can be with might redoubled in the process of creating the musical voices.

11.2.2  Disorder and Negligence are Tabooed Respectively  
in Free Rhythm and Slow Rhythm

For the rule that the disorder and negligence are tabooed respectively in free and 
slow rhythm, the author believes that the conclusion on this rhymed formula is 
obviously full of wisdom. It indicates that the singing with a board in the works 
can be sung into the “scattered” state, and also the average placement of the sung 
words as well as no differentiations in length and cadence should never come up. 
But the rhythms in the musical voices should be arranged in accordance with the 
contents and meanings which are expressed in the singing words, making the 
music balanced, cadenced, and applied appropriately.
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11.2.3  Female Character is Like a Flower but Relies  
on the Male Character to Reveal Its Beauteousness

Obviously, this rhymed formula seems to be very easy to read and understand. 
However, it contains very rich experience in realities. As the main body of the 
story, the two persons in this story take the harmonious and complete performance 
as the highest artistic pursuit in a song-and-dance duet.

11.2.4  Men and Women Characters as Partners are the Main 
Force no Matter a Large Number of Mounted  
and Foot Enemies Come

In the short and simple art form of the song-and-dance duet, one of the basic  
characteristics when the Female Character and Male Character in a song-and-dance 
duet is the cooperation between each other. In the works of the song-and-dance 
duet for only 30 or 40 minutes, the number of its important characters is usually 
not more than three or four, but it has a great number of minor characters. All these 
characters need the cooperation between the major female character and male char-
acter to be created in details. In addition, when the artists are conveying something 
orally or by heart, the performers are required to make a flexible arrangement on the 
cooperation between characters in accordance with the characteristics of the spe-
cific roles, story line and the strong points of the performers.

11.3  Beauteousness Contained in the Rhymed Formula

Through the simple interpretation on the rhymed formula of the song-and-dance 
duet, it can be felt that the succinct rhymed formula contains multiple factors in 
the area of esthetics. Furthermore, at today’s numerous and complicated social 
cultural market, the song-and-dance duet popular in northeast China can be in an 
invincible position, just because it can highlight the characteristics of the folk art 
forms and the be unique beauteousness in itself.

11.3.1  Distinctive and Conspicuous Common Beauteousness

Common beauteousness is a bridge which is established between the subject and 
object of the esthetics. The common beauteousness, which is manifested in the art of 
the song-and-dance duet, is specifically embodied in the distinctive nationalities styles, 
conspicuous local characteristics, full-bodied local conditions and customs as well as 
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the local folkways and accents. The psychological quality and characters, which are 
formed from the natural environment, traditional values and the way of life, customs 
and other factors, will exert an influence on the style features and aesthetic tastes of the 
folk music in a place. This public aesthetic habit, which is developed from the regional 
characteristics, living customs, and real social environment, has accumulated into the 
special hobby and preference of the people to have an appreciation on the works of 
art. This is just like the rhymed formula that each place has its own way of supporting 
its own inhabitants, who speak their unique dialect. The art of the song-and-dance due 
was born in the heated floor of the cold house in northeast China. The creators of the 
art as well as the main body of appreciating it are the peasants. Therefore, the artistic 
characteristic of the art is certainly easy to read and understand. Just due to these spe-
cial charms, the minds of the appreciators can be unrestricted, just like the water in a 
thoroughly clear brook slowly flowing past the hearts of the appreciators.

11.3.2  Artistic Beauty of the Men Character  
with Unique Characteristics

In the art of the song-and-dance duet, there are a great number of the rhymed for-
mulas about the female character and the men character. For example, the female 
character is like the body of a wheel, while the men character is like the roller; a 
line of the female character is as same as the main part of the singing men charac-
ter. From these rhymed formulas with the simple images, the artistic position and 
values of the men character can be felt with an in-depth.

In accordance with the perspective of esthetics, the “men character” is one 
of the aesthetic attributes in a kind of relatively beautiful objective things. It is 
not an embodiment of the an “ugly” character, but brings an artistic enjoyment 
to people with the purpose of satisfying the happiness between the spirits and 
physical bodies of the audiences. Within the specific works of the song-and-dance 
duet, the artistic beauty of the men character is embodied incisively and vividly. 
Particularly, when the works can give an expression to the dialectical relationship 
among the hardness and softness, dynamics and statics, happiness and sadness, 
simple and complex, rich and poor, and strong and weak, the men character can 
better give a reflection on such a relationship, and can reveal the personality, the 
essence of life, as well as the wise opinions.

11.3.3  Beauty of Short Distance Between Subject and Object

As an art welcomed and loved by a wide range of audiences, the song-and-dance 
duet has generated a feeling of beauty for people when its influence is exerted in 
the aesthetic subjects. The generation of such an esthetic feeling, as same as other 
art forms, conveys the predetermined esthetic effects with its own unique way 
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of communication. The performance of the song-and-dance duet art is not only 
equipped with the communication ways which are common in the other art forms, 
and also forms the ways of communication between performers and audiences, 
performers and characters, characters and characters, and characters and audi-
ences. It mobilizes the emotions of the audiences, and makes a common feeling 
generated between characters and audiences through the emotional communica-
tion. Hence, the best aesthetic state can be achieved.

The unique way of communication in the art of the song-and-dance duet comes 
into being with a gradual through the understanding of the esthetic attitudes of the 
audiences in the long-time development. The formation of such a unique way of 
communication plays a decisive role in the survival and development of the song-
and-dance duet in the long run.

From the above, it can be known that the characteristics of the song-and-dance 
duet in conciseness, easy-to-understand, plainness, accuracy and other aspects 
receives a full expression in the rhymed formulas of the song-and-dance duet art. 
Just due to the existence of these unique characteristics from the perspective of 
esthetics, the art of the song-and-dance duet can still own the power to send out 
glorious and flowery shine while the other musical forms are suffering from stag-
nation at the present time. At the same time, the author discovers that the rhymed 
formulas which are concluded by the artists from the practices are as vast as the 
smoke and sea and require a wide range of the artistic workers or the people inter-
ested in this area to jointly participate in it. Therefore, the author makes a copy of 
the rhymed formulas which are known by him or felt to have some values in the 
following, for the purpose of making a common research and discussion with the 
people within the same industry.

Song is “bone” and speaking is “meat”;
Your fluency can be judged when you sing a little;
The pleasance of your singing can be judged by the first sung sentence;
Singing without dancing is not better than selling bean curds; singing with 

dancing is core;
Wrapped string sound can be heard clearly; woodwind instrument makes the 

tune profound but not the words; two-stringed bowed instrument makes words and 
rhymes profound;

The beginning should be joyful and the ending should be hurry; the middle part 
should be stable and surprising;

Musical voices of the song-and-dance duet seem to be heavy;
The number of the characters is no more than three; and story line is though the 

works;
It is better to be unfamiliar, but it is precious to be familiar;
Singing can be totally with a warm blood;
Skills lie in hard work; books are necessary to be read, and also skills need 

practices;
Crying with eyes but not fact, because the crying face cannot reflect the real 

feeling;
Musical voices should be continuous with vigor.
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Abstract Now a days, the shares of the listed companies are  circulated overall. 
The value management is the core of the management of listed companies, listed 
banks in China and are facing the competence from home and abroad and the pres-
sure of risk management. We should build the financial decision system focused on 
economic capital and the added value of economy, the accounting information sys-
tem centralized in the accounting operation, as well as the information guarantee 
system which is based on the risk-guided auditing under the guidance of scientific 
development concept and following the main stream of the value management of 
listed companies in order to support the value management of listed banks and to 
realize the sustainable development of listed banks.

Keywords  Full  circulation  •  Listed  bank  •  Value  management  •  Accounting 
support

12.1  Introduction

As the completion of nontradable share reform is approaching, the all-circula-
tion of listed companies stock will realize the pricing function of capital market. 
Generally, the stock price is the index that reflects the value of listed companies 
and the property of the stockholders. Those who could not create value in the secu-
rity market  will not get developed and there will also exist the risk of merger and 
bankrupt. Thus, for listed companies, value management will be a good weapon 
to improve the value of the company and the property of shareholders. Value man-
agement is also an important tool to combine the strategy, the operation, and the 
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market value of a company together. The three main parts of general accounting 
-financial, accounting, and auditing, can support the value management in trinity. 
Namely, they can play the decision role of finance, the information supporting role 
of accounting, and the information guarantee role of auditing.

At the end of the year 2006, China has comprehensively opened the local cur-
rency business to foreign banks, and cancelled the restriction of clients and regions 
and made the commitment to treat foreign banks the same as Chinese banks. It 
means foreign banks can compete with Chinese banks equally and fairly in China. 
As the main members in the capital market and under the background of full circu-
lation of the shares, listed banks are facing the competence from interior and exte-
rior. They should establish the business development strategy, adjust the structure 
and orientation of loan, and accelerate the speed of finance innovation under the 
guidance of scientific development concept. Only in this way can we improve the 
ability of risk management and internal control, and be on the way of sustainable 
and harmonious development. The operational and managerial activities should 
also follow the main stream of the value management. However, in the listed com-
pany which specially operate fund, the supporting role of finance, accounting, and 
auditing based on value management has its unique content.

12.2  Construct the Financial Decision-Making System 
Focused on Economic Capital and Economic Added 
Value

The history of banks in western developed countries demonstrates that, the scientific 
financial management system is benefit to optimization of the resource configuration; 
improve efficiency, risk control, and the ability of competence. The economist Simon 
emphasized that management is the decision, the decision is in the overall manage-
ment process, and the financial management is all about financial decision.

As commercial bank is of high risk, controlling risk is always its important 
operation target. Its loss can be divided as the expected loss and unexpected 
loss. The former can be covered by the financial risk fund while the later can 
be covered by economic capital originated from the maximization of shareholder 
value concept. The economic capital is the capital to offset the corresponding 
unexpected losses which assessed by the management of the commercial banks 
according to the actual risks of their own business within the range defined by 
the confidence interval and the prescribed period. Because the clients are uncer-
tain and fluctuating periodically, unexpected loss need to be calculated and 
defined by economic capital and diminished by its equity capital. Economic cap-
ital itself depends on the practical value of the unexpected lose through which 
we can predict the risk degree of each branch, field and business and effective 
identification of the level of the risk and profit of each branch. Economic added 
value (EVA) = net profit on book-the cost of economic capital (the occupation 
of economic capital × total shareholder return). For commercial banks economic 
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added value reflects the surplus profit when considering the expected lose and 
unexpected lose, as the former one covered by the bank profit while the later cov-
ered by the bank capital. The listed banks should maintain a virtuous cycle of 
the three important parts-capital, risk, and income to meet the requirement of the 
maintenance and creation of value. The key point to create value for shareholders 
effectively is to propel economic capital management in a long term. Economic 
capital management is the advanced management tool for international banks, 
and it is also an important means to strengthen the supervision of capital suffi-
ciency and intensify internal capital management and risk management for com-
mercial banks.

To construct the financial management and decision system which is steering 
for value management and focused on economic capital and economic added 
value, first, we should import the theory of economic capital and economic 
added value into finance managing activities of commercial banks, which is the 
premise of financial management innovation. Second, we should use economic 
capital to allocate financial resources reasonably, optimize assets structure, 
and allocate them to business unit, product, client and stuff in order to meet 
the demand of maximization of the bank value, balance the risk and income 
through capital allocation, and return to realize a scientific performance evalua-
tion system. We should constantly improve the calculation method of economic 
added value and the mode connecting to labor cost in aggregate. From the verti-
cal and horizontal dimensions, we should establish the performance evaluation 
method focused on EVA, with the economic added value and the return on capi-
tal adjusted by risk factors being the main index to assess the profit level and 
evaluate the management from the bank head to the business sites.

Listed banks financial management decision should stick to the principle of the 
maximization of benefits with the premise of controlling risks and value maximiza-
tion of the value as the goal, constructing risk control, and return restriction system 
which focused on economic capital. With the economic capital cover the risk, we 
should also adjust returns and take the risk-adjusted performance indicator as the 
core index and establish the long-term incentive and constraint mechanism to guide 
banks to balance operation risks and income and change business growth mode, 
accelerate the harmonious development of banks’ profit, quality, rate and scope, 
and improve the whole value of listed banks.

12.3  Intensify the Accounting Information System Centered 
with Accounting Business Process

The efficient financial decision is related to accounting information system. 
The accounting information provides important proof for the value manage-
ment of listed banks.

In the long term, local branches of commercial banks are the basic account-
ing unit. Every local branch has a set of independent ledger and general ledger. 



84 D. Qiu and Y. Liu

All commercial banks have five levels of accounting that is street branch, district 
branch, city branch, province branch, and head bank. So many levels of accounting 
and such complex levels of management make the delivery of information slower 
and distorted, which add the risk of accounting information and weaken the func-
tion of the accounting management and its inner-control. In the five-level account-
ing mode, the department is over emphasized to operate business and implement the 
management. The business processes of commercial banks are depended on their 
structure which means functional group is formed according to the similarity of 
their activities. At present, the individual financial department, company business 
department and accounting department are adopting the typical managing method 
of department bank, which artificially divides the whole business process. With the 
reform of listed banks management and the development of information and tech-
nology, as well as the practice of unity management of accounting, the flat manage-
ment and the new system of bank teller, the transformation from “the department 
bank” to “the process bank” is the difficult task our listed bank face. We must adopt 
reengineering in accounting operational process and strengthen the information sys-
tem of accounting operational process in listed banks.

Commercial banks are unique companies whose operating object is capital 
and accounting object is the movement of capital. The overlap of two objects 
can easily result in a serious disordered phenomenon of accounting and 
accountant. Actually, bank tellers participate in the traditional accounting, such 
as filling in accounting voucher, registering accounting book, formatting and 
filling in accounting entries, the main duty of bank tellers is still to handle all 
kinds of business, but not accounting. They face their clients such as depositors 
and borrowers, and they do not to face those who make use of the accounting 
report like managers, supervisors, and inventors and so on. Therefore, tradition-
ally people think the accounting of commercial banks is not only accounting 
but also business, but it actually accounts business. The accounting business 
process in listed banks mainly means the process of checking, settling, clear-
ing accounts, paying, and receiving money, which is the basis of all commercial 
banks business and the important information source for management decision. 
The accounting process reengineering is adopting modern information tech-
nology, starting off from personal needs, making the accounting business pro-
cess reform as the core, and set the goal to improve customer dependence and 
the response sensitivity to the market. We should pay attention to the circum-
stances changes for business and redesign the accounting business process and 
the accounting management model, so that we can make the accounting busi-
ness process to be a stable one which can add value under the premise of con-
trolling the risk effectively, and improve the marketing and market exploring 
ability. First, we should actively propel the reform of decoupling of front and 
back stage and accounting centralized and breakthrough the present manage-
ment and accounting model of “street branch, district branch, city branch, prov-
ince branch, head bank” and transfer to the two levels-head bank and first level 
bank-accounting model. Second, we should reform the organization structure. 
The management department should not be established in second-level and the 



8512 Accounting Support of Value Management of Listed Bank

lower-level branches and the accounting management sector and the proposal 
financial sector should be merged to the financial accounting department. At the 
same time, the bank clerks in branches and the following agencies should be 
transferred to be the marketing service clerk, which means the front applica-
tion system does not pitch at accounting system but business handling system so 
that to help provide wider angle of view and space for business handling system 
in commercial banks. It not only embodies the exact management mechanism 
that focuses on clients which is helpful for the organization to innovate and 
improve the service quality and become more competitive but also simplifies 
front business process and optimizes the labor structure. Second-level branches 
assign accountant officer to local networks in order to supervise the accounting 
business and to accelerate the transfer of networks from the style of account-
ing dominant to the style of marketing service. Listed banks should rebuild the 
business process while optimizing the accounting organization structure, propel-
ling the management mode which is focused on business process instead of on 
department. And we should build the customer-focused vertical and assessment-
oriented process with the background centralized processing and the front and 
background separated but restricted with each other to realize the convenient, 
automatic, standard process of inner control, and provide punctual accounting 
information and proof for the value management of listed banks according to 
the business process achieving the goal of preventing risks.

12.4  Build the Modern Information Security System  
of Auditing Which is Guided by Risks

The accounting activities are the supervisor of the economic activities in listed 
banks. The bank auditing is the supervisor of financial and accounting activities 
and the guarantee of their healthy development.

From the financial crisis born in Asia in 1997 to the American subprime 
mortgage crisis in 2007 which affected the global economy, all that prove  
banking as a high-risk industry and the risk has already permeated to all aspects 
of the operation in a bank. A series of risky cases such as Barings Bank, Daiwa 
Bank, and Industrial Bank, etc., have already warned us that credit risk, market 
risk, operation risk and the risk in financial innovation, and the financial deriva-
tives affect each other and influence the safety of banks operation bringing the 
banks huge lose even bankrupted. Furthermore, it will influence the stability of 
economic environment and society. Thus, we should build the information secu-
rity system guided by the modern risk-oriented auditing and incorporate the inter-
nal auditing, the certified public accountant auditing and government audit as a 
whole. First, the function of the modern risk-oriented internal auditing should be 
brought into play as fully as possible. With the establishing and consummating 
of the modern company system, the internal auditing which is the important part 
of the internal administrative of listed banks should learn from the experience 
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of banks in developed companies. We should refresh the concept and establish 
the risk-oriented internal auditing mechanism to achieve the function of internal 
auditing like security, liquidity and profitability, and to strengthen the risk man-
agement of banks. Second, as financial corporation whose stocks are hold by the 
public, listed banks should abide by the regulation of capital market, and do the 
CPA auditing through which to provide reasonable assurance of the legitimacy 
and fairness of the financial report. Accounting firm and certified public account-
ant should have the risk-oriented auditing concept based on strategic and sys-
tematic view and assess the risk of material misstatement of listed banks from 
a macroscopic view to medium view and to the microscopic view. Meanwhile 
we should pay more attention to the auditing in high risk field, adding auditing 
process and expanding the extent of auditing, which can ultimately control the 
auditing risk of listed banks and improve the quality of report. Third, as the vast 
majority of listed banks are the state-controlled shareholding companies, they 
have the duty to make state-owned assets retaining and increment. At the same 
time, due to the significance of banks in the national economy it is important for 
the bank to do the government audit. Therefore, auditing the listed banks is an 
important part of the government auditing. Audit Commission made financial 
audit, banking audit, and the audit in state-owned and state holding enterprise 
as the “three-in-hand” in “Audit Work from 2006 to 2012 Development Plan”. 
Although with the strengthening of the external supervision and the improvement 
of the listed banks management the capacity to handle unhealthy assets and risk is 
improving, what listed banks face at present is still the complicated external envi-
ronment. The risk of management still exists and the environment of government 
bank auditing is still severe. Therefore, the modern risk-oriented government bank 
auditing should emphasize the concept of scientific development and build the 
scientific audit concept with the goal to promote the risk prevention, enhance eco-
nomic performance and standardize management. It should enhance the auditing 
to the local branches under the leadership of the head bank, progressively real-
ize the on-line auditing and speed up the construction of auditing data base and 
the “financial-audit” program. In a word, we should provide the useful informa-
tion for the listed banks and their stockholders to make decision and improve 
efficiency and safety for the banks operation through building the risk-oriented 
internal audit, the CPA audit and the government audit system, which is important 
part of value management.

Under the environment of full circulation, the value management of listed 
banks in China depends on the financial decision system which is centered with 
the economic capital and the economic value added the accounting information 
system which is centered with the accounting business process, and the informa-
tion security system which is guided by the modern risk-oriented audit. Though 
the main part of these works is different, they have the same object which is to 
realize the value increment and the value management of listed banks and to main-
tain the sustainable development of listed banks.
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Abstract The purpose of this study is to test different effects of three components 
of innovation legitimacy on business model innovation. We selected the full-time 
employees of 211 enterprises and institutions as samples, built models taking gen-
der, age, education level and rank as the control variables and taking cognitive 
legitimacy, moral legitimacy, and practical legitimacy as independent variables. 
This chapter made descriptive statistic analysis, reliability testing, and correlation 
analysis through SPSS15.0, and tested the relationships between variables using 
hierarchical regression analysis. The final conclusions: the moral legitimacy shows 
a significant relationship on business model innovation; while the effect of others 
on business model innovation does not reach the level of significance.

Keywords  Business  model  innovation  •  Innovation  legitimacy  •  Hierarchical 
regression analysis

13.1  Introduction

In the contemporary world, because of globalization, development of information  
technology and shorter product life cycles, the competitive situation has been 
changed greatly. Facing the complexity and variability of external environment 
and intense competitive pressures, companies must find new profit growth point 
depending on innovation in order to get a long and stable development. Business 
model innovation is the most original innovation behavior in the development 
of enterprises’ innovation ability. So we can see that the business model inno-
vation is so important to the enterprise. Paul and Tim who are the executives of 
the Accenture Institute found that the fundamental reason of the failure of a lot 
of Star Enterprises is excessively focusing on financial indicators but ignoring 

Bingcheng Wang, Hao Ding and Xiaona Wang

Chapter 13
Study of Innovation Legitimacy Effect  
on Business Model Innovation

Z. Zhong (ed.), Proceedings of the International Conference on Information  
Engineering and Applications (IEA) 2012, Lecture Notes in Electrical Engineering 220, 
DOI: 10.1007/978-1-4471-4844-9_13, © Springer-Verlag London 2013

B. Wang (*) · H. Ding · X. Wang 
China University of Petroleum (East China), Shandong University of Science  
and Technology, 579, Qianwangang Road, Qingdao 266590, China
e-mail: wxnxyx@126.com



88 B. Wang

the business model innovation. Thus, the enterprises would easily get into trouble 
once the existing business model loses the growth potential [1].

The new business model allows the first user to gain a competitive advan-
tage, but it is easy to suffer the blow of the “legitimacy”. If enterprises using 
new business models want to survive and develop, owning only efficiency and 
performance is not sufficient and the business purpose and the process must be 
consistent with values, customs and social expectations which is deemed to be 
legitimate. But the relationship between innovation legitimacy and business 
model innovation has not been verified. So this paper would divide legitimacy 
into cognitive legitimacy, moral legitimacy, and practical legitimacy according to 
the point of [2], and test the specific influence of innovation legitimacy on busi-
ness model innovation [3, 4].

13.2  Research and Design

13.2.1  The Research Framework

The research framework is shown in Fig. 13.1.

13.2.2  The Research Questionnaire

This study consists of two questionnaires which are about innovation legitimacy 
and business model innovation.

We design five items for the questionnaire of business model innovation  
referring [5, 6]. The items include “I will improve the business model initia-
tively to deal with problems in work”, “I will explore the opportunity to improve 
workflow and services”, “I will learn and adopt new business models from other 
companies”, and so on. All items are modified to fit into the 5-point Likert-scale 
format from 1 (extremely disagree) to 5 (strongly agree).

The questionnaire of innovation legitimacy is designed according to the point 
of [2] and the questionnaire of organizational legitimacy developed by [6] and 
it includes a total of eleven items. All items are modified to fit into the 5-point 
Likert-scale format from 1   (extremely disagree) to 5 (strongly agree).

13.2.3  Method

We use SPSS 15.0 to do descriptive statistics of samples, reliability testing of the 
various dimensions and the correlation analysis of the various dimensions, test 
construct validity depending on the average variation of extraction (AVE), and 
use the method of hierarchical regression analysis to verify related assumptions. 
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Pointed out that the method of hierarchical regression analysis is essentially a con-
firmatory techniques rather than exploratory approach. During the course of using 
the method, the decision about inputting the variables in or not will be made by 
the researchers depending on theory or research needs, so the method is a regres-
sion analysis program which has the greatest flexibility, the most theoretical and 
practical significance [7].

13.3  Results

13.3.1  Descriptive Statistics of the Sample

We delivered 300 questionnaires and received 168 copies with the response rate 
of 56 %. But there are just a total of 130 valid questionnaires excluding 38 copies  
which are incomplete or obviously not serious with the valid response rate of 
43.3 %. The basic situation of respondents is shown in Table 13.1.

13.3.2  Reliability and Validity Analysis

Because the items of the questionnaire are from the research of scholars at home 
and abroad, first we test related items appropriately and remove some of the items. 
As for the standard in the deletion of items, we also use the value of Item-Total 
correlation in addition to Cronbach’s α value, then delete some items whose values 
are less than 0.3 or negative. At last we test the reliability of each dimension using 
SPSS15.0, the result is shown in Table 13.2.

Fig. 13.1  Research framework
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Table 13.2 shows the reliability coefficients of various dimensions are higher 
than 0.5, therefore the various dimensions of the questionnaire all meet reliabil-
ity requirements according to [8] whose recommendations are that Cronbach’s α 
coefficient ranged from 0.5 to 0.7 is credible and ranged from 0.7 to 0.9 is quite 
credible.

Table 13.2 shows the values of the average variation of extraction calculated of 
each dimension are higher than 0.5, indicating that each dimension has a convergent 
validity. Table 13.3 shows that the square roots of the average variation of extrac-
tion of each dimension are more than the correlation coefficient between the various 
dimensions of column, indicating that each dimension has a discriminant validity [9].

Table 13.2  Reliability test of the dimensions

Dimensions Final items Cronbach’s α AVE

Innovation legitimacy Cognitive legitimacy 2 0.627 0.665
Moral legitimacy 4 0.843 0.611

Business model  
innovation

Practical legitimacy 3 0.635 0.645
5 0.838 0.613

Table 13.3  The correlation coefficient between dimensions

Numbers Dimensions Cognitive 
legitimacy

Moral  
legitimacy

Practical  
legitimacy

Business model 
innovation

1 Cognitive legitimacy (0.816)
2 Moral legitimacy 0.382*** (0.781)
3 Practical legitimacy 0.380*** 0.509*** (0.803)
4 Business model  

innovation
0.198* −0.019 0.120 (0.783)

Notes * p < 0.05,    ** p < 0.01, *** p < 0.001

Table 13.1  Descriptive statistics of the sample

Level Effective 
sample

Proportion (%) Level Effective 
sample

Proportion (%)

Gender Education level
Male 76 58.5 Senior high school 

and below
7 5.4

Female 44 33.8 Junior college 30 23.1
Missing 10 7.7 College 75 57.7

Master and above 13 10.0
Missing 7 5.4

Age  
composition

Range

 <30 53 40.8 General staff 15 11.5
30–40 52 40.0 Line managers 27 20.8
40–50 19 14.6 Department heads 71 54.6
>50 4 3.1 Senior managers 8 6.2
Missing 2 1.5 Missing 9 6.9
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13.3.3  The Correlation Analysis

We use SPSS15.0 to conduct the correlation analysis, and the correlation coeffi-
cients between the various dimensions are shown in Table 13.3.

13.3.4  Test of the Relationship Between Innovation 
Legitimacy and Business Model Innovation

We use hierarchical regression analysis to explore the underlying assumptions, 
make the gender, age, education level, and rank of employees as control variables, 
innovation legitimacy as an independent variable, the business model innovation 
as the dependent variable, to test the effect of innovative legitimacy on the busi-
ness model innovation such as shown in Table 13.4.

In Model 1 (M1), the regression analysis only includes the control variables, 
Table 13.4 shows R2 = 0.030, so the regression coefficient of each control variable 
is not significant.

In Model 2 (M2), we add independent variable into regression analysis, 
Table 13.4 shows R2 = 0.096, ⊿R2 = 0.066, indicating it explained 9.6 % of 
the total after adding innovation legitimacy, and the explanatory power increases 
6.6 % compared to the M1.Test regression coefficients of each variable, the moral 
legitimacy: β = −0.234, p = 0.044 < 0.05, reaching a significant level and the 
maximum value of VIF of each variables: 1.571 < 5, being excluded from the mul-
ticollinear factors issues, indicate that the moral legitimacy has a negative impact 
on business model innovation. The regression coefficients of cognitive legitimacy 

Table 13.4  The hierarchical regression analysis of the relationship between innovation legiti-
macy and business model innovation

M1 M2

β t Sig. VIF β t Sig. VIF

Control variables
Gender 0.117 1.168 0.245 1.074 0.138 1.398 0.165 1.094
Age 0.007 0.066 0.947 1.187 0.021 0.202 0.840 1.232
Level of education 0.145 1.487 0.140 1.018 0.127 1.315 0.192 1.041
Range −0.041 −0.383 0.703 1.217 −0.072 −0.674 0.502 1.289
Independent variables
Cognitive legitimacy 0.150 1.268 0.208 1.571
Moral legitimacy −0.234* −2.038 0.044 1.479
Practical legitimacy 0.188 1.702 0.092 1.363
R2 0.030 0.096
Adjusted R2 −0.007 0.033
∠ R2 0.030 0.066

Notes * p < 0.05,   ** p < 0.01, *** p < 0.001
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and practical legitimacy do not reach significance level, but both coefficients are 
positive, indicating that cognitive legitimacy and practical legitimacy have a posi-
tive effect on business model innovation.

13.4  Conclusions

While previous studies have shown that organization legitimacy hindered the  
business model innovation to some extent, and also provided a lot of ways in 
which enterprises can gain legitimacy resources. However, this study shows that 
not every aspect of the legitimacy has a negative impact on the business model 
innovation, and just the moral legitimacy has a significant negative impact on busi-
ness model innovation. This conclusion makes the new business model obtain 
legal resources more targeted and provides the theoretical basis for business 
model innovation. In order to obtain the support and endorsement of the holder 
of resources, enterprises should focus on establishing their own moral legitimacy. 
Enterprises must abide rules issued by the government and stakeholders to give 
them a signal that they are consistent with mainstream concept signal; allying with 
some of the associations than separate action is more legitimate; they can also 
take the initiative to carry out charitable donations, such as establishing the Hope 
Primary School to improve their reputation.
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Abstract High-tech enterprises can enjoy a series of preferential tax policy, so 
that enterprises are active to apply to be high-tech enterprises. In order to meet the 
conditions of the declaration, many enterprises pursuit quick success, resulting in 
producing a lot of problems during their application. Therefore, this paper points 
out the role, emphasis and difficulty of the high-tech enterprises application and 
analyzes enterprise management problems, and proposes measures to solve the 
problems. Finally, it draws the conclusion that enterprise should improve its man-
agement system with efforts made in the preapplication assessment and planning, 
organization of implementation and follow-up management.

Keywords  High-tech enterprise  •  Recognition  •  Enterprise management

14.1  Introduction

It has been a long-term state development strategy to support enterprises in techno-
logical upgrading and innovation and to achieve the transfer of the economic growth 
from extensive mode to intensive mode. Therefore, a series of preferential tax policies 
have been adopted, which can be traced in the following terms of the latest Corporate 
Income Tax Law of The People’s Republic of China adopted from the year 2008:

1. In a tax year, the portion not exceeding 5 million yuan obtained by a resi-
dent enterprise from technological transfer shall be exempted from Enterprise 
Income Tax (EIT), and the excess shall be taxed at the reduced half rate.

2. The enterprise will enjoy a 50 % additional deduction of research and develop-
ment expenses incurred from the research and development of new technologies, 
new products, and new techniques on the basis of the actual deductions.

3. A startup investment enterprise invests, by means of equity investment, in an 
unlisted small or medium-sized high and new technology enterprise for two 
or more years, it may set off 70 % of its equity investment against the current 
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taxable amount of the startup investment enterprise when its equity holding 
attains to two full years. If the taxable amount is not enough for setoff, the 
margin may be carried forward to subsequent years for setoff.

4. If the depreciation of fixed assets of an enterprise need to be accelerated due 
to technological progress or product upgrading, the depreciation period can be 
shorten or methods of accelerating the depreciation can be adopted.

5. High and new technology enterprises with the key support from the state can 
enjoy a 15 % deduction of its EIT.

Among the above five preferential tax policies, high-tech enterprises and  
nonhigh-tech enterprises can enjoy the first four preferential policies. However, 
only high-tech enterprises can enjoy preferential tax with a reduced rate of 15 %. 
It shows that concerning the preferential tax policies, being recognized as high-
tech enterprises will bring substantial benefits. An enterprise once identified as 
high-tech enterprises should make full use of these preferential policies to effec-
tively reduce the corporate tax, to upgrade its management mechanism, effectively 
improve its R&D and develop its core competitiveness thus to lay a solid founda-
tion for its long-term stable and healthy development. These preferential policies 
cannot be simply understood as general tax incentives.

However, driven by the enormous benefits some enterprises which are not quali-
fied to be recognized as high-tech enterprises take fraud and other illegal means to get 
through the first stage of the high-tech enterprise qualification recognition. However, 
this is extremely risky once they cannot pass the review section of qualification rec-
ognition. They have to refund the preferential tax, pay for the delay fees and fines, 
and are not allowed to apply for the identification of high-tech enterprises within five 
years. Moreover, the central government has been increasing its efforts on the supervi-
sion of the recognition of high-tech enterprises. According to the 2011 National Audit 
Office audit report: among 148 high-tech enterprises in 18 provinces, autonomous 
regions and municipalities selected as auditing samples, 17 unqualified enterprises are 
identified as high-tech enterprises by the auditing management organizations at pro-
vincial level, which directly led to their refunding of 2.665 billion yuan preferential 
tax and paying for the delay fees. This brought huge loss to the enterprises. Therefore, 
any illegal and fraud action to be taken to get through the qualification recognition is 
risky and costly. Instead, it is feasible for the enterprise to follow the truth and seek 
ways to improve its R&D management capability, to carry out a reasonable taxation 
planning, and thus develop itself into a veritable high-tech enterprise.

14.2  Requirements for Being Recognized as High-Tech 
Enterprises and Materials to Submit

Requirements based on “High-tech Enterprise Recognition Approach” (Ministry 
of Science and Technology [2008] No. 172) and “High-tech Fields with key sup-
ports from the State”, Ministry of Science and Technology, Ministry of Finance, 
State Administration of Taxation jointly issued “High-tech Enterprise Recognition 
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Guidelines”. A high-tech enterprise should meet 6 prerequisites with particular 
emphasis on the core independent property rights.

Judging from the prerequisites of being recognized as a high-tech enterprise, 
there are specific qualitative and quantitative indicators [1].

Qualitative indicators are reflected in the following 3 aspects:

1. The enterprise’s core intellectual property right must meet specified require-
ments. There are normally two cases: if it is obtained through the purchase of 
patents, the filing of the transfer of patent rights in the Intellectual Property 
Office is needed; if the enterprise owns its intellectual property rights, it needs 
to go to the State Copyright Bureau to apply for the ownership certificate. 
This is needed during the submission of materials of RD (R&D project).

2. Ability to transform scientific and technological achievements into produc-
tion. This indicator is a measure of the enterprise’s capability of transforming 
core technology into the production. The enterprise should get the test report 
and qualification certificate of products from relevant authorities of the central 
government. For example, if the product belongs to the software category. The 
enterprise should obtain the qualification product certificate issued by National 
Economic and Information Commission. This is required to be included into the 
materials for the application of PS project (High-tech Products).

3. Research and development organization and management level. It is reflected 
on the organizational structure of R&D institutions and human resources 
allocation, reward and punishment system of R&D personnel, R&D project 
management system and the corresponding financial accounting management 
approach etc.

The above three aspects of qualitative indicators are not isolated and can be 
regarded as “piers of a bridge” [2]. The bridge deck is the enterprise’s R&D and 
scientific innovation procedure. Pier No. 1 is the carrier of the R&D project and 
scientific and technological innovation. Pier No. 2 is the investment in, accounting 
and auditing of the R&D project and scientific and technological innovation. Pier 
No. 3 is the achievements (that is, PS). These three aspects are indispensable indi-
cators. If an enterprise cannot meet the requirement of Indicator 1, it shows that 
it has no capability of conducting R&D projects. In case of Pier 2, it shows that 
their projects are carried without theoretical and analytic support. If the enterprise 
cannot meet the requirements of indicator 3, it proves that there is only invest-
ment into the R&D projects but with no transformation fruits into production. 
Therefore, only when an enterprise meet the requirements of the above 3 indica-
tors, can it be recognized as a high-tech enterprise.

Quantitative indicators are: (1) The proportion of total R&D expenses to total 
sales revenue must meet the specific requirement, that is between 3 and 6 %; (2) 
High-tech products revenue, namely PS project income accounts for more than 
60 % of the total income (including the revenue from the main business and subsidi-
aries); (3) The total assets and sales revenue each year maintain a certain growth rate 
(the rate is not specified). The rate reflects the enterprise’ s capability of maintain-
ing a sustainable growth and its core competitiveness [3]. Materials to submit. There 
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are 7 documents need to be prepared: Application Form of High-tech Enterprise 
Qualification Certificate, Enterprise Qualification Certificate, audit reports in the lat-
est 3 years, intellectual property rights certificate, Introduction on R&D personnel, 
documents to prove the launch of R&D project, materials to prove the enterprise’s 
capability of transforming technological achievements into production.

Judging from the submitted materials, we can see two main characteristics of 
the requirements to be a high-tech enterprise:

First, requirements on the management of R&D expenses are very strict. The 
enterprise should fill out the specified information into the application form includ-
ing (the name of the R&D projects, duration, number of R&D personnels, budget, 
per year expenditure, organizational structure, core technology, innovation and sub-
stantial achievements. For the auditing reports, the enterprise should provide details 
of the annual R&D expenses including (the amount of internal R & D investment 
and outsourcing R&D investment, internal R&D investment is divided into R&D 
personnel salaries and input and depreciation charges, design fees, equipment com-
missioning charges, amortization of intangible assets and other specific information). 
The reports need to be rectified and audited by the intermediaries. If the enterprise 
does not have standardized management of R&D projects, without the launch of 
project, budget, the arrangement of R&D personnel and appropriate accounting sys-
tem, it is impossible for an enterprise to provide such data. In addition, without an 
standard accounting system of the R&D expenses, the enterprise cannot enjoy the 
preferential tax deduction of 50 % based on the substantial deduction [4].

Second, requirements on the quality of high-tech products (services) are very 
high, which is reflected in three aspects: (1) Being in the advanced and leading 
position. The products and services should be included into the high-tech category 
with the strong support from the state. Enterprises need to fill out the specific form 
for the application of high-tech products. The form includes the information of key 
technologies and major technical indicators, its competitive strengthen compared 
with similar products, intellectual property rights certificates etc. (2) The prod-
uct sales revenue proportion must meet the requirements: the PS project income 
accounts for at least 60 % of the total income (including the main business income 
and income from other sub-business). This information should be indicated in the 
audit report on the income of the high-tech products (services) by the intermediary. 
(3) Relevance. High-tech products revenue should be closely related to R&D pro-
jects. If the enterprise can provide co-operation contract with universities and 
research institutions, extra points will be added into the evaluation score.

14.3  Major Challenges and Problems in the Recognition 
of High-Tech Enterprise

Judging from the requirements and application materials, we can see that the key 
lies in the input of the enterprises on R&D projects and their capabilities of trans-
forming the R&D achievements into production and the major challenge for the 
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enterprise is to establish an effective management system, including the R&D 
management, management of the transformation from technology to products, or 
services and financial management.

The reason is: if the enterprise’s R&D capability and technology transformation 
capability are very strong, but lacking of standard management system, for example, 
there is no project proposal, no budget and the accounting system is not standard, 
the enterprise cannot submit all the requirement information, or it is likely it will not 
pass the review section, which may lead its failure in the recognition of high-tech 
enterprise. When the enterprise has enough capital, it can improve its R&D capabil-
ity by cooperating with universities or outsourcing its projects. However, the internal 
management level can be improved only by the enterprise itself.

At present, the major problems lying in the recognition of high-tech enterprises 
are: firstly, inadequate preparation, lack of prior assessment and analysis, not 
having a thorough understanding of application requirements.

Second, senior management pays more attention to the input of R&D and the 
transformation of achievements, while ignores the establishment of the R&D man-
agement system, for example, if there is no incentive measures for those involved 
into the application, this will directly affect their activeness in the application and 
if tasks are not well defined among relevant departments, the information cannot 
flow smoothly, thus causing the waste of resources.

Third, senior management of most enterprises have a bias opinion towards 
auditing. They treat the auditing as purely financial issues, which they think are 
the task only for financial department. However, financial department’s work can 
only reflect the input of R&D and the income from high and new technology. If 
an enterprise has not established a scientific and complete management system to 
control the planning, project proposal and project operation, its financial depart-
ment cannot work out a detailed project proposal, budget execution, project pro-
gress report required by the application.

14.4  Recommendation of the Application of High-Tech 
Enterprises

Based on the above analysis, we find that the enterprise should focus on the 
specific requirements and to improve its management system with efforts made in 
the preapplication assessment and planning, organization of implementation and 
follow-up management. The specific suggestion is as follows:

To carry out an effective and efficient pre-application assessment and planning. 
Before the application, it is imperative for the enterprise to carry out an effective 
self-assessment, with the focus on the capability of its R&D personnel, the input 
of capital, the level of the transformation of technical achievements and its com-
petitiveness. The purpose of the assessment is to help the enterprise to know more 
about itself so as to avoid the waste of resources. Some enterprises want quick 
success. They make a very rush decision and only until they are submitting the 
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materials, do they realize that they cannot meet some of the basic requirements, 
which put them into a very embarrassing situation. This step is very important but 
it is often ignored by the enterprises. The enterprise should compare its real situ-
ation with the requirements one by one and try to seek the differences. It can also 
hire an experienced intermediate organization for their professional guidance so as 
to lay a solid foundation for its application.

Preapplication assessment is the basic step. Once the planning has been for-
mulated, the enterprise can move on with its application. It shows that assessment 
ensures a great success of the application.

The major issues need to be considered during the first application are as 
follows: first, to make sure whether the enterprise needs to restructure itself. 
According to the requirements of high-tech enterprise, the income from high-
tech products (services) and that from nonhigh-tech products (services) should be 
treated separately. The income from high-tech products and services accounts for 
at least 60 % of the total income. Therefore, the enterprise should decide whether 
it needs to restructure itself or not based on its income structure. If it cannot meet 
the requirement, it is feasible for the senior management to consider to reregister a 
new enterprise to undertake the business of high-tech products (services) and other 
related businesses.

Second, the time for application needs to be carefully determined. The enter-
prise should decide which year is the best time for them to submit its application. 
Third, it is necessary to establish R&D Department. This will help the enterprise 
to make a clear difference between the input in R&D and the input in other pro-
duction areas, so as to establish a standard R&D input accounting system to meet 
the requirements of strictly controlling of the input in R&D and the preferential 
tax deduction for the recognition of high-tech enterprise.

Specific measures as follows need to be taken as the application requires the joint 
efforts from financial sector, R&D department, human resources department, and 
other relevant departments, it is very important for the enterprise to set up a special 
group for the coordination and implementation of the application with the head of the 
company as the group leader to progress the application as one of the key projects.

Second, to focus on strengthening the coordination and communication 
between R&D sector and the financial sector [5]. R&D department and financial 
department should strengthen their communication to ensure the correct divi-
sion of accurate imputation of R&D development costs and accounting, high-tech 
products and nonhigh-tech products revenues, R&D project budget formulation 
and control, and so on. R&D department is responsible for the technical aspects, 
including the management of R&D projects, the identification of the transforma-
tion of technological achievements and products, the provision of data and infor-
mation relating to technology and coordinating with the financial sector in the 
accounting and auditing of the input in R&D and income from high-tech products 
(services). Financial department is responsible for standardizing of R&D expense 
approval process, budget management, accounting, and assisting R&D depart-
ment in providing financial information of the R&D projects. In summary, the 
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application of high-tech enterprises cannot success without the close cooperation 
of these two departments. If any party is passive, it will directly affect the result.

If there is not a standardized, scientific research and development management 
system, the R&D efficiency, the transformation of technological results and the 
corresponding accounting are bound to be affected. This requires the establish-
ment of management system to control the reviewing of the plan, the launch of 
the project, and the operation of the project, budget execution and financial state-
ments. Incentive measures and R&D personnel performance appraisal mechanism 
are also necessary and important. The establishment of the system will facilitate 
the enterprise for the normalization and standardization of management and to 
overcome temporary and sudden impact on the management system.

In accounting the R&D expenses, the enterprise should faithfully record the use 
of R&D expenses, set up detailed items based on different projects and to set up 
items such as labor costs, direct investment, depreciation charges in accordance 
with the “High-tech Enterprise Recognition Approach” [6]. The enterprise should 
finds the relation between the detailed accounting data and required data in the 
application form and separate the accounting of high-tech revenue and non high-
tech income.

The recognition of high-tech enterprises is related with the work of science and 
technology department, Taxation department and auditing sector [7]. According 
to the identification procedure, the auditing sector will audit the R&D expenses 
and income from high-tech products and work out a report. The application group 
should maintain regular contact with the audit agency, to timely identify the prob-
lems and ask for their advice; the recognition of high-tech enterprises is finally 
determined Ministry of National Science and Technology. Once the enterprise 
obtains the certificate, it needs to report to the tax authorities in a timely manner. 
The information should be submitted in accordance with the requirements of the 
R&D projects. Thus the enterprise can enjoy an additional deduction of research 
and development expenses on the basis of the actual deductions and a 15 % deduc-
tion of its EIT.

The follow-up Management. According to “High-tech Enterprise Recognition 
Approach”, the validate period for the certificate is three years since its issuance. 
That means the enterprise can enjoy favourable tax policies in the same year 
when it obtains the certificate. The enterprise needs to reapply in the third year. 
Therefore, the application is not a once and for all approach. The enterprise should 
focus on the change of the state polices, improve its core competitiveness, and 
make full use of the preferential tax policies to lower its operational cost, so as to 
maintain a sustainable and healthy development [8].

Enterprise management process as shown below:
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To sum up, a scientific enterprise should seize the opportunities brought by 
the state strategic adjustment and preferential police, strength is R&D level and 
its capability of transforming the technical results into production and improve 
its management mechanism, so as to build itself into a high-tech enterprise with 
strong core competitiveness, playing a supporting role in the economic and social 
development.
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Abstract In recent years, many Chinese students went to Korea for study. 
Leisure has a great meaning for foreign students, through the participation of 
leisure to spend their time after daily going to school, and then improve the qual-
ity of service for life. At the same time, the constraints on leisure participation 
have received increasing attention in leisure studies in Korea as well as other 
countries during the past decade [1]. The purpose of this study was to compare 
the differences of leisure participation activities and leisure constraints between 
Chinese students and Korean students. A random on-site survey was conducted 
from March 15th to April 15th 2011 and a systematic sampling approach was 
used to select 630 respondents (300 Chinese students and 330 Korean students) 
in Korea Paichai University. This study used factor analysis to select 5 constraint 
factors on recreational activities participation (Psychological, Time, Accessibility, 
Partner, and facility and Safety). Seven test analyses also revealed the significant 
differences from Chinese students and Korean students on the constraint of rec-
reational activities participation. In the end the insufficiency of this study is put 
forward and recommendations on the future study are also given.

Keywords  Constraint  •  Chinese students  •  Recreational activities participation

15.1  Introduction

During the past decade, the constraints on recreational and leisure participation 
have received increasing attention in recreational and leisure studies in Korea as 
well as other countries [1].
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The statistical data shows that there will be 5.5 million graduates from  universities 
or colleges, and 14.85 million graduates from senior high schools in China. 
This means the population base of those who have the opportunity to study abroad 
will increase by about 25 % over 2007. Experts have forecasted that additional fac-
tors, including the 2008 Beijing Olympic Games, the inland employment situation, 
and appreciation of the RMB, and the development of new visa processes may lead to 
a 30 % increase in students choosing to go abroad. Thanks to the good relations and 
frequent cultural exchanges between China and Korea, the big influence of “Korean 
Wave” in China, Korean traditional charming cultures and Korean complete and 
modern educational system, the number of those Chinese studying abroad in Korea is 
increasing by 25 % per year. The number of Chinese overseas students in Korea has 
increased significantly in recent years (http://www.chuguo.cn/news/107927.xhtml). 
A large number of Chinese students exist in Korea, so a research on their participa-
tion to recreational activities and the constraints to participation is very meaningful 
and will play a role for Korean recreational and leisure tourism industry. As we know 
leisure has a great meaning for foreign student, through the participation of leisure to 
spend their time after daily going to school, and then improve the quality of service 
for life. The leisure participation and experience of leisure constraints among foreign 
students may provide new insights into the nature of leisure participation on foreign 
student in Korea. International students encounter many challenges in the process of 
their adjustment to their host country [2].

The purpose of this study is to investigate the constraints to use of outdoor 
recreation resources and participation in leisure activities among Chinese students 
in Korea. The purpose was: to compare the differences of leisure participation 
activities and leisure constraints between Chinese students and Korean students.

15.2  Literature Review

15.2.1  What is Leisure and Recreation?

Leisure: Consists of your free time and what you enjoy to do. It also involves fun 
and social acceptance [3].

Recreation: The local part refers to your home area and what you do there [3].

15.2.2  What is Leisure and Recreational Constraints?

Leisure constraint refers to any factor that intervenes between leisure and satis-
faction with one’s leisure [4].

Several recreational and leisure researchers have developed a variety of con-
ceptual and methodological approaches that serve to explain how constraints on 
recreational and leisure activities might operate [5]. Crawford and Godbey [6] 
proposed intrapersonal, interpersonal, and structural constraints. Intrapersonal 
constrains refer to individuals’ psychological states and attributes. Interpersonal 

http://www.chuguo.cn/news/107927.xhtml
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constraints refer to interpersonal interaction or the relationship between 
 individuals’ characteristics. Structural constraints are related to the intervening 
factors between leisure preference and participation.

Several theoretical frameworks exist for guiding research concerning those 
impediments confronting various population groups wishing to pursue leisure 
and tourism activities [7]. These constraint frameworks have primarily focused 
on two thematic areas of investigation: activity specific participation barriers, and 
the impediments facing particular segments of the population [8].

Activity research has centered on identifying the constraints associated with 
commencing, maintaining, and increasing involvement in particular pursuits [9]. 
It has also examined the reasons for dropping out of certain activities. Specific 
activities examined in this regard include hiking; golfing [10]; card playing [6]; 
camping [11]; tennis [12]; and skiing [13]. Shaw et al. [14] provided support for 
the negotiation proposition, stating that leisure participation is dependent not on 
the absence of constraints but on negotiation through them. Recent studies high-
lighted that constraints were more frequently perceived by participants than non-
participants and individuals do negotiate through constraints to start or continue 
participation in leisure [15]. In other words, higher levels of perceived constraints 
do not necessarily result in less participation in recreational sport activities, and 
that individuals do not necessarily react passively to constraints.

15.2.3  Leisure and Recreational Constraints for Foreign 
Students

During their school years, college students deal with stress from academic life 
and issues stemming from normal development, such as psychological autonomy, 
economic independence, and identity formation. Compared to host national 
counterparts, however, international students experience added difficulty in that 
they must cope with other forms of stress [16]. This difficulty includes culture 
shock, language difficulties, adjustment to unfamiliar social norms, eating habits, 
customs and values, differences in education systems, isolation and loneliness, 
homesickness, and a loss of established social networks [3].

This paper has done a comparison of recreational and leisure participation 
and leisure constraints between Chinese university students and local Korean 
University Students.

15.3  Methods

15.3.1  Questionnaire Development

The questionnaires were designed to measure perception of constraints in 
recreational and leisure activities, leisure participation pattern, and demographics. 
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A five point Likert rating scale measuring constraints, ranging from 1 = has 
not influenced me at all to 5 = has influenced completely, was used. The ques-
tionnaires for this study were adapted from the research papers by Crawford  
et al. [11].

15.3.2  Survey and Data Collection

This study used a random survey. An on-site survey in bi-language Chinese and 
Korean was administrated to Chinese students and local Korean students from 
March 15th to April 15th, 2011, in Korea Paichai University. A total of 630 ques-
tionnaires were delivered, 624 questionnaires were returned and 602 usable sam-
ples were obtained, resulting in a response rate of 95.6 % (298 Chinese students 
and 304 Korean students). The survey was administered by my classmates and I 
who understood well the purpose of the study.

15.3.3  Analysis Methods

The collected data were analyzed by Statistical Package for Social Sciences 
(SPSS) version 15.0. Statistical techniques such as descriptive analysis, factor 
analysis, and T test were used to achieve the objectives of this study. Descriptive 
analysis was used to find out the ranking of importance on perception of con-
straint. Factor analysis was used to reveal the grouping factors of the items of 
the constraint dimensions. And t test was subsequently conducted on differences 
of the perception of constraint factors between Chinese students and Korean 
students.

15.4  Data Analysis and Results

15.4.1  Ranking of Importance on Perception of Constraint

Table 15.1 shows the ranking of importance on perception of constraint for 
Chinese university students and Korean university students according to the 
survey. The first five top perceptions’ constraints are No physical strength 
or capability (mean = 5.00); Not feeling fit enough (mean = 4.95); Not inter-
ested (mean = 4.94); Not confident (mean = 4.91); Health-related problem 
(mean = 4.83). So it means when we consider about young students’ participa-
tion awareness to recreational and leisure activities, we should launch the major 
strategies according to perception of constraint with different importance.
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15.4.2  Factor Analysis to the Items of the Constraint

Constraint items (Six Psychological items, Five Time item, Three Accessibility 
items, Five Partner items, and Four facility and Safety items) have been described 
by factor analysis with SPSS12.0. In order to improve the results of factor 
analysis, some constraint factors were given up because of the loading value 
less than 0.5 and Common Factor Variance is less than 0.4. Finally there are 23 
items which can be analyzed by factor analysis. Principal Component Method 
and Varimax Rotation were used on the extraction of factors rotation so that 
the common factors can be more satisfactorily explained. According to Eigen-
value > 1, extracted five common factors “Psychological factor”, “Time factor”, 
“Accessibility factor”, “Partner factor”, “facility & Safety factor” (Table 15.2).

15.4.3  Test on Differences on the Perception of Constraint 
Between Chinese and Korean University Students

This study used t test to analyze the differences on the perception of constraint 
between Chinese and Korean university students (Table 15.3).

To these perception of constraint factors: Psychological factor (Chinese 
students: 4.64, Korean students: 3.96, p = 0.000), Time factor (Chinese students: 
4.65, Korean students: 3.90, p = 0.000), Accessibility factor (Chinese students: 
3.20, Korean students: 2.68, p = 0.041), partner factor Chinese students: 3.73, 

Table 15.1  Ranking of importance on perception of constraint

Perception of  
constraint

Mean Std. 
deviation

Perception of  
constraint

Mean Std. 
deviation

No physical strength  
or capability

5.00 1.049 No money 4.62 1.112

Not feeling fit enough 4.95 1.071 Expensive fee 4.53 1.294
Not interested 4.94 1.114 Cost of equipment 4.52 1.245
Not confident 4.91 1.036 No one teach me 4.49 1.279
Health-related  

problem
4.83 1.036 No one to participate  

with
4.39 1.437

Did not enjoy before 4.73 1.166 Don’t know where to 
participate

4.39 1.457

Busy life 4.73 1.116 Friends don t have  
time

4.21 1.516

Work/study to do 4.71 1.272 Not necessary skills 4.08 1.329
No time 4.71 1.125 Inadequate facilities 3.97 1.365
Social commitment 4.68 1.180 Inconvenient facilities 3.96 1.320
Family commitment 4.66 1.121 Afraid of getting hurt 3.93 1.241

Safety 3.90 1.575
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Table 15.2  Results of factor analysis of the items of the constraint dime

Factors and items Factor loading Communality Eigen-
value

Variance 
explained 
(%)

Reliability 
coefficient

Factor 1: Psychological 7.736 22.1 0.929
No physical  

strength or  
capability

No physical  
strength or  
capability

No physical  
strength or  
capability

Not feeling fit  
enough

Not feeling fit  
enough

Not feeling fit  
enough

Not interested Not interested Not interested
Not confident Not confident Not confident
Health-related  

problem
Health-related  

problem
Health-related  

problem
Did not enjoy  

before
Did not enjoy  

before
Did not enjoy  

before
Factor 2: Time 2.075 18.0 0.851
Busy life Busy life Busy life
Work/study to do Work/study to do Work/study to do
No time No time No time
Social  

commitment
Social  

commitment
Social  

commitment
Family  

commitment
Family  

commitment
Family  

commitment
Factor 3: Accessibility 1.684 16.0 0.880
No money No money No money
Expensive fee Expensive fee Expensive fee
Cost of equipment Cost of equipment Cost of equipment
Factor 4: Partner
No one teach me No one teach me No one teach me
No one to  

participate with
No one to  

participate with
No one to  

participate with
Don’t know  

where to  
participate

Do no’t know  
where to  
participate

Don’t know  
where to  
participate

Friends do not  
have time

Friends do nt  
have time

Friends do no t  
have time

Not necessary  
skills

Not necessary  
skills

Not necessary  
skills

Factor 5: Facility and Safety 1.013 9.8 0.798
Inadequate  

facilities
Inadequate  

facilities
Inadequate  

facilities
Inconvenient  

facilities
Inconvenient  

facilities
Inconvenient  

facilities
Afraid of getting  

hurt
Afraid of getting  

hurt
Afraid of getting  

hurt
Safety Safety Safety
Total variance explained
Total scale reliability
KMO  = 0.873, Barttlet’s test of Sphericity = 2543.590, df  = 153, Sig  = 0.000
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Korean students: 4.14, p = 0.027), facility and safety factor (Chinese students: 
4.49, Korean students: 3.77, p = 0.030). Chinese students’ perception of con-
straint is higher than Korean students’. It means that Chinese students have 
higher perception of constraint to recreational and leisure activities’ participation.

15.5  Discussion

It can be considered that the recreational and leisure are often ignored in the lives of 
the university students due to the heavy study. Especially, foreign students are likely 
to have little recreational and leisure and do not use the same criteria as local stu-
dents in evaluating their leisure involvement. The present study was an exploratory 
one aiming to examine the relationships between university students’ perception of 
constraints and nationalities.

In Today’s society every country attaches great importance to the development 
of recreational and leisure tourism and local residents’ participation to recreational 
and leisure activities. There are many previous studies for the constraints of recre-
ational and leisure activities [8, 17]. However, very few documents on the reaction 
and participation from the foreign students to local recreational and leisure activi-
ties, as well as the constraints involved in the analysis and research. However, 
the foreign students is a very important component in the local tourism industry, 
they play a very important role in developing local tourism. Their participation, 
their satisfaction may be a direct impact on local tourism and leisure industry to 
a higher level of development. In particular the number of Chinese students in 
Korea and their current situation, it is significant meaningful to have a research on 
Chinese students to participate in local recreational and leisure activities as well 
as their perceived constraints. So far, there is no such study which has been done. 
I preliminarily researched Chinese students in Korea and local university students 
to participate in recreational and leisure activities as well as the constraints in this 
study. The results showed that Chinese students in Korea and the local university 
students are different in the five factors of leisure constraints. Especially the most 
significant differences are the time factor, followed by the psychological factor, 
followed by the partner factor, followed by the facility & safety factor, and the last 
one is accessibility factor. Therefore, the local tourism-related sectors will focus 

Table 15.3  Results of T-test for the perception of constraint factors by chinese university stu-

dents and local korean university students

Category Psychological Time Accessibility Partner
Facility and 
Safety

Chinese 4.64 4.65 3.20 3.73 4.49
Korean 3.96 3.90 2.68 4.14 3.77
T–value 5.859 6.015 5.490 4.130 4.869
P value 0.000** 0.000** 0.041* 0.027* 0.030*

PS: *P < 0.05
**P < 0.01
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on the five constraints factors to develop local recreational and leisure industry, so 
that foreign students in Korea, especially Chinese students will be easier to take 
part in recreational and leisure activities.

Besides, both foreign students and local university students reported a wide 
range of constraints that either limited or blocked their participation in recrea-
tional and leisure activities. It should be noted that university students’ con-
straints to recreational and leisure activities are a function of cultural and social 
interpretations of nationalities differences. Most of the research on recreational 
and leisure constraints for individuals does not argue that foreign students have 
no leisure, but that they have less leisure, or face more constraints, than do local 
students’ counterparts. It is well known that foreign students are constrained to 
certain leisure participation. Equal opportunity in recreational and leisure is nec-
essary to empower foreign university students in recreational and leisure partici-
pation [18].

Finally, I hope this paper will give some considerations to the tourism-related 
organizations for reducing recreational and leisure participating constraints of 
foreign students. Regarding the positive association between engagement in 
extracurricular activities and academic involvement, one possible explanation 
may be that students’ engagement in extracurricular activities and academic 
involvement are reciprocally influenced by each other [14, 19]. At the same 
time, taking courses may lead students to strengthen their interests in certain 
activities. Since the students are able to use the knowledge and skills they have 
gained in class when they return to their out-of-class activities, they may reap an 
immediate reward for their learning. This reciprocal relationship, therefore, may 
encourage students to maintain their levels of motivation to learn in courses, as 
well as encouraging them to engage in out-of-class activities. The language is 
possible a constraint as well for participation to leisure and recreational activi-
ties. Help the foreign students with Korean language to make their life and 
social relational activities easier.

Future research needs to be undertaken to examine how university students’ 
perception of constraints are formed. The findings of this research suggest several 
directions for further investigations of university students’ recreational and leisure 
participation. It implies that the nature of the recreational activity appears to play 
a vital role in determining the extent to which perceived constraints are effective. 
Finally, for research to progress, it will be necessary to utilize qualitative methods 
that facilitate an in-depth understanding of their constraints to recreational and lei-
sure participation. Furthermore, because of this paper is a preliminary research for 
recreational and leisure activities participation between foreign university students 
and local university students as well as their different perceptions to the constraint 
of participation, so in the future, it should study more about:

The differences in recreational and leisure participation between foreign stu-
dents and local students based on difference gender and age.

The differences in recreational and leisure participation among foreign students 
based on difference pocket money and length stay in local place.

The correlation between leisure participation and intrapersonal constraints.
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Abstract At present, informal financing channel has been a hot topic discussed in 
the researches on small and medium enterprises (SMEs). As the informal finance 
owns advantages in the collection of soft information, most of its researches use 
the information as the complete prerequisite of the assumption. This paper extends 
this assumed condition, holding that informal credit financing is conducted under 
the condition of the information asymmetry. It is concluded that informal finance 
has advantages on the interest rate during the information selection and also on the 
mechanism of solving moral hazard problems.

Keywords  Small  and  medium  enterprises  •  Informal  finance  •  Financing  • 
Gaming  •  Incomplete information

16.1  Introduction

Many researches indicate that informal finance is becoming the primary source 
of small and medium enterprises (SMEs) financing. In the financing of small 
enterprises, the informal finance plays an alternative role for formal finance 
to some extent [1]. Informal finance makes a difference to the development 
of SMEs in Wenzhou and was also  widespread. When the financing needs of 
SMEs was below two millions of RMB, it was difficult for them to obtain sup-
ports of bank loans, needing to seek other financing channels [2]. There were 
needs on the private capitals in Pearl River Delta and Yangtze River delta 
transferring to China’s inlands which severely lack capitals [3]. Main bod-
ies needing finance changed greatly, not only producing different scales of 
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needs on credit funds, but also bringing financial service needs at various  
levels. 73 % of the SMEs financing comes from informal financial channels.

We need to first make explanations and regulations on informal finance: The 
smaller financing needs no mortgage generally; the interest rate can be higher than 
the formal finance but with various forms such as private free debit, foundation, 
private banks, pawn shops. There were no fixed rates but the rates often floated 
greatly, and the contract was not relied on the protection of national laws but with 
its own restraint mechanism [4]. Executing the contract was mandatory and rigor-
ous [5], and then the default rate was not high. This paper argues that any debit 
and credit contracts, with their own restraint mechanisms and out of the protection 
of national laws with the exception of formal finance, belong to the area of the 
informal finance researches.

16.2  Analysis on the Advantages of the Interest Rate  
of the Informal Finance

This paper does not intend to deeply analyze the reasons why the informal finance 
came up, but to analyze the impacts of its micro-operation mechanism on the mar-
ket equilibrium based on its existence and certain development.

16.2.1  The Assumption on the Clearing of Credit Market

This paper argues that the whole credit market is balanced, namely D = S;  
a balanced interest rate “r” (r = m1r1 + m2r2/m1 + m2, a weighted average of two 
markets’ rates) will be obtained if D = S, and then SMEs can attain financial loans 
at the informal credit markets and ultimately achieve a balance of the whole credit 
market (i.e. D = S).

Relevant assumptions on informal financial credit markets:

1. The assumption on interest rates: This paper assumes that the interest rate of 
informal financial market is higher than that at formal market which is in line 
with the real market. As the interest rate is less than or equal to informal market, 
the funds supply stock of informal finance will shift to informal market, which 
will disappear. A floating rate is applied in informal finance, and the floating 
rights are in the hands of consignor.

2. The abstraction on the quality of agents: The research on informal financial 
credits needs a standard to measure different types of agents, but the traditional 
theory of credit rationing only abstracts the agents to be two types (i.e., high 
risk and low risk). This paper thinks that the types of informal financial market 
agents (borrowers) are highly complex with many immature market main bod-
ies and opportunistic behaviors, and hence such a classification is too simple. 
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This paper abstracts the standards able to measure different types of agents. 
Namely “quality” is expressed by “q”, q = f(R, θ), in which R means that 
agents obtain loans for investment or other incomes after other applications, 
θ is the variable of the project investment risk and q is a continuous function 
of R and θ (R ≥ 0, θ ≥ 0). Thus, the q with the smaller risk θ and greater R is 
thought to be a high-quality agent, while the q with greater θ and smaller R 
is low-quality. In this paper, the agent factor is abandoned to set q, and thus 
agents’ opportunistic behaviors at informal financial markets are common. If 
there is no effective restraint mechanism, the agents’ creditworthiness is only 
subjective and difficult to be measured, needless to be measured.

3. The distinctions between different types of information: The informal  
financial sectors have greater advantages than formal financial sectors on the 
collection of SMEs “soft information” due to its popularity and geography fac-
tors (Yifu 2005). This has reached a consensus in current related documents, 
and information is used as the complete assumed condition to research the 
balance problems of the whole credit market. We believe that the transaction 
scope of informal finance goes beyond certain geographical or interpersonal 
relation when it develops to a period, and inevitably causes information asym-
metry in the process of non-mechanism shifting to mechanism. Thus, this 
paper, taking the information asymmetry of informal financial market as the 
assumption prerequisite, maintains that the information asymmetry of informal 
financial market has advantages on mechanisms, such as flexible guarantee 
mechanism and cooperation mechanism. However, though these mechanisms 
are flexible, their regional differences are highly large, and also their floating 
interest rate is a mechanism commonly existing, which are the main reflections 
of the advantages of the information asymmetry of informal financial market 
on mechanisms.

16.2.2  Informal Financial Trading in this Paper is Divided 
into Two Types: Under the Conditions of Complete 
and Incomplete Information

1. Complete information: It is in line with reality when the trading is completed 
under the condition of complete information. For example, personal loans 
are often fully completed under the condition of complete information, and 
are possible to be impacted by interpersonal and regional factors; due to the 
geographical advantages of the debit and credit sides, the credit side is easy 
to collect the “soft information” of the debit side, making information reach 
complete status. Thus, this paper will not deeply analyze this issue.

2. Incomplete information: Under the condition of information asymmetry, the 
floating interest rate plays a role in the selection of different-quality agents, 
hence designing different contracts (r, q). “r” means the level of interest 
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rate, and q is the “quality” of an agent. Here, four agents q1, q2, q3, q4 are 
abstracted; q1 is high θ and low R; q2 is low θ and low R; q3 is high θ and high 
R; and q4 is low θ and high R. The distribution probability of q1, q2, q3, q4 can 
be expressed as P (q1) = P (q2) = P (q3) = P (q4) = 0.25 (Fig. 16.1).

After the success of work, ER is the expected income, r is the level of interest 
rate, R and r is in the negative correlation, U = U (R, r);

In the graph of EU = U (ER, r), the solid line is the utility curve of agent, 
dashed line indicates the expected utility line,

Because consignors will raise interest rates as much as possible to achieve their 
own profit maximization. Then, under the condition of asymmetric information, high 
interest rates will make q1 and q2 out of the market, which is shown as r* in the 
graph, while q3, and q4 are still left. That is to say, through a rising of interest rate, 
different agents can be screened from R. But high interest rates does not make the 
consignors maximize profits (D = S), only offering different contracts for different-
quality agents, at this moment the consignors will be screened again (Fig. 16.2).

Under the condition of market clearing, interest rate is raised at second time. 
Due to the raising of the level of interest rate, high-risk agent will exit the market, 

(16.1)Uq4 > Uq3 > Uq2 > Uq1

(16.2)EUq4 > EUq3 > EUq2 > EUq1

Fig. 16.1  R and ER is differentiated here; R is the income after successful investment

Fig. 16.2  R and ER is differentiated here; R is the income after successful investment
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thus achieving differentiation to different-quality agents. Under the condition of 
market clearing, different-quality agent will obtain different contracts to achieve a 
balanced agreement (r1, q1), (r2, q2), (r3, q3), (r4, q4).

It should be noted that the model mainly describes the roles of floating interest 
rates in the selection of different types of agents, while real consignor will trade 
with q4 with a higher interest rate r, and thus trades with q3, q2, q1 by constantly 
lowering r, and ultimately achieving market clearing condition. Although the 
model is different from that of the real world, it is an objective fact that the interest 
rate plays a role in screening information. Thus, the model is logical, and informal 
finance has greater advantages than formal finance.

16.3  Analysis on the Advantages of the Informal Finance  
on the Prevention of Moral Hazard

After informal finance completes the selection of agents by using floating rate, the 
clearing of the financial market is realized (D = S), producing a market equilibrium 
interest rate r* = m1r1 + m2r2/m1 + m2 (r1 < r2) (“m” means the scale of financ-
ing, “r2” means the level of interest rate of informal financial market), which is the 
weighted average of the interest rate levels of the four agents (i.e. r2 = mq1rq1 + mq
2rq2 + mq3rq3 + mq4rq4/mq1 + mq2 + mq3 + mq4 (mq1 + mq2 + mq3 + mq4 = m2, 
rq1 < rq2 < rq3 < rq4). The equilibrium interest achieved at financial markets does 
not mean that every borrower can obtain loans at the equilibrium interest rate but 
with interest rate differential which is caused by two types of markets. However, the 
segmentations of the two types of markets are only short-term. Due to the presence 
of r1 < r2, m2 will be expanded (here it is necessary to explain that m1 + m2 is not 
a constant), but m1 will not necessarily reduce (m1 means that part of the funds at 
formal financial market shifts to the informal financial market). When m1 is invari-
ant, m2 will increase, suggesting that new capital flows to m2, and m1 will relatively 
reduce. Thus, informal financial market has a trend towards expansion.

Though the floating rate achieves the selection of agents, it only solves the asym-
metric information in advance, and then financial transactions are truly completed 
only when agent returns the principal and pay the interests. This paper abstracts away 
the agent’s reputation factor, thinks that all the agents’ reputations are not different 
after signing contracts (i.e., there are differences between no q1, q2, q3, q4, which are 
defined as H here). Agent will adopt reasonable default behaviors, but whether they 
perform contracts depends on the validness of consignor’s restraint mechanism.

1. Assume there is a borrower (agent) H: H will take opportunistic behaviors 
(i.e., whether he performs contracts depends on the restraint mechanism or the 
loss caused by the default of H by the restraint mechanism under the given 
restraint environment). 

2. There are two lenders (consignors) F1 (formal finance) and F2 (informal 
finance) sign C1 and C2 contracts respectively with H.
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3. F1 and F2 will not take default behaviors, that is to say, F1 and F2 will not 
take any punitive action. Gaming analysis is conducted: H has two options 
(performance or default). H will get an income “R” after a project invest-
ment, and will pay the principal “m” and the interest “r” when performing the 
contract.

4. F1: If selecting performance, H will pay the principal “m” and the interest “r”, so 
H will obtain indirect income “V” which is consignor’s subjective evaluation on 
the credibility of agent, which is manifested as the easiness of next transaction. 
Due to the opportunistic behaviors, H will ignore this part of income. Therefore, 
H’s income will be R-m-r + V if he selects performance. And F1 will not take 
punitive actions if  H performs the contract, then F1’s income is m + r.

If selecting the default, H will not have to return the principal “m” and interest 
“r”, but will lose “V”. F1 has two options: punishment and non-punishment. H’s 
income is R-V and F1’s income is -m-r if F1 selects nonpunishment; H’s income 
will be R-V-F and F1’s income is f-m-r-C if F1 selects punishment, in which F 
means H’s loss caused by the F1’s punishment and f means F1′s income (f ≠ F) 
gained from the punishment on H. Also, F1’s income “f” is often less than H’s 
loss “F” caused by the punishment when H selects default (Tables 16.1, 16.2).

F′ means the loss of F2’s action caused to H, f’ is the income after F2’s action, 
C′ is the action cost of F2. The probability of F1’s punishment is P1 if H selects 
default, while its punishment probability is (1−P1); F2’s probability is P2; H will 
expect the default costs to F1 and F2.

The values of  β1 ~ β2 depend on the values of P1F and P2 F, while the values 
of P1F and P2 F depend on f-m-r-C ~ f′-m-r-C′, mainly depending on the values 

(16.3)β1 = P1 (R − V − F) + (1 − P1) (R − V ) = R − V − P1 F

(16.4)β2 = P2

(

R − V − F
′
)

+ (1 − P2) (R − V ) = R − V − P2 F
′

Table 16.1  C indicates  F1’s action cost, which can be expressed as the following through the 
game model

F1 Non-punishment Punishment

Performance (R-m-r + V, m + r) (*, *)
Default (R-V, -m-r) (R-V-F, f-m-r-C)

Table 16.2  H and  F2 will conduct the same game model shown in the following

F2 Non-punishment Punishment

Performance (R-m-r + V, m + r) (*, *)
Default (R-V, -m-r) (R-V-F′, f′-m-r-C)
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of C and C’. The ways of informal finance and formal finance to take punitive 
actions are different. The informal financial contracts are generally not bound to 
laws, and formulate severe punishment mechanisms to the performance of debit 
and credit contracts with the enforcement that may not be legitimate. Moreover, 
especially unusual means or even the illegal means becomes the mandatory ways 
for the contract performance (Zhang Qinggeng 2006). Thus, the punishment cost 
“C” of informal finance will be higher, and its illegalness will undertake higher 
risks. Meanwhile, the cost of formal finance will also be very high because of its 
agency cost and information cost [6] as well as illegal means and various prin-
cipal-agent relationships. This paper takes the extreme value C = C′ to launch 
P1 = P2, and then only one factor F and F′ to impact β1 ~ β2. F is H′s loss after 
action. The losses caused by illegal and severe means are often higher than legal 
means. The paper maintains that F′ > F can launch β1 < β2. If P1 and P2 are 
changed into E (P1) and E (P2) (i.e. the expected probability of H on F1 and 
F2), and the F′ > F holds, then E (P1) < E (P2) can come up. Thus, illegal means 
can make agents subjectively think a greater possibility of informal finance to 
take actions. If the values of β1 ~ β2 depend on E (P1) F and E (P2) F′, then 
β1 < β2 is launched.

Proposition 1: If β1 < β2, facing up to informal financial sectors and formal 
financial sectors, the expected cost of agent  H on defaults in informal financial 
sectors will be greater than that at formal financial sectors.

Proposition 2: Opportunism commonly exists; if agent tends to break the con-
tract, H will choose default on F1 but not on F2, forming repayment ration.

Proposition 3: After repeated games,  H is easy to establish long-term rela-
tionship with H2, which can be also called “relationship lending” balanced as 
(Rm-r + V, m + r), but difficult to make long-term cooperation with F1.

16.4  Summary

This model assumes that agents have contracts in both markets.  H is a theoreti-
cal abstraction as well, which can be understood as the rational reflections of 
agents (SMEs) to incentives under two types of financing environments. Adverse 
selection and moral hazard often occur in combination. Only the preinformation 
asymmetry and post-information asymmetry can be effectively resolved, able to 
make financial transactions actually completed. The selection advantages of infor-
mal finance in advance and its later restraint advantages mutually are the integral 
premise but not independent. Lin Yifu’s complete information assumption on 
informal finance is reasonable from a macroscopic view, because the advantages 
of informal finance on mechanism make the information cost lower and its limit 
0 can be adopted macroscopically, which can be only explained based on a micro-
foundation. Only introducing a model to the common but ignored informal finance 
at financial market and conducting in-depth analysis on its micro foundations,  
reasonable reform programs can be sought from a macroscopic view.
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Abstract The single investment of the government has always been the main limitation 
of the urban infrastructure. Broadening the financing channels and doing investment 
in the market are the effective ways to encourage operation of the urban infrastruc-
ture. In this chapter, the author first analyzes the problems lying in the infrastructure 
construction and urbanization. Solutions will also be provided and discussed. Finally,  
preliminary study of the policies and measures of urban infrastructure is presented.

Keywords  Urban infrastructure  •  Construction issues  •  Thinking strategies

17.1  Introduction

The number of infrastructure of urbanization and its quality are two important 
components to measure the quality of urbanization [1]. Urban infrastructure is 
made up of electric power, water supply, drainage, transportation, roads, post and 
telecommunications, communications, environmental protection, disaster pre-
vention, gas supply, heating, and other related engineering facilities [2]. It also 
includes technology services, culture and education, health and sanitation, busi-
ness logistics, information, and other nonengineering facilities.

17.2  Problem Analysis

The investment and financing system in the modern urban infrastructure still 
reserves strong management mode of the planned economy. As a result, there exist 
a lot of problems in operation.
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17.2.1  Lack of Government Investment

Nowadays, the sources of funding of the urban infrastructure are mainly from 
various kinds of taxes. Although there are many kinds of charges, they still cannot 
satisfy the funding needs from urban infrastructure. In recent years, urban infra-
structure allows local governments to take loans from banks, which eases part of 
the pressure from shortage of funds in urban infrastructure. However, the loans 
from commercial banks are mostly short-term, compared with the long-term urban 
infrastructure that uses large amount of funds. The conflict between these short-
term loans and long-term needs make the cost of loaning very high and the repay-
ment pressure increase. The funds central government puts in local government in 
urban infrastructure are not enough. With limited funds to implement urban infra-
structure, the local governments appear to be inadequate.

17.2.2  Blur of Business Entities

The investment and management authority and responsibility in urban infrastructure are 
unclear and witch hunt. What’s worse, their business entities are absent. Governments 
and authorities are both investors and operators, which is lack of constraint mechanism.

17.2.3  Lack of Long-Term Planning

The operation of urban infrastructure usually adopts executive methods. The deter-
mination of projects depends on the amount of money available. As a result, it is 
lack of long-term planning and continuity of construction. This kind of short-term 
activities results in problems such as duplication, a waste of funds, and low quality. 
In this way, the class of urban infrastructure and the taste of construction will still 
linger in the low level. The irrational layout of small towns and counties as well 
as industrial parks will be lack of power to support industrialization, urbanization, 
and the development of information.

17.2.4  Extensive Management

Most of the projects of urban infrastructure have less direct economic benefits, 
but with better social benefits and macro efficiency. They are lack of clear owners 
to operate and manage. Due to the reasons that management is operated by many 
owners and that they take what they need, the state-owned assets are idled, wasted, 
and lost greatly. Besides, the management is lack of effective integration which 
results in not enough close convergence and researching guides of the infrastruc-
ture such as roads, transportations as well as garbage and sewage treatment in the 
early, middle, and later stage of the construction.
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17.2.5  Limited Bank Credit

Seen from the current situation of our country, we can conclude that although the  
liability scale of the financing platform in the local governments has reached a healthy 
level internationally, there exist problems like the platform scale growing too fast of 
some local government and the operation lacking of regulation. Taking these problems 
into consideration, our state requires proper management of the financing platform in 
local governments and processing the debts of some financing platform companies. 
CBRC has made it clear that commercial banks should complete the clear-up work of 
local financing platforms comprehensively. At the same time, it requires that any local 
financing platform projects should be stopped signing the contracts. In that case, the 
credit from banks to urban construction is limited to a great extent.

17.2.6  Poor Co-Ordination

There is not enough coordination between urban infrastructure and regional  
economic and social development; among various industries, regions, and depart-
ment in infrastructure; among the planning, construction and management in 
infrastructure; between urban infrastructure and lying industries; between urban 
construction and the use of urban land as well as between key infrastructure projects 
and supporting projects. They are lack of interrelatedness and coordination.

17.3  Proposed Scheme

17.3.1  Well-Developed Policies and Laws

The first action that should be taken is that we should make up related policies for 
finance so as to support urban infrastructure. This will provide policies basis for the 
development of urbanization. Second, the state should introduce some appropriate 
policies and measures for China Development Bank and Agricultural Development 
Bank to open up loans with targets. It can also set up some development financial 
institutions to especially satisfy the loan needs during the course of urbanization 
infrastructure. Third, the system of related laws and regulations of asset securitiza-
tion should be built up and improved as soon as possible. The perfection and regula-
tion of the system and building up some necessary financing institutions contribute 
to the government support and oversight mechanisms in asset securitization. Some 
related details should be researched intensively. We should also cultivate and regu-
late the environment of securitization of infrastructure assets, including credit envi-
ronment and the market environment. Fourth, financial input should be increased. 
We should focus the expenditure on infrastructure, utilities and public projects. We 
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should also play the function of leverage from the financial investment well by par-
tial investment, discounts, credit guarantee, and taxes relief to attract investment from 
the whole society. Finally, we can improve the financing and loaning capacity of the 
urban construction investment companies by increasing their cash flow, fostering the 
profitability of the infrastructure projects and decreasing the asset-liability ratio with 
reduction of asset allocation. We should also put aside some amount of funds that are  
borrowable to devote into debt restructuring.

17.3.2  Reasonably Divide the Layers

17.3.2.1  Reasonably Divide the Layers of Infrastructure Supply

According to the market-oriented situation, there are basically three categories. The 
first one belongs to the market type, that is, the investment can be recovered and gen-
erate accumulation of capitals projects. It should allocate the social resources through 
the market mechanism on basis of the standard planning and regulation management 
of the government. The second belongs to the semi-market type which can attract 
social investment with the help of public policies as well as products and services 
revolution. The third one belongs to the investment by the government, that is, pure 
public project or low charges project. Its construction funds are mainly collected 
from the taxes by the government and from the profits of some operational projects.

17.3.2.2  Scientifically Divide Responsibilities Among Governments  
in Infrastructure

According to the principle of responsibility symmetry, we should reasonably 
divide the responsibilities of the planning, constructing, operating, and managing 
of the infrastructure in cities and counties governments. Municipal governments 
should implement the great decisions that are made from the state, undertake the 
forecast of infrastructure needs, overall layout, long-term construction planning 
and implementation of major projects, and improve the integration and sharing of 
infrastructure resources. On the other hand, they should build up the interests and 
mechanism system to encourage the mutual cooperation among county govern-
ments, which supervises county governments to make infrastructure construction 
into the city’s master plan. As a result, competition system is arisen. Besides, they 
should effectively regulate the operators of the infrastructure. As for the strong 
natural monopoly, its services quality, product prices and public interest protection 
should be regulated. And for the infrastructure field of its substitutes, they should 
provide convenience for competition. For the county governments, they should 
first relate to their own situations to improve the infrastructure planning and prop-
erly organize the infrastructure and management in their own regions. Second, 
according to the principle of graded responsibilities, they should increase the input 
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of public infrastructure in their financial district on basis of the economic devel-
opment and enhanced financial strength. Third, they should assist the municipal 
governments to make major infrastructure across regions according to the planning 
and deployment of the municipal governments.

17.3.3  Solving the Problem of Stable Investment Channels

Financial institutions should identify the entry point and intensify support. On one 
hand, financial departments should take urban infrastructure into one of the key 
points of the credit policy and financial supports. The People’s Bank should put 
urban infrastructure supports into the schedule of financial works, fully playing 
their role of window guidance. Various kinds of monetary policy tools should also 
be adopted to guide commercial banks and rural credit cooperatives to invest more 
in infrastructure to small and medium cities. On the other hand, more improved 
financing channels should also be set up.

17.3.3.1  Select Financial Derivatives

Financial derivatives include protected advance refunded bonds. The establishment and 
changes of governmental policies, tax law changes, and the fluctuations on exchange 
rates may all lead to the adverse changes of the cash flow in infrastructure. This will 
lead to the decrease of economic values in infrastructure projects and bring losses to 
the bonds holders. A protected advance refunded bond can ensure the holders to return 
the bond and collect cash with the price set in advance when adverse events occur. In 
this way, the bond holder not only purchases the bond itself, but also purchases the put 
option. The second one is convertible bonds with call options. The holders of convert-
ible bonds enjoy the right of turning the bonds into stocks when some events occur in 
the future. When the infrastructure puts into operation and some special events happens 
out of people’s expectation, the issuers can clear the debts and request redemption. And 
the holders can turn the bonds into stocks for the sake of sharing more profits. In that 
case, the original debts can be turned into the company’s equity capital.

17.3.3.2  Reasonably Issue Municipal Bonds

Municipal bonds in western countries such as America, Japan, Britain, and France 
are highly developed and with very high credit rating derivatives. They have a long 
history of nearly a century. The post-war Japan regarded municipal bonds as a 
kind of strong financing tool to provide huge amount of capitals for infrastructure. 
In the 1920s, America has begun to issue municipal bonds to collect huge capitals 
for infrastructure. Municipal bonds are issued by local public bodies of cities and 
counties as well as small towns. Their purpose lies in collecting capital needed to 
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develop public facilities. Issuing municipal bonds does help to relieve the capital 
pressure from urban infrastructure, but there are many issues that should be paid 
attention to during the course. First, the government issues municipal bonds, aim-
ing at making up the deficit and broadening the public investment. As local bonds, 
municipal bonds should pay attention to the competition with other kinds of secu-
rities when they are contributing to solving the problems above. Second, the issuer 
should bear high credit rating. In China, the issuer must be the governmental 
organizations, especially those in relatively developed regions. Third, the scale of 
issuing municipal bonds is a serious economic issue. Generally speaking, it cannot 
exceed a certain percentage of the annual revenues of the local governments. And 
at the same time, it cannot be less than that percentage, either. If the quantity is 
too small, the bond liquidity will be influenced. If otherwise, the government can’t 
return the principal and pay the interests in the maturity, which reduces the cred-
ibility of the government and increases the available size of the local governments.

17.3.3.3  Accept Participation of Investment Trust

The achievement of investment and financing reform of infrastructure projects 
depend on the coordination of all entities that participate in. They should join hand 
in hand to design a good financing plan, risk control actions, and revenue shar-
ing program. During this process, financial intermediaries like the investment trusts 
can not only take advantage of their professional experience and capitals to only 
participate in the design of financial plans, but they can actively take part in ini-
tiating the project companies to become a sponsor in the urban infrastructure. As 
the investment and financing side, investment trusts accept trust funds from dis-
persed investors. And there are two main ways—loan trust and equity financing. 
Loan trust means that the trust companies accept investors’ trust by issuing inter-
est warrants to pool funds entrusted and achieve accounting rate management for 
collection use. By way of project loan financing, they can provide support for the 
infrastructure projects. Project companies make mortgage in name of the right of 
operation and machinery equipments. The project sponsors found a project com-
pany especially for the financing and operation of the projects. And the project 
companies collect external loans in the name of their companies instead of the 
name of the sponsors. They act as both the trustees and the lenders, making loans 
from companies for the sake of making profits from the projects. The second type 
is equity financing. The funds of infrastructure are raised by private placement to 
call on investment companies and industrial enterprises to provide equity support 
for the infrastructure and the involved enterprises. Besides, capital management 
and supervision should also be untaken. It can get together the idle funds in society 
to invest in the infrastructure that has great potential. At the same time, it provides 
value-added services for the enterprises devoted in infrastructure by way of equity 
transactions to gain higher investment incomes. With the help of the fund managers 
who undertake centralized operation and professional management, the fund share-
holders can be ensured to gain more benefits than their individual investment.
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Abstract Traditional management process summarization should be improved in 
adapting and instructing the diversified management for modern enterprises, and 
at present the Chinese enterprises also urgently need the new understanding for 
the management function. Starting from the cognition and practice of the manage-
ment, the innovation should be the core function of the management, and it should 
be embodied in the function of the management.

Keywords  Innovation  •  Function  •  Management  •  Process

18.1  Introduction

Four functions such as planning, organizing, leading, and controlling in the manage-
ment are the mainline in the management theory all along [1, 2]. Traditional man-
agement scholars thought that all managers in all departments and all classes in the 
enterprise would carry out these functions, and effective management is meant to 
complete these functions successfully [3, 4]. Robbins thought that “the actual man-
agement is not so simple like described management function, and there are not sim-
ple, limit-clear and pure starts and terminals of planning, organizing, leading and 
controlling in the real world”. We think the innovation runs through the process of 
the management, and it should be the core function of the management.

18.2  Understanding the Innovational Function

The innovational function of the management can be understood as that the 
change of exterior environment threatens the survival and running of the system to 
certain extent, and to avoid the system loss induced by the threat or its extension, 

Yun Zhang

Chapter 18
Study on the Innovational Function  
of the Management

Z. Zhong (ed.), Proceedings of the International Conference on Information  
Engineering and Applications (IEA) 2012, Lecture Notes in Electrical Engineering 220, 
DOI: 10.1007/978-1-4471-4844-9_18, © Springer-Verlag London 2013

Y. Zhang (*) 
Department of Industrial and Commercial Management,  
Nanjing Institute of Industry Technology, Nanjing 210046, China
e-mail: g.qun@163.com



128 Y. Zhang

the system develops the local or whole adjustment in the interior, or predict the 
opportunity which is helpful for the system development in the environment when 
the system observes or experiences the changes in the exterior world, and actively 
adjust the strategy and technology of the system to actively develop and utilize 
the opportunity to seek the development of the system. Because of the multiplicity 
and levity of the threat and opportunity, the innovation should not be institutional-
ized, and the system has not copy gifted entrepreneurs all along, but the innova-
tional entrepreneur emerges continually. With the development of productivity and 
the advancement of the technology, the innovational function of the management 
gradually possesses the natures of recognition and practice.

18.2.1  The Recognition of the Innovational Function

In the management function system, some scholars put forward the  hierarchy  
function structure, and the macro function includes planning, decision mak-
ing, evaluating, predicting, and other defensive functions, and the basic function 
includes planning, organizing, controlling, leading, commanding, harmonizing, and 
encouraging for general management problems, and the micro function includes 
many subfunctions such as investigating, researching, analyzing, processing, pre-
paring, propagandizing, training, ordering, appointing and removing, inducting, 
consulting, deploying, implementing, censoring, checking,  summarizing, and 
rewarding and publishing, which is used to prefect and supply the basic function 
and the macro function. In above three layers including 28 functions, the innova-
tion is not listed. We think that the innovation exists in every function, and espe-
cially for the macro function and the basic function, the innovation will decide the 
result and efficiency of the management to the largest extent.

18.2.2  The Practice of the Innovational Function

Many successful enterprises generally adopt the mode of encouragement man-
agement, and form the innovation culture of the enterprise. Toyota Motor Corp 
alleged that their employees would propose 200 million new ideas every year, 
and each employee would put forward 35 advices averagely, and 85 % of these 
advices would be adopted by the company. In the daily management of Microsoft 
Corporation, the work time could be changed flexibly. Program design is a sort of 
research work with innovations and highly centralized energies, so the research-
ers and designers need comfortable feelings to complete their works consciously. 
Someone may select working in the night, and be on duty at 22 o’clock and off 
duty at 6 o’clock in the next day. To keep intensive and comfortable work atmos-
phere, the company divides employees into many group with 5–15 persons to 
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engage in the research and development of the project. Designers all work for a 
long time, and they input program to the computer ceaselessly all day and print 
paper pile, and the work rhythm is so quick to make people crazy. Employees con-
sciously delay the work time, and no one wants to be the person who first leaves 
the office. The work atmosphere forms loose and devoted work principles, and 
makes the work efficiency of Microsoft Corporation extraordinarily high. The 
innovational representation of the  successful enterprise is the exertion and embodi-
ment of the innovation of the whole enterprise, and the support and perfection of 
the innovational function is the activator to enhance the competitive force and effi-
ciency of the enterprise.

18.3  The Innovational Function is the Core Function  
of the Management

18.3.1  Necessary Innovational Function

In the management process, maintaining the order is not enough, and once the 
management system is closed, the system can but spontaneously go to disorder. As 
viewed from the entropy theory and the dissipative structure theory, the negative 
and isolated maintenance is entropy production, and the essential of innovation 
and reform is negative entropy which is the necessary condition for the system 
evolvement. Without the innovation but the maintenance, the entropy production 
in the system can not maintain the order state, and without the maintenance but the 
innovation, the system will be in the nonbalanced state for ever. Only the manage-
ment with the optimized combination of maintenance and innovation is the excel-
lent management. Peter Drueker thought that “the deficiency of innovation is the 
biggest single reason for the ruin of existing organization”. In the future, the inno-
vation of the organization and society is same important with the innovation of the 
technology. Only if the maintenance matches with the innovation and the speed 
and quality of the innovation is good enough, the enterprise or any human system 
in the competition could survive and develop healthily.

18.3.2  Innovational Function Represents its Values in Other 
Functional Activities

Various management functions have their own special representation form. The 
function of planning is embodied by confirming objective, establishing strategy, 
and developing the layout, project or plan of the sub-plans. The function of organ-
izing is embodied by the organization structure design and personnel distribution. 
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The function of leading is embodied by the leaders’ instructing and encourage-
ment, and solving conflicts. The function of controlling is embodied by monitor-
ing the activity process to ensure the information feedback and measure correction 
completed by the plan. If the environment does not change and renovate, the 
plan will be invariable, and all organizations will sustain good structure design, 
and the decision making project will be confirmed because of the exact predic-
tion of the result. However, the environment always changes, managers should 
deal with challenges at any moment, and in each stage and every function of the 
management activity, they should innovate everywhere at every turn and at any 
time. The innovational function happens not only in the term of strategic layout 
decision making, but in the daily management, so it has not special representation 
form, and it represents its survival and values in all activities of other  management 
functions. In the continually changing environment, the objective, content, form 
and activity factors of the system activity must continually change and adjust 
it, or else, the interior factors of the management system will be impacted even 
eliminated. Therefore, the innovation will be picked out from four functions of the 
management, and be the core function of the management.

18.4  Innovational Contents in the Management Process

18.4.1  The Innovation in the Planning Function

Some most important strategies in the organization always occur when you 
least expect them to, which cannot be known by the senior managers before. To 
fully utilize these strategies, we usually need to identify them and expand their  
influences. For example, some new purposes found by some salesman occasion-
ally could be turned into the new major operation of the corporation. Planners 
always look for modes in the failed experiment, seemly random activity or disor-
der learning, and they usually could find the new methods to solve the problem or 
consider the problem, for example, finding the new market which does not get in, 
or understanding the characteristics of the corresponding new product, and so on.

18.4.2  The Innovation in the Organizational Function

Because of increasing competition, the requirement of the enterprise to the  innovation 
is higher and higher, and many enterprises are implementing reforming actively and 
flow construction, and trying to be learning-type organizations. Modern management 
theories thought that the organization innovation was the composing of the “techni-
cal” advancement and the investment of the management system and structure in the 
production, distribution and sale was the composing of the total capitals.
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18.4.3  The Innovation in the Leading Function

The result of leading is to induce the reform, usually the drastic reform, and form 
very active reforming potential, which requires that leaders must accept  continual 
challenges and innovations, and make the enterprise be in the advantaged 
 competitive status through active reform.

18.4.4  The Innovation in the Control Function

Joseph Alois Schumpeter emphasized that “the innovation of the enterprise is the 
drive of the economic development”. The intention of the management control is 
to test whether the system is running normally and developing according to the 
strategic objective. The innovation in the management control function is also 
embodied in the project management of the total lifecycle and total system and in 
the total system and total process quality management and control.

The innovation is not listed as a sort of management function, and it is related 
to the industrial development level in the initial development stage of the man-
agement theory. With the quick development, levity, and uncertain of the scientific 
technology, every manager will encounter new situation and new problems every 
day. The conformism can not deal with new challenges, and without the innova-
tion, the enterprise can not sustain the operation and acquire ideal management 
performance. The drastic competition and challenges of the globalization com-
pel managers to make the innovation in the management process as a sort of core 
function. In Guntern’s book, he pointed out that “the proper combination of suffi-
cient innovation speed and quality is the first key factor to acquire the success”. In 
the further research, we should mainly emphasize the content embodiment of the 
innovational function and how to embody these contents.
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Abstract Low-income housing system in China, provides three forms to Raise 
funds to building affordable housing and low-cost housing, such as tax rebates and 
general transfer payments, Special transfer payment, in order to achieve the basic 
housing needs of low-income groups and to achieve social Fair in the domain a of 
real estate.

Keywords  Low-income housing system  •  Transfer payment  •  Safeguard people’s  
livelihood  •  Social justice

19.1  Introduction

The low-income housing system means a series of system giving prior-
ity to the transfer payment system, and the concrete systems that includes the  
government provides the basic living houses for those low-income families [1, 2], 
and provides the low-rent house for those low-income families by the power from 
the country, the local government, and the society, and provides the economically 
affordable house for low-income families, and provides the price-limit house and the 
commodity house for the middle and high-income families [3, 4]. The main target of 
the transfer payment system is the equalization of public services, and the equaliza-
tion of the real estate means the fair sharing of the special public commodity, i.e., 
the real estate, which could also help the harmonious development of the real estate 
economy. Since 2005, the housing policy of China had begun transforming from the 
market housing to the low-income housing, to solve the housing difficulty of low-
income families [5]. In the August of 2007, indicated that the low-income housing 
policy of China went to be perfected.
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19.2  The Current Transfer Payment Policy of China

The finance transfer payment system is based on the tax distribution system of 
1994, and it is composed by three parts, i.e., the tax rebates, the general transfer 
payment, and the special transfer payment, and it is the transfer payment system 
with Chinese characteristics giving priority to the transfer payment from the cen-
tral government to the local governments.

Tax Rebates. Tax rebates is the main form of the finance transfer payment of 
China, and it is the important source of the local finance incomes, so whether the 
tax rebates is designed reasonably or not determines the reasonability of the whole 
system. But the tax rebates is still distributed based on the base to maintain the 
local vested interests, and it embodies the policy that inclines to those regions with 
strong income ability, and it maintains the vested interests of rich regions, and 
runs counter to the intention reducing the gap among regions. In addition, the tax 
rebates belong to the central finance income on paper, but the local finance could 
determine these capitals finally.

General Transfer Payment. The general transfer payment is the subsidy payout 
which is arranged by the central finance for local finances to compensate the financial 
gap of those regions with weak financial strengths. The general transfer payment is 
the important measure to reduce the financial gap among regions, and it is the main 
part of the finance transfer payment, and mainly includes many forms such as the 
common transfer payment, the adjusted wage transfer payment, the national region 
transfer payment, the rural taxation expenses reform transfer payment, and the year-
end balance finance subsidy.

Special Transfer Payment. The special transfer payment is the subsidy capitals 
established by the central financé to realize special macropolicies and develop strategic 
targets, and it is mainly used in various public service domains about the people’s live-
lihood. And local finances should use the capitals according to the regulated purpose.

19.3  The Transfer Payment of the Government Financial 
Capitals

Financial capital is one of the main capital sources of the low-income housing 
construction. In past local financial budget, the low-income housing construction 
capitals have not been arranged, and at present, the space to pay the low-income 
housing capitals in the local financial budget which is originally intense is very 
limited. For the west regions with difficult financial income, the central govern-
ment could support the local governments by the forms such as the budgetary 
investment subsidy and the special subsidy capitals of financial low-rent housing. 
In addition, the property tax can be collected in the whole country, and part of the 
taxation could be used for the construction capitals of the low-income housing, 
which is deserved to be explored.
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19.4  The Transfer Payment of the Added Incomes  
of Housing Fund

According to the “Temporal Methods of the National Social Security Fund 
Investment Management” of the Ministry of Finance and the Ministry of Labor 
and Social Security, all net incomes of the social security fund should be brought 
into the social security fund which should be distributed and invested according to 
relative regulations of China. The “Methods” regulated that the housing fund was 
the “long-term housing savings fund”, so the housing fund is the guarantee capi-
tals which are specially used for solving the employees’ housing problem, with 
the characteristics such as the specificity, the mutual assistance, and the security. 
These characteristics of the housing fund also belong to the content of social securi-
ties. The housing fund system should realize the mutual benefit, the mutual assis-
tance, and the mutual association among subscribers, i.e., the added income of the 
housing fund except for the loan risk reserve and the relative management charges 
is used for the construction of low-rent houses. Since 1998, the construction capi-
tals from the added income of the housing fund have achieved about 10 billions 
Yuan, which is one form of the mutual assistance, and it could not only effectively 
solve the problem of difficult housing of low-income families, and accord with 
the essential attributes of the housing fund such as the mutual assistance and the  
security, but also embody the intention that China pushed the housing fund system, 
and promote the health development of the housing fund system.

The added income of the housing fund means the difference between the  
operation income and the operation payout of the housing fund. The operation income 
includes (1) the interest income of the personal housing loans of the housing fund, (2) 
the income of the bank credit, and (3) the interest income of purchasing the national 
debts. The operation payout mainly includes (1) the agent fees of banks, (2) the deposit 
interest of the employees’ personal housing fund, and (3) other relative management 
charges. That is to say, the added income of the housing fund is composed of  the 
deposit interest and the interest difference between loans and deposits (i.e., the interest 
difference between the housing fund deposits and loans). In fact, the added income of 
the housing fund is generated in the process that the housing fund management center 
utilizes employees’ personal housing funds to satisfy subscribers’ demands of purchas-
ing houses and adding values under the support of national policy, and implements 
many added value activities such as depositing, loaning, and purchasing national debts.

19.5  The Transfer Payment of the Land-Transferring Fees

Land is the basic resource for the human being to survive. The establish-
ment of the land transfer system and the obtainment and distribution of the land 
transfer income are the basic guarantee for human being to live and develop. 
The formation of the land price accords with the economic development, the  
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development course of city, and the durative of the land development, and only in 
this way, the security function of land could be exerted fully. As the important stra-
tegic resource of the country, the land is used for the country to obtain the dura-
tive profit by the land transfer, which is used for the public establishment service 
and the public management, and the construction of the low-rent houses. In the 
Economic Housing Application Procedures of China, the construction lands of 
the economic houses are provided by the form of administrative allocation, and 
brought into the yearly land supply plan of the current year, so the land cost of 
the economic housing construction is almost zero. At the same time, local govern-
ments are exempted from various administrative fees and governmental funds of 
the urban basic establishment expenses for the economic housing projects.

The central government has required local governments to use more land trans-
fer incomes in the housing construction of the low-rent houses and other security 
houses by the land income transfer payment, which could further solve the diffi-
cult housing for middle- and low-income families in the economic regression. The 
proportion of the low-rent housing guarantee capitals in the new income of land 
transfer should exceed 10 %, and local governments could properly enhance this 
proportion according to the actual situations. The sharing of land income is the 
biggest livelihood, and to realize this sharing, the land price will certainly rise with 
the maturing of the regions and the land price in the mature regions only ascend 
and present the tendency of increasing values. In 2009, the income of national 
funds was 1833.504 billion Yuan, which equaled to 26.8 % of the national finance 
income in the same period. In the income, the most was the state-owned land 
sale revenue of use-rights. In this year, the income of national land transfer was 
1423.97 billion Yuan, 77.7 % of the income of national funds, and the contribu-
tion ratio of the land transfer income to the national finance income was about 
21 %. The central government and local governments increased the public finance 
income by obtaining the lands, and improved the difficult housing of low-income 
families by the transfer payment.

19.6  Attempt in Enterprises

Because the construction of the low-income housing belongs to thegovernmental  
function, the construction scale is larger, the “land finance” of the government reduces 
more, and local governments could let some big enterprises with lands to participate 
in the low-income housing construction, so some governmental functions could be 
shared by enterprises, which could not only reduce the burden of the government, but 
also correspondingly reduce the instant loss of the “land finance”. In this way, both the 
government and the enterprise could obtain their own profits, and at the same time, 
because the new competitive subject, i.e., the industrial enterprises with lands, will 
occur in the commercial housing development market, that means the house price 
may descend properly. According to relative reports, many big enterprises in Shanghai 
have large number of lands, and the positions of these lands are better than the lands 
from the governments. It is obvious that these enterprises would use their lands for the 
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commercial housing development and construction, but that was forbidden by the state. 
On the contrary, without special policies, these enterprises will not use their own lands 
for the commercial housing development and construction. Though the government has 
attracted many big enterprises to use their own lands to participate in the low-income 
housing construction, the policies may be changed. According to the “The Low-
income Housing Construction Land Supply Management Implementation Methods of 
Shanghai”, “if the enterprises voluntarily use their lands to apply and participate in the 
construction of low-income house, the baseline proportion of the low-income housing 
construction is 50 %”. That is to say, the other 50 % of lands could be allowed to con-
struct the commercial houses. If this policy could be implemented, many enterprises 
would actively participate in the construction of the low-income house.

19.7  Horizontal Transfer Payment Among Governments

In the practice, the horizontal transfer payment of finance has not occurred in the 
low-income housing among same-level governments. The transfer payment among 
governments is mainly to balance the gap of the government income because of 
different geographical environments or economic development levels, and ensure 
that the local governments could effectively provide housing guarantee for difficult 
families according to the uniform standard of the state. Generally, the regions with 
developed economy and rich finance could transfer the finance to the poor regions, 
for supporting other regions each other, reducing the regional gap, balancing the 
finance, assisting the society, and supporting the minority. The capitals come from 
regions with rich finance, and the capital transfer is direct, transparent, and highly 
effective. With the encouragement of the central government, a nonformula and non-
institutionalized transfer payment occurs among provinces and regions.

In addition, the housing funds of different regions are extremely unbal-
anced, and the management of the housing funds in developed regions is reason-
able, but the usably idle funds are less, and on the contrary, the housing funds in  
middle and west regions are rich, but the management is not standard relatively. The 
total idle housing funds of China are about 100 or 200 billions Yuan and the funds 
among different regions are not balanced, and if the uniform housing fund platform 
could be established in China, the funds in the rich regions could flow to those poor 
regions, and the low-income housing problem could be solved better.

19.8  Proposed Scheme

19.8.1  Improved Scheme

At present, there are no complete and systematic implementation methods about 
the finance capitals, land transfer, financial support, and transregional utilization 
of housing fund of the low-income housing construction, especially the problem 
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how to carry out the capitals lacks in perfect measures. When the planning index 
has not been confirmed, part local governments negatively implement the financial 
payouts, which largely reduced the construction of low-rent houses.

The central government should require local governments to institute the low-
income housing policies according to their local institutions for low-income families, 
and strengthen the supervision to local governments for the implementation of poli-
cies. At the same time, the construction of laws and regulations about the low-income 
housing should be quickened, and the local governments’ responsibilities about the 
residence right should be confirmed by the legislation, and the subject and object of 
the low-income housing should have relative laws and regulations to abide by.

19.8.2  The Construction Capital Source

According to the “Urban Low-cost Housing Management Practices of China”, the 
construction capitals of low-rent house should give priority to the public budget 
capitals of finance, but only a few cities establish the finance capitals supply plans 
from the system, and most cities depend on the added incomes of housing funds 
and the surplus of the low-income housing sales to collect the construction capitals 
of low-rent houses. This capital proportion is lower, and not stable, and the subse-
quent capitals could be guaranteed.

Therefore, the central government and the local governments must strengthen the 
finance capital supply plan of the low-rent houses, fully and reasonably utilize the 
added income of housing fund, enhance the proportion of the land transfer income in 
the low-rent housing construction capitals, actively exert the social power, and collect 
the construction capitals of low-income houses from multiple channels. At the same 
time, the investment subsidy of the central budget and the special subsidy capitals of 
the central financial low-rent house should incline to the difficult regions in the middle 
and west of China.

Acknowledgments The research is supported by the project of the Jiangsu Provincial College 
Philosophical and Social Science Fund (No. 09SJD790026) (Sponsoring information).

References

1. Gao Q (2006) Brief of the development prospect of traveling property. Constr Econ 
15(5):13–15

2. Niu FR, Li JG (2008) Development report of Chinese real estate, vol 45(23). Social Sciences 
Academic Press, Beijing, pp 167–168

3. Qiao BY, Fan JY, Peng JM (2006) Government transfer payment and local finance endeavor. 
Manag World 25(25):45–47

4. Yin H, Kang LL, Wang LJ (2007) Financial equalization effect of the government transfer pay-
ment: research based on china county-level data. Manag World 13(45):456–457

5. Zeng QF (2010) Causes and countermeasures of the financial risks in chinese real estate. Bus 
Chin 46(33):24–26 



139

Abstract Student management work is complicated and also diverse. How to do 
it well is a problem that must be tackled by student managers. This article states 
the effective management methods from the aspects of strengthening the daily ide-
ological and political education, the construction of learning style and academic 
advising, solving the students’ practical difficulties, cultivating outstanding student 
leaders, increasing class cohesion, keeping safety education and maintaining sta-
ble operating, emphasizing on home visits, and so on.

Keywords  Student management work  •  Effective  •  Managing methods

20.1  Introduction

Student management work is complicated and also diverse and that the thoughts 
of working objects—students are becoming more complex, working enthusiasti-
cally, and sense of responsibility are particularly important in order to do a better 
job in less time and establish a good image in the minds of students [1, 2]. On the 
one hand, trying to guarantee the investment of certain amount of time and energy 
to develop good work objectives and fully mobilize and play the subjective initia-
tive of each student, especially student leaders to improve work efficiency; on the 
other hand, student managers should use every opportunity to strengthen the emo-
tional exchange with students, narrow the psychological distance, actively care about 
them, be close to them, open their heart to students, and have a heart-to-heart talk 
and treat them frankly; warmly solve the difficulties for students and timely fig-
ure out the emerging questions [3]. Student managers should always adhere to the 
belief of “everything for the students, for all things of students, for all students”, 
keep the work style of “be aware of the students, relieve students from anxiety, 
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be heart-warming to students”, regard student management work as a cause to  
sacrifice, pursuing work sincerely, and loving students.

20.2  Strengthen Daily Ideological and Political Education

Student managers should attach importance to the entrance education for new  
students, teach them how to adapt to college life, how to take care of themselves, 
organize them to study the school’s student management manual seriously by ways 
like having class meetings, going into the quarters, and having heart-to-heart talks, 
etc. Educate students to follow school discipline, strictly check on work attendance, 
make roll, call every sunday night in each dormitory, keep abreast of the situation of 
students in school, in addition, also go to classrooms to check the class participation 
constantly, if we found one is absent, then make phone calls or check his dormitory, 
and find reasons to avoid further absences. Require students to determine learning 
goals and life goals at the beginning of each semester. Often conducted topic class 
meetings to learn the Student Management Rules and other related management regu-
lations and actively cooperate with the various aspects of school work. In addition, 
select the contents from the student handbook which are closely related to student 
daily life or learning, and then give tests in the form of examination paper. The test 
not only deepened the understanding of the students, but also can understand some of 
the ideas of students which can achieve sound effects.

Think highly of the internet ideological and political education on students, 
establish student personal information files, communicate with or interview the 
students regularly by means of Fetion, QQ, mail box, telephone, short messages, 
and so on, listen attentively to heartfelt wishes of students, keep abreast of their 
thinking dynamic, and guiding them with the utmost care.

Limited ideological and political work of education in the classroom has been 
far away from meeting the job requirements and the student hostel would also 
become an important position to carry out the ideological and political work.

In addition, give effective psychological counseling guidance to students who 
are under psychological distress or mental block respectively and enable them to 
get rid of obstacles as soon as possible, do self-regulation to improve the mental 
health, and enhance ability of self-education.

Nowadays, the employment situation is severe and students need to be educated 
to improve their overall quality and ability. In addition to learn the professional 
knowledge, students should also actively participate in extracurricular activities.

Pay attention to train the applicants for party membership, cooperate with stu-
dent party branch secretary and launch students to actively write party membership 
application and thought reports. Focus on the outstanding students of all aspects in 
class, encourage and help them, ask them to be hard on themselves according to the 
standards of party member and endeavor to join the Party at an early date. Promote 
good department atmosphere and study style through the power of examples.
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20.3  The Construction of Learning Style and Academic 
Advising

Pay adequate attention to class construction and make the best use of the  
circumstances to mobilize the learning initiative of students; further regulate the 
daily students management, attach importance to the daily discipline of students, 
and handle with students who violates disciplines timely, fair and with equitable. 
At the same time, combined with the construction of a harmonious campus, further 
regulate students’ behavior and promote construction of class atmosphere.

Further improve the system, strengthen the publicity and education on  
construction of the learning style, with strict management, carry it out seriously, 
value the exam style, promote study style, check on work attendance well, and 
regulate test discipline seriously and boost the construction of learning style 
to a new level. Regularly hold class meetings of various topics and meetings to 
exchange learning experience and other activities, which emphasize the impor-
tance and necessity of learning, so as to form a rich learning atmosphere that 
students chasing each other in the class. Teach students to learn the specialized 
knowledge well and read extensively to the best of their ability at the same time, 
determine the learning orientation, take examinations in school as much as pos-
sible for getting some useful qualification certificates, make career planning, and 
prepare fully for the future employment.

20.4  Advocate Colorful Class Activities

Participate in extracurricular activities organized by classes as often as  
possible, frequently go deep into students, play down the status of teachers 
themselves, and let students feel that the teacher is an ordinary member of 
them. In a relaxed and lively atmosphere, all can easily open up. So encourage 
and support the class leadership to organize excursion and head the students 
personally such as picnic in the open air, barbecue, etc., in each semester. 
These not only let students enjoy the fun of doing it by themselves, but also 
exercise their survivability; visiting the suburbs not only broaden the hori-
zon of students, but can also enhance their collective consciousness; actively 
participate in the activities of delicious food street, through buying materials, 
processing them, and then street hawking all by themselves which make them 
understand the hardships of making money, and of course appreciate the fun. 
Carry out the learning from Lei Feng activities in March each year, students 
can realize the preciousness of love by going to welfare to convey greetings 
for the old and help in cleaning. The conducting of class volleyball games and 
English reading competitions that try to let every student to participate which 
greatly enhances the cohesion of the class.
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20.5  Solving the Practical Difficulties for Students

Concerning about the students from poor families, and do thoroughlyinvesti-
gation on poor students in class, separate different levels of poor  
students, organize the survey and mater the lives and learning of them, and estab-
lish poor students file. Talk with them about their physical condition and daily 
living conditions at ordinary times from time to time. Do poverty assistance job 
carefully, make a good use of the limited specific funds from the state and school, 
try to reduce the worries of poor students, and alleviate their life stress caused by 
their financial difficulties. Strengthen the humanistic concern and psychological 
counseling to foster their good mental qualities. Help them establish the concept 
of self-confidence and self-improvement. Poor students often have low self-esteem 
due to economic reasons, financial assistance to poor students is important, and it 
is more important to care about their mental health and help them out of inferiority 
complex. What is particularly important among them is to correct their concept of 
money, values, and outlook on life, making them aware of whether the economic 
situation is good or bad does not represent the level of personality, and let them 
face their own, to explore their potential, knowledge, and abilities as their spiritual 
food and enrich themselves out of poverty in spirit.

20.6  Cultivating Outstanding Student Leaders, Increasing 
the Construction of Class Cohesion

In the usual work, counselor or head teacher should be strict on the student leaders 
and create opportunities for them to establish some credibility in the class. While 
the time is ripe, boldly let them manage the class, and give full play to their work 
enthusiasm, initiative, and creativity.

Equality and democracy are the basis for the existence of all the collectives and 
their healthy development, and class group is also without exception. Head teacher 
or counselor should set an example and equally treat each student. Everybody has 
a bright spot, but sometimes overwhelmed by some criteria. Therefore, we must 
not be cynical to students who have learning or living difficulties, on the contrary, 
they should be given enough help and encouragement. In this context, the students 
would not get along with each other with snoblings, making a more harmonious 
relationship between the students.

20.7  Keeping Safety Education and Maintaining  
Stable Operating

Strengthen the inspection and supervision of electrical appliances that are out of line 
by valuing the safety and civilization of the dormitories, and carry out safety and 
legal education steadily. Often go to student residences, make regular inspection 
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and occasional spot checks, and prevent the “dirty, chaotic, and poor”, and so on 
in the dorms. In addition, strengthen the publicity; create a strong safety culture 
atmosphere; and enhance student awareness of safety and legal compliance. Through 
developing educational activities by full using the classroom, broadcast, blackboard 
newspaper, meetings, and other forms, make safety education on fire protection, traf-
fic, property, and personal safety, and so on. Remind students to keep in mind their 
own property, personal safety, improve protection awareness during the holidays.

Newly enrolled students came to a new environment, who are not familiar with, 
can not adapt to or the gap is too great in their imagination, or family financial dif-
ficulties, etc., would drop out of school with psychological fluctuations. Students 
of this type can be kept by adopting the methods of paradoxical intention and giv-
ing methodical and patient guidance, etc.

20.8  Emphasizing on Home Visits

Home visit is an important means for school to link and communicate with families. It 
is also an important element in school education and important complement for teach-
ers to do a good job of their classes. The effectiveness of home visits is directly related 
to the communication and understanding between the school and the community, 
teachers and students’ parents, and affects the participation and support of the com-
munity for schools, thereby affects the overall quality of education in schools. Through 
home visits, teachers can understand the performance of students learning at home, 
understand the family background, and know the students living habitual actions. 
Through home visits, teachers can let parents be aware of their learning, work, and 
behavior in school. Home visits in the new semester, teachers can learn from parents 
in all aspects of information of students, such as family status, personality habits, aca-
demic performance, etc., but also discuss their existing strengths and weaknesses and 
noteworthy and so on with parents. All these are very helpful to start the student man-
agement work. Before home visits, the route should be worked out, book parents in 
advance, be familiar with the student records, draws up the conversation content, and 
other preparatory work.

Only the class teacher or parents, can understand students in-depth, so they 
can teach students in accordance with their aptitude and educate effectively and 
with optimization. Home visiting conscientiously is a good way to comprehen-
sively understand students, improve education and teaching, and promote qual-
ity education. For the future of our country, the class teachers or counselors are  
duty-bound, shouldering heavy responsibilities and must strive to do it.

20.9  Conclusion

The highest state of class teacher or counselor is that there is no class teacher or 
counselor. When our students do not need to tutor in their growing, you would 
be successful. When students make progress in their learning, happy, with job 
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proficiency and rich in their minds, whether there is teacher or counselor or not is 
the same. But when students encounter difficulties, or trouble, confused, and can 
think of the class teacher or counselor around them, and seek help from them, or 
the sense of security from class teacher or counselor, then, this teacher or counse-
lor is successful.

Experienced a lot from student’s management, the joy is continuous. Student 
management workers should always be with fresh enthusiasm to infect people, 
warm person with a sincere concern, inspire people with the progressive attitude, 
shape person with noble spirits, perform the sacred duties continuously, and meet 
the greater challenge!
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Abstract This article has analyzed the influential factors of hotel prices and  
discussed how to promote the prices potential in less developed regions from the 
basic law which is based on maximum profit principle so as to execute revenue 
management pricing strategy. The author puts forward some suggestions that 
hotels in less developed regions should improve the value of its products and ser-
vice and guide the consumption demand in order to achieve price discrimination.

Keywords  Hotel  prices  in  less  developed  regions  •  Influencing  factors  •  Price 
discrimination  •  Pricing strategy

21.1  Introduction

The price is an important factor in the management process of hotels, and how to set 
the scientific and reasonable room price is especially important. Competition of hotels 
is fierce in less developed regions, as profits of guest room take up more than 50 % of 
the hotels’ revenue more, so the establishment of house prices is the key step of mar-
keting and the important decision for hotels, which is also the key factor affecting the 
revenue and profit. To achieve maximum profit for hotels in the less developed regions, 
the establishment of house prices needs to break limitations of the local economic 
environment, and raise the price to realize the yield management [1, 2].

21.2  Status of the Hotel Rooms Pricing in Less Developed 
Regions

The hotel rooms pricing is one of the main strategies of the hotel management. 
The guest room price in less developed regions is affected by variable costs, mar-
ket structure, capacity of the guest room and changing needs, so the pricing is 
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one-way thinking and takes a one-sided approach to pursuing the short-term profit 
and lack of overall strategic thinking. What’s more, rivals is always competing the 
price regardless of the cost, so the pricing and the quality of hotel itself do not 
match, and the price and the discount are both in a state of disorder and confusion. 
Specifically, these are the following problems:

21.2.1  Insufficient Consumption Demand and Low  
Room Income

Consumption demand and amount are subjected to regional economic develop-
ment, while the hotel rooms demand is affected by consumption level, so in less 
developed regions the main consumption object of hotels focus on the business 
guests from developed economic or tourists in boom season. In addition to con-
sumption demand and rivals’ price, the room price is also affected by the season 
and some other factors. Consumption demand is obviously insufficient, so the 
room price is different for even the same star level or brand hotels compared to 
the hotels in first-tier cities or developed areas. In the sight of the real hotel price 
in less developed regions, the average price is generally very low, because of 
the large upfront input and high cost, profits of even some star-rated hotels have 
reduced greatly for the influence of the room price. The higher the star-rated hotel 
is, the larger the guest room income gap will be [3, 4].

21.2.2  Pricing is not Systematic and the Room Price  
is in a State of Disorder and Confusion

Many hotels lack the perfect pricing system and house prices management. Most 
hotels have not setup a special pricing department, so they cannot predict accu-
rately the guest demand function and cost function, and cannot directly calculate 
the price of profit maximization, either [5].

21.2.3  Profits of the Room Price has Some Potential  
to be Dug to Achieve Revenue Management

In the economic environment where competition is more and more fiercer, because 
of excess production, most hotels are in a  aim for running which is also the prin-
ciple of pricing. As long as the room price can compensate the variable cost and 
some fixed cost, we can keep the hotel running. So the room price is generally low 
compared to the same star level or brand hotels in developed areas, and the price 
has certain potential for rising. In the long run, hotels in less developed regions 
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have to learn how to add value and improve the profit space, which not only needs 
to raise the room price but also to execute profit management.

21.3  Factors Affecting the Pricing of Hotels in Less 
Developed Regions

21.3.1  Value of Own Products and Service of Guest Rooms  
and Variable Cost

The room price is determined by the value of guest room products, which is  
determined by social necessary labor time for making the product. Labor creat-
ing the value of guest room products reflects in the design, construction, decora-
tion, arrangement, and daily service process of the guest room products. There 
is great difference of support, perfection, and comfortability of facilities. And 
maintenance, quality assurance, and advanced degree of necessary facilities in 
first-tier cities are greatly different from those in two three-tire cities, which 
cost different necessary labor time, therefore the price is greatly different, too. 
In addition, the hotel price level also embodies the quality of hotel service labor 
provided by the service personnel. And the operation level of operators in devel-
oped areas is higher than that in less developed areas, so the individual labor 
time may be more than the social necessary labor time. According to the law 
that the social necessary labor time decides the value and the value decides the 
supply price, it can reflect that the operation level of operators in developed 
areas is higher than that in less developed areas [6]. So in less developed areas 
that the hotel price is low is decided by the value of the social necessary labor 
time.

21.3.2  Purchasing Power and Consumption Custom  
of the Consumers

With the development of economy, Chinese people’s purchasing power is ris-
ing. The rate of business trips among mainland cities and travel and vacation 
has also raised a lot compared to former years. People also gradually become 
accustomed to choosing a hotel when travelling across cities. Hotels in less 
developed regions should cater to this part of people’s consumption habits, con-
sidering its ability to pay and the demand price, and take some active promotion 
means like to set a preferential price or to exchange presents with the integral 
to enhance core competitiveness, so that they can attract a certain number of 
loyal and fixed customers [7]. At the same time, operators must pay attention to 
the change of the consumption custom, and people’s consumer psychology has 
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changed from the material consumption stage to mental consumption stage even 
the brand stage. At present, rational consumption idea is grown with the tourist 
market which is deeply implanted in consumers’ consciousness, and people has 
paid more attention to the comprehensive ratio when choosing a hotel. The hotel 
room price, room facilities, and comfort levels, and whether traffic is convenient, 
are the three indexes that the consumers care most. What’s more, the hotel also 
needs to consider spending habits and the ability to pay of consumers and busi-
ness men in this region in order to determine a reasonable and scientific room 
price.

21.3.2.1  Competitors and the Competitive Environment

The market competition of hotel industry is unusually fierce, and the price is at 
a point that both operators and demanders can receive, which is determined by 
market competition. So the pricing of hotels must synthetically consider the com-
petitor’s price level and consumption demand. As a result, before the price for the 
hotel is established, we need to understand the competition position and environ-
ment where the hotel itself locates and research the competitor’s price and other 
marketing factors carefully to establish the price on this basis. At the same time, 
when hotel rooms are oversupplied, the room price can only reflect operators’ sur-
vival goal that is just a low supply price. While hotel rooms are in short supply, the 
room price can only reflect operators’ goal of profit maximization.

21.3.2.2  How to Achieve the Optimal Pricing Strategy for Hotels in Less 
Developed Regions

The basic principle for hotels in less developed regions is still trying to seek profit 
maximization, so the traditional pricing strategy based on costs is difficult to adapt to 
the fierce competition and changes of market demand. The precondition of the pric-
ing strategy for hotels in less developed regions is to meet overall operation strategy, 
and then the hotel should select the optimal pricing strategy which is oriented by 
demand:

The Pricing Oriented by Consumer Demand

Hotels in the less developed regions should take pricing strategy that is oriented 
by consumer demand. The consumer-oriented hotel pricing strategy concerns 
in consumers’ demand difference of different segments of the market, and the 
point of implementation is to identify customers’ different demand for products 
systematically. As the Marginal cost (MC) is the same in the same kind of hotel 
products. If we want the maximum profit, MR must be the same in different cus-
tomer groups. But the elasticity of demand is different in various customer groups. 
According to the calculation formula for marginal benefit that MR = P (1 + E/E) 
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(MR is marginal gains, P is the price, E is elasticity of demand), we can deduce 
that the pricing is absolutely different in different customer groups so that the 
hotel can gain maximum profits.

To Implement Price Discrimination and Reduce Consumer Surplus

First we can implement price discrimination according to the position of guest 
rooms and support facilities and then price according to different check-in time. 
According to international practice, hotel prices are generally calculated with the 
unit of the room and time. Usually the calculation time for a room/day is from 
8 a.m. to 12 at noon next day. But if there is a great difference between the buy 
time and the check-in time, the customer will feel exchange value is unequal 
between hotels and them. For example, guests who check in before dawn could 
feel that exchange value is unequal between hotels and them, and they have just 
suffered losses. If the hotel can consider that the special buy time will have a spe-
cial effect on guests’ psychology and hotel management, and for guests who check 
in at this time, hotels can calculate the price by hour prices, which will dissolve 
the guest’s loss psychology and make the guest feel fair and considerate, thereby 
guests will trust the hotel more and become much more loyal. In additional it is 
a good way to use preferential price and appropriate discount to stimulate and 
encourage guest to make full reservations. At last, the hotel can price on the basis 
of customers’ own differences with other marketing methods.

Raise the House Price on the Basis of Promoting Service Value of Products

At present the consensus of hotel prices are mainly the door market (only 
used for identification), and the real prices that hotels implement are group 
price, promotion price, contract price, reservation center price, and the indi-
vidual traveler price. The individual traveler price is for the guests who check 
in directly without a business contract with the hotel, which is the highest 
price. The individual tourists can bring greater revenue and profit for the same 
type rooms. In order to achieve profit maximization, hotels in underdeveloped 
areas need to develop passenger sources which is mainly based on the tourists 
from developed regions. But considering the long-term benefits, hotels also 
need to maintain a batch of faithful target customers and execute the contract 
price. Even business contract price is signed, it is not unalterable, and the hotel 
can raise it in proper time according to development of economics. Of course 
the premise to raise the room price should be based on perfection of the hard-
ware facilities and improvement of service and the added value of correspond-
ing products, and then customers who have signed an agreement would like to 
pay more. So in addition to trying to satisfy the guests’ special needs, hotels 
in less developed regions also need to master the basic information of guests 
and the ability to pay, experience the guest potential psychological and physi-
cal needs, with sophisticated marketing techniques, to satisfy consumers’ more 
demands through improving the value of products and service so that custom-
ers would like to pay more for a deal which can strive for highest possible 
profit for hotels.
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Abstract This combination of the budget management of the status quo and 
development trend, the special financial performance evaluation for the strength-
ening of institutions of higher education budget management role. Through the 
school performance evaluation, performance index system for the assessment of 
the establishment and application made a preliminary discussion.

Keywords  Budget control  •  Performance evaluation  •  Indicator system

22.1  Introduction

College budget is an annual financial revenue and expenditure plan made by 
colleges and universities based on the career development plans and tasks. It is 
throughout the whole process of the overall budgeting and budget enforcement, 
which is also the premise and basis for various economic activities in school. 
Strengthen the university budget management through performance appraisal and 
other means has significant meaning in improving the efficient use of funds [1].

22.2  The Status and Development Trend of Budget 
Management in Colleges and Universities

22.2.1  The Meaning of Budget Management of Colleges  
and Universities

Budget management is a financial management form widely used within colleges 
and universities. It is with specific and detailed characteristics compared with 
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the planning management [2, 3]. And it is carried out to quantify the statistics,  
distribution, and control for the overall financial revenue and expenditure in school 
through the whole process of funds collection, distribution, and use.

22.2.2  The Status and Existing Problems in Budget 
Management of Colleges and Universities

Status and Problems
The economic activities in colleges and universities currently present the trend 

of diverse and complex. The original internal financial management in colleges 
and universities cannot meet the new situation, which is mainly reflected in the 
following [4].

Budgetary institutions are not perfect and the operation process is not 
standardized.

The way to control the budget enforcement is single. At the present stage, the 
university budget control is mainly the normative one. There is a phenomenon of 
“valuing budget and despising management”.

The performance appraisal of budget enforcement is not comprehensive 
enough.

At this stage, the performance appraisal of budget in colleges and  
universities is mainly through audit inspection. It lays emphasis on normative 
assessment and ignores performance appraisal in the aspect of assessing the 
evaluation content. This attaches importance on the compliance and rationality 
of the use of funds while implementing the budget, but lack of attention on the 
effective use of funds [5].

22.2.3  The Development Trend of the University Budget 
Management

Establish a unified budget committee and standardize the budgeting process. 
With the deepening of budget management in colleges and universities, the 
awareness of “total involvement and full budget” is growing. Through the 
establishment of the school budget committee, the relevant functional depart-
ments can be unified and integrated, the formation procedure can be stand-
ardized, and all these can provide protection to improve the level of budget 
making.

Intensify the budget management on the special funds and introduce the 
performance evaluation mechanism. Intensifying the budget management on 
the special funds particularly in the assessment methods of which the intro-
duction of performance appraisal mechanism has become one of the trends of 
budget management.
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22.3  The Significance of Carrying Out the Performance 
Appraisal on Special Funds to Strengthen the Budget 
Management

22.3.1  The Special Funds Management can Directly Impact the 
Budget Management Standard

With the yearly increasing investment in special funds, the special funds in some  
colleges and universities have been accounted for over 50 % of the financial alloca-
tion. Special funds have characteristics such as a fixed sum is for a fixed purpose, 
many constraint conditions and so on compared with that of the basic funds. The 
increasing special funds bring education budget for colleges and universities, and at 
the same time, add new difficulties to budget management.

22.3.2  The Facilitation of Carrying out Performance 
Appraisal for Special Funds to Budget Implementation 
Process

Through performance appraisal to the completed project, the project leader can 
setup the performance awareness, and know the explicit performance goals. By 
performance evaluation, the project leader actively involves in budget management, 
and makes the concept of performance management throughout the entire process 
of project approval, implementation, and post-management, which can promote the 
efficient use of special funds.

22.3.3  Performance Appraisal can Enrich the Evaluation 
Methods in Budget Execution

The purpose of budget management is to improve the efficient use of budget fund. 
The performance appraisal of the special funds provides an objective evaluation 
basis for measuring the efficiency in the use of special funds. It is beneficial for 
the overall assessment and evaluation on university budget management and can 
greatly promote the level of budget management in colleges and universities.

22.4  The Practice of Performance Appraisal on Special 
Funds in Colleges and Universities

22.4.1  The Status and Existing Problems of the Special 
Performance Evaluation in Colleges and Universities

The status of performance appraisal on special funds in colleges and universities,
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In recent years, Beijing Municipal Bureau of Finance gradually carried out the 
comprehensive performance evaluation against the special funds. The proportion 
of evaluation is gradually enlarged. And it has achieved initial results on strength-
ening budget management.

Some colleges and universities have also established the internal performance 
evaluation mechanisms and form the double performance appraisal mechanisms 
combining both the external and internal performance evaluation. In the practical 
work of performance appraisal, schools pay attention to the mutual promotion 
and mutual complementation of external and internal performance evaluation 
and each performs its own functions. This has played an irreplaceable role on 
improving the efficient use of funds for the promotion of the school budget 
management.

The existing problems on performance appraisal of the special funds in colleges 
and universities, currently, specific performance evaluation is still in its infancy. 
There are following problems in the process of performance appraisal.

The performance measurement system is single and the refining degree is not 
enough. And there is an unreasonable phenomenon that a set of indicators assess-
ing all items.

Part of the units lack the initiative on participating in the performance evaluation, 
and they are in the state of “being evaluated”. Some colleges and universities aim at 
completing the inspection and evaluation by the higher authorities. They are evaluated 
passively rather than active assessment, causing small evaluation covering surface 
and the evaluation results cannot completely reflect the condition of overall budget 
management.

Attach little importance on applying the performance evaluation results. And 
the results of performance evaluation are not linked to the incentive measures, 
forming the situation of evaluating superficially and caring little about the results. 
This gradually fades the importance of performance evaluation and universities 
and colleges pay little attention to performance evaluation, and the effectiveness in 
promoting budget management is gradually reduced.

22.4.2  Method of Performance Evaluation on Special Funds

22.4.2.1  The Principle of Performance Evaluation

In the 1980s of twentieth century, foreign performance evaluation experts  
proposed “3E” principle, including Economy, Efficiency, and Effectiveness. 
Combining the status of the university budget management, we consider that the 
principle of integrating external evaluation and internal evaluation, the differentia-
tion principle of classification comparison, operational principle, and the principle 
of combining evaluation results with the incentives should be added in the evalua-
tion principle.
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22.4.2.2  The Principle of Combining the External Evaluation  
and Internal Evaluation

The external evaluation and internal evaluation should be combined. Then, the 
internal evaluation plays the advantages such as wide coverage, high pertinent, and 
high instructive of the evaluation results, it also forms a comprehensive evaluation 
system with the external evaluation. The internal evaluation and external evaluation 
supplement each other and can promote mutually to fully reflect the general level 
of university budget management, and give full play to the performance appraisal 
of promoting development, management, and effectiveness by evaluation.

22.4.2.3  Differentiation Principle of Classification Indicators

Special funds are respectively involving different professional departments and 
functional management departments. Where funds should be used and how the 
effectiveness reflects is different in various departments and functional depart-
ments. According to different funding sources, patterns, beneficial targets, effec-
tiveness goals, and ways that show the effectiveness and many other features, the 
performance evaluation index system can be determined respectively. So the eval-
uation of pertinence and accuracy can be improved.

22.4.2.4  Operational Principle

Special performance evaluation centers on the performance evaluation. It evaluates 
the effectiveness of special funds at all stages through a series, multi-angle assessment 
evaluation index, and scientific evaluation methods.

22.4.2.5  The Principle of Integrating the Evaluation Results  
and Incentives

It combines the results of performance appraisal and reward and punishment 
mechanism of penalties and rewards, which plays the role of incentives and con-
straints, is conducive to the application of performance results, and would help to 
establish the performance management awareness of the administrators and project 
leaders in colleges and universities.

22.4.2.6  The Implement of Performance Evaluation on Special Funds

Establish a sound internal performance evaluation mechanism from the aspects 
of institution building, institutional settings, and architectural study, and so on 
to perfect the internal performance evaluation mechanism and ascertain the 
organization, personnel division, work processes, and evaluation methods. All  
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special funds will be fully integrated into the coverage of performance evaluation 
in school. The coverage of performance evaluation would be extended. Through 
performance evaluation results, the status of the school budget management can be 
real and fully reflect.

Establish the classified evaluation system. We propose the assessment work 
plan of “unified management, classification assessment”. According to the dif-
ferent using directions of the funds and effectiveness of different expressions, the 
special projects in school can be broadly divided into four categories which are 
construction projects of experiment and practice room, education reform classes, 
information category and infrastructure improvement category. Do performance 
evaluation respectively and set up different items evaluation index system; all 
these can fully embody the differentiation principle of classification index. This 
article takes the most common performance evaluation index system in experi-
mental practice construction category as the object, then analyzes and discusses 
the performance evaluation index system in colleges and universities.

Standardized performance evaluation processes. Standardized performance 
evaluation procedure is the important prerequisite to ensure the smooth operation 
of performance evaluation. Establish a specialized working group on performance 
evaluation composed by the relevant professionals from the finance department, 
the state-owned office, audit office, and related functional management sections. 
The working process includes the choice of evaluation object, evaluation program 
design, publishing the evaluation results, and so on (See Fig. 22.1).

Strengthen the application of performance evaluation results. First of all, 
enhance the publicity of the results of performance evaluation; increase its open-
ness and transparency; then, establish the mechanism of combining the evalu-
ated results with the incentives, set up special award fund, or linked to budget 
indicators and other methods. Associate the performance evaluation results 

Fig. 22.1  Performance evaluation processes in colleges and universities
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with the budgetary allocation department to allocate and control the next year’s  
departmental budget according to performance evaluation results. Then, the col-
leges and universities, departments, functional management can truly feel the ben-
efits and losses bring the performance evaluation (Table 22.1).

Table 22.1  Performance evaluation index system of construction category of experiment and 
practice room

First-class index Second-class index Third-class index

Operational indicator  
(80 points)

Project appraisal situation  
(5 points)

Whether the high professional 
projects should be proved by 
the operations specialist  
(2 points)

Whether it is proved by its 
department, its college  
(3 points)

Budget declare quality  
(8 points)

The standard ability of text  
declaration (3 points)

The adaptability and specificity  
of performance objective  
and the departmental project 
(3 points)

The timeliness of budget  
declaration (2 points)

Financial appraisal quality  
(7 points)

The preparation of project 
appraisal and previewing 
materials (2 points)

The timeliness of sending  
materials to financial evalua-
tion institutions (2 points)

Project evaluation and subtract 
situation (3 points)

Project input service condition 
(60 points)

Whether the project is completed 
according to schedule and put 
into use (15 points)

Whether to establish the corre-
sponding management system 
(15 points)

The cooperation with the school-
enterprise after the comple-
tion of the project (20 points)

Project awards and social  
service (10 points)

Budget management situation 
(20 points)

Budget management situation 
(20 points)

The situation of once acceptance 
and auditing situation  
(10 points)

Project expenditure schedule  
(5 points)

The compliance of project 
expenses (adjustment)  
(5 points)
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Establish the performance appraisal rating system. The result of performance 
evaluation is established based on the analysis of large amounts of data. Data  
collection is the key link to decide whether the performance evaluation is  
correct or not. In the current university budget management system, data acqui-
sition would involve a number of departments and many people. Therefore, it is 
a relatively difficult task to standardize the principle of data collection, collec-
tion procedures, and unifying the means of collection. To promote this work, a  
complete basic database system on performance evaluation, effective information 
delivery, and feedback system should be established to improve the quality of data 
collection, thus improve the accuracy of performance evaluation.
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Abstract As for the management of public institutions in Kaifeng City, it is fully 
equipped with the color of planning. There are a lot of problems, which are shown 
as the followings: the management mode falls behind; the management content is 
vague and general; the management mode is mechanical; the status of a legal per-
son has not been confirmed yet; the personnel administration becomes rigid; and so 
on. In this case, when choosing the management mode for the public institutions in 
Kaifeng City, multiple factors should be taken into consideration in a comprehensive 
manner. There is a great deal of principles that should be taken into consideration, 
which are taken human beings as the first priority, to comply with the economic and 
social development, to regard both fairness and efficiency as equally important, and 
to coordinate in a comprehensive manner. Under these principles, all kinds of modes 
should be explored and carried out actively.

Keywords  Management of public institutions  •  Management mode  •  Reform of 
public institutions  •  Kaifeng city

23.1  Introduction

Kaifeng City is an area of which the economic development is not so developed. 
The market-based economy system has not yet been improved and perfected. In 
Kaifeng, the basic allocation effect of the “market” does not play an apparent 
role. In the field of economic development, the government still plays a major 
role. From the perspective of the public institutions, the public institutions that 
are engaged in the production and operation have apparent reaction to the market 
signals. In addition to the public institutions that are concerned with production 
and operation, the public welfare institutions do have some responds to the mar-
ket changes. The diversified development process of this kind of public institutions 
makes slow progress considering the backward economic development and the 
dated ideas. The administrative public institutions have got rapid development due 
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to the reliable resource guarantee and the administrative management and func-
tion mode. However, they have a low productivity. The management of the public  
institutions in Kaifeng City is full of the color of planning.

23.2  The Existing Problems

23.2.1  Basic Conditions

Until the end of 2010, the conditions of the public institutions in Kaifeng City are:
According to the funds supply channel, 4,395 public institutions are divided 

as the followings: there are 3,658 total supply finance institutions; 241 deficiency 
payment financial institutions; 496 funds self-management institutions. Among the 
1,04,876 compilations, there are 66,091 total supply finance compilations; 18,920 
deficiency payment financial compilations; 19,865 funds self-management compi-
lations. Among 1,08,385 staff, there is 72,299 total supply finance staff; 15,965 
deficiency payment financial staff; 20,121 funds self-management staff.

According to the types of the public institutions, the 4,395 public institutions 
are divided into the following types: there are 2,233 education public institutions; 
247 culture, news, and electricity public institutions; 280 sanitation public institu-
tions; 362 real estate, urban public usage, social welfare, and economic monitor 
public institutions; and 900 other public institutions.

23.2.2  The Existing Problems in the City Management

To view the situation as a whole, the development of social programs has a series of 
problems: the overall arrangement is not reasonable; the productivity is not high; the 
management is not uniform; and the financial burden is very heavy; and so on.

23.2.2.1  The Management Mode is Very Backward

Until now, it has still been the traditional planned management mode. This has 
written off the potential of the self-development of public institutions. The  
traditional planned management mode has restrained the development of public 
institutions very seriously.

23.2.2.2  The Management Content is Vague and General  
and the Management Mode is Mechanical

At the moment, the management of the public institutions in Kaifeng City is still 
in the phrases of primitive institutions management and personnel financial man-
agement and so on. The deep goal management and performance assessment have 
not been carried out yet.
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23.2.2.3  The Status of a Legal Person has not Been Confirmed Yet

From 2000, registration of juristic persons for public institutions in Kaifeng City 
has started to operate. Public institutions act as the secondary organ for the respon-
sible department. The public institutions still belong to the subject of conduc-
tion, no matter it is in the daily performance or the financial management or the 
resources allocation and so on.

23.2.2.4  The Personnel Administration Becomes Rigid

At the moment, the public institutions in Kaifeng City do not have the administrative 
management authority basically. No matter it is for the leaders in the public institutions 
or it is for the ordinary personnel, the rights to allocate are still within the department 
in charge of the government. There are a series of results considering the situations: the 
staff in public institutions is aging; the structure is in confusion; the development abili-
ties are low; and the development initiatives face frustrations.

23.3  The Factors

At the moment, the field reform of superstructure in our country keeps on moving 
forward. The reform that has involved the dimension of “social management” is 
keeping on promoting and perfecting. In addition, it has got great achievements as 
well. When choosing the management mode for public institutions, places all over 
the country shall take all kinds of actual circumstances into account comprehen-
sively. They should take such measures are as suitable to local conditions:

23.3.1  The Economic and Social Development Situation

The economic base determines the superstructure. As an important composite 
part for the superstructure, the reform and management for the public institu-
tions are bound to be restricted by the current conditions of regional economic  
development. Only by setting off from the current conditions of regional economic 
development and choose the management mode that adapts to and suitable for the 
actual conditions of the region, can the public institutions be good managed. The 
public institutions can play its role and functions fully.

23.3.2  Clear and Definite Goal Orientations

In the first place, there should be a clear and definite goal. Management is only 
a kind of method. What needs to be explained is that the mental attitude of “the 
tendency of practice to benefit” is commonly found in the public institutions in the 
contemporary society. This kind of mental attitude should be changed so as not to 
hold up the development of social affairs under the drive of “interest”.
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23.3.3  Fully Motivate the Activity

In the contemporary society, the management of the public institutions has been 
fully equipped with the color of “planning”. As for all kinds of public institutions, 
their work should be carried out whether under the drive of administrative orders 
or under the drive of economic benefits. As for the former drive, the public institu-
tions carry out their work out of administrative orders. In this case, their produc-
tivity will be low; the resources will be wasted; and there a deathly quiet prevails. 
As for the latter, the public institutions carry out their work out of economic  
benefits. In this case, it would result in all kind of difficulties causing high 
expenses. Under this circumstance, the reform of the public institutions should be 
taken into full consideration. In addition to the initiatives of the personnel, the pro-
ductivity should be improved and the activity should be motivated.

23.3.4  The Organic Integration Methods

The 17 national congress of CPC has put forward the rule by law. The 17th CPC 
National Congress has brought out and carried out the legalization of all kinds of 
work. This requires us to carry out management according to laws for the pub-
lic institutions. However, public institutions are a special organization form in our 
country. As a special organization form, its public welfare benefits may sometimes 
be “out of work in the market”. Under this circumstance, in order to meet the 
requirements of the public, the government should adopt the administrative meth-
ods to carry out the welfare causes or associate the social program development by 
using economic methods.

23.3.5  Efficient Performance Assessment and System  
of Accountability

Registration management system for the public institutions has played an important 
role in the management of the public institutions in our country. The implementa-
tion of the registration management system is a milestone for the public institutions 
management in our country, which has greatly and forcefully promoted the stand-
ardized management process of the public institutions. However, the management 
of the public institutions is still in the simple management phrase of “examination 
and approval”. People have no idea about “how does the public institutions work”, 
“what kinds of effect does it have”, and “whether the common people feel satisfied 
about it” and so on. It has been an urgent need for the management of the public 
institutions to be equipped with standardized systems. In this case, the foundation 
of perfect performance assessment system for the public institutions and the system 
of accountability are in great need.
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23.4  The Selection of Management Mode

The 17th National Congress of CPC has put forward the construction requirements 
of “the service government, the reliable government, the government ruled by law 
and the economical government”. It has made overall arrangement on the manage-
ment of the public institutions and its reform.

23.4.1  The Overall Management Principles

In the contemporary society, the management of the public institutions in Kaifeng 
City should comply with the following principles:

23.4.1.1  To Take Human Beings as Essentials

To take human beings as essentials is the fundamental principle in order to develop 
the Cause of Socialism with Chinese characteristics. That is to say, our public cause 
comes from the public requirements of the masses of the people. The requirements 
of the people are the only starting point in order to develop flourishing public course.

23.4.1.2  To Coordinate in a Comprehensive Manner

The social public service is an organic unity entity. It cannot be separated  
artificially. When formulating the management mode, the general character of the 
public service should be stood out so as to avoid the interventions of the personal 
factors as much as possible. The management should be operated by considering 
the public services of certain region as an entire system.

23.4.1.3  To Regard Both Fairness and Efficiency as Equally Important

It is where the existence of the public institutions and the value of development lie. 
As for the public services, the fair supply mentioned here refers to the “consum-
ers”. The service productivity is the basis for the survival of the public institutions, 
and the service productivity is as well the core content for the government man-
agement departments to strengthen and manage.

23.4.1.4  To Comply with the Economic and Social Development

The development of the social public course should base on the actual  
circumstances. As for the management of the public institutions, it should comply 
with the regional economic and social development level. Only in this way can the 
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prosperity and progress of the social programs be made sure. Management that is 
backward or excessively advanced, all fails to promote the optimum development of 
the social programs.

23.4.2  The Basic Mode of the Management of the Public 
Institutions in Kaifeng City

It should be set off from the actual conditions of all places in the country. Take into 
account the relevant way of doing of the foreign public management and the success-
ful experiences of the developed areas when making explorations on the new mode 
for management of the public institutions in our country. As for the City Kaifeng, the 
management mode of the public institutions should include the following content:

23.4.2.1  Functional Target Location Management: Nonprofit Institution 
that Provides Public Products

Take the supply of public goods as the ultimate goal of the public institutions and 
take the nonprofit property as the inner attribute of the public institutions. Adopt 
the functional management mode so as to promote the “consolidation” perfor-
mance of the public institutions.

23.4.2.2  Systematic Volume Control and Dynamic Management

Use the bearing capacity of the regional economic as the basis. Determine the 
overall planning of the development of the social public services in Kaifeng City 
in a reasonable manner. Systemize all kinds of public institutions according to the 
requirement structures and proportions of the public goods of the same kind dur-
ing the corresponding periods. Found dynamic volume control mode and use it 
as the basic methods for management. In the end the management departments 
from the government are able to adjust the volume and structure arrangement of 
the public institutions at the right moment according to the economic and social 
development changes.

Diversified Development under the Market-Based System to get completion of the 
concept that government is the only host. The allocation function of the market should 
be played fully so as to allocate the resources by the market. Encourage the govern-
mental organization, the folk organization, the legal person from the enterprises, or 
even natural man to participate in the development and management of the social 
public service. The government can adopt the method of “compensated purchase” to 
transfer the production of “public product” so as to attain the maximum benefits.

Corporate Governance System of the Public Institutions that Manages Affairs 
According to Law Managing affairs according to law is a basic requirement for 
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the future social and public service management. Establish the legal person of the 
public institutions functions independently and bears corresponding responsibili-
ties according to the laws. Microcosmically, the public institutions can establish 
the board of directors, and the system of worker representative conference, etc.

Evaluation and Accountability Mechanism that Separating Management and 
Implementation the separation of management and implementation refers to the 
separation of the subject of host and the subject of monitoring for the public 
institutions. In the future, as for the management aspect of the public institu-
tion, the main responsibility of the government is to guide and monitor. On this 
basis, the foundation of perfect evaluation and accountability mechanism that is 
participated by the masses of people and monitored by the society shall be an 
important task for a period of time for the management of the public institutions 
in the future.

Scientific and Reasonable Classified Management there are many public  
institutions that are equipped with personal features. It is the basic work to make 
scientific classifications to manage well the public institutions. Only by carrying 
out different specific measures according to different types of the public institu-
tions the inner activity of all kinds of public institutions can be fully motivated. In 
this case, they can be promoted to develop flourishingly.

In a word, the management problem for the public institutions is bound to an 
important subject that needs to be faced by all levels of government for a long 
time from now on. With the changes of the economic and social environment, its 
connotations are bound to keep on changing. This certainly will bring a larger and 
wider exploration field for extensive scholars.
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Abstract This paper has made systematic summary and comprehensive  
evaluation on different versions of the story “Gesar”. The different versions of the 
story “Gesar is collected which belongs to the Yugur ethnic minority group”. It 
aims at showing a clear outline and grasps the overall situation of the story, which 
makes people apprehend at a glance.

Keywords  The Yugur ethnic minority group  •  Gesar  •  Story of different
versions  •  Collection and arrangement

24.1  The Summary and Evaluation of “The Story Gesar” 
for the Yugur Ethnic Minority Group that is Collected 
in the 1950s

At the beginning of the foundation of the nation, the nationality language research 
team in the Chinese Academy of Sciences has done comprehensive and clear pop-
ularity work on a great deal of minority groups all over the country. The research 
work is on a large scale. Among them, the Yugur ethnic minority group today is 
included. The popularity work at that year has left a great amount of precious 
information for us today. In addition, it has provided very adorable story informa-
tion for the story of Gesar when we make research into the Yugur ethnic minority 
group and the Gesar story.

24.1.1  The Collection of the Story

Title: “historical legend of the Yugur ethnic minority group”
The collection time: 1958-5
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The collection location: Lianhua Xiang Minghua District the Yugur ethnic 
minority group autonomous county in Southern Gansu

Narrator: unknown
Collator: Chen Zong-zhen, Tenishev, the nationality language research team in 

the Chinese Academy of Sciences.

24.1.2  Outline

The “huoling war” is shown as the followings:
Chao tong is very greedy. He envies the fortune of the Yugur ethnic minority group. 

When Gesar is out of his hometown for 3 years, Chao tong collects with the lord of 
the Yugur ethnic minority group so as to give away Ke dun, the wife of Gesar. Chao 
tong acts as the planted agent. With the cooperation of Chao tong, the lord of the 
Yugur ethnic minority group leads 15,000 army forces to kidnap the wife of Gesar.

When Gesar is back to his hometown, he finds that his wife has been missing. He is 
so worried that he looks for everywhere. One day, when he is piping, Ke dun hears his 
voice by accident and becomes very excited. She is piping as well. The couples meet 
each other and make the plan to get rid of the lord of the Yugur ethnic minority group.

Both sides have a fierce fight. They have fought each other for 3 days and Gesar 
killed more than 1,00,000 people. Ke dun is back with her husband. Gesar has 
won the fight and they have a reunion in the end.

24.1.3  Evaluation

As far as it has been known that the earliest version of the story is reflected in 
this piece of “the Yugur ethnic minority group historical legend”. This piece of 
“historical legend” was recorded as early as the year 1957. It was recorded by the 
scholar Zong-zhen in our country. In the year 1997, it was lectured as the language 
information of the Yugur ethnic minority group in the western part when doing the 
teaching activities [1]. The piece of “historical legend” that is talked about in this 
paper is one of the examples in it. The passage is numbered No. 2 in the original 
book. It has research values of multiple dimensions.

24.2  The Summary and Evaluation of the Story “Gesar” 
for the Yugur Ethnic Minority Group  
that was Collected During the 1980–1990s

Under the excellent circumstance of the research of “Epic of King Gesar” that 
is greatly supported by the country, the age of 1980–1990s can be said to be the 
“golden age” that collects, arranges, and studies the “Gesar” in the Yugur ethnic 
minority group. Part of the story is shown as the followings.
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24.2.1  The Collection of the Story

Title: “the legend of continuous recording of Yang (Ma) an”
The collection time: during the 1980–1990s
The collection location: Mutan Village Xuequan Countryside the Yugur ethnic 

minority group autonomous county in Southern Gansu
Narrator: Geng dengdaozhibu, En qinzhaolima
Collator: Tian Zi-cheng.

24.2.2  Outline

The content is shown as the followings:
The God has sent Gesar to punish evil. In order to do this, it sent Gesar to be 

born in the family of Chao tong. The mother and the son were considered as the 
demons and sent out home.

Chao tong wants to kill both the mother and the son with the heavy storm. He 
curses at them but fails to kill them. He tries to kill the new born Gesar with poi-
sons as well.

Chao tong sends his fellows to kill Gesar.
A murderous heart under a smiling exterior and a cruel heart under the cover of 

sugar-coated words: Chao tong receives his grandson back home with hypocritical 
show of friendship, but he tries to kill him in the way.

Chao tong gives a large crowd of cows to ask Gesar to put out to pasture. In 
addition, he requires that the cows should be fine and not missing. Gesar is very 
smart and wins Chao tong again.

Chao tong tries to kill Gesar again with the help of nine lamas from the evil 
world. However, it is still all in vain. He has no alternative but to send Gesar out 
of home.

Gesar has special abilities and makes friends with a Bai princess. The princess 
and Gesar make agreements about marriage privately.

The princess has a bad nightmare while Gesar is not there. Chao tong leads his 
evil fellows and runs away of the princess. He changes the directions of the moun-
tains and rivers with evil curse.

Gesar is confused and becomes the “man who loses his memory”. He gets 
missed in the Han District and falls in love with a girl who is from Han.

The sister of Gesar talked to Gesar and filled him with wisdom. When 
Gesar has his sense back, he said goodbye to his wife Han and again turns to 
kill the evils.

Chao tong is finally killed and the people living in the plain are all very 
happy. The couples get together in the end. However, Bai princess smiles 
while crying, for Gesar cuts the weeds and digs up the roots. He has killed her 
son with the evil.
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24.2.3  Evaluation

This piece of story has words of grace. The characters are lifelike and full of  
vitality. The structure of the story is skillfully arranged. The plots of the story 
sound very impressive. It is very rare in multiple versions of the “story”.

24.3  The Story Summary and Evaluation of the Newly 
Excavated “Gesar” in the Yugur Ethnic Minority 
Group During the Present Times (2009–11)

The author has made new collection and arrangements on the story in the  
culture study for the Yugur ethnic minority group in the Yugur ethnic minority group 
autonomous county in Gansu Province from the year 2009 to the year 2011, lasting for 
nearly 3 years. The summary of the story is partly shown as the followings:

24.3.1  The Collection of the Story

Title: “the story of a kaqiaodong”
The collection time: 2009-9
The collection location: Naiman Tribe, Yingpan Village, Huangcheng Country
Narrator: Lan Yu-xiu
Collator: Da Long-dong-zhi, Wang Jun-tao (The author).

24.3.1.1  Outline

The wife of Chao tong is vicious. She treats even the same to her sister-in-law. 
The brother helps the wicked perpetuate wicked deeds. He helps his wife to bully 
and oppress his sister. By the name of having a weird baby, he and his wife have 
driven the sister to the snow mountain.

The uncle has vicious idea that he wants to kill the little baby. Facing the sis-
ter’s son who has extraordinary power of getting what he wants, all the things he 
does turn out in vain.

24.3.1.2  Evaluation

This piece of story talks about the things from the birth to the adulthood of Gesar. 
Compared to the other pieces of story of the same kind, it is relatively in detail. 
There is no such a piece as the elder brother’s wife treats the sister-in-law with 
vicious ideas.
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24.3.2  The Collection of the Story

Title: “the story of Ge shaerzhanu and He erzhanu”
The collection time: 2010–11
The collection location: Dahe Countryside, Southern Gansu
Narrator: Qu mu-da-er
Collator: Zhuo ma, Da long-dong-zhi, Wang Jun-tao

24.3.2.1  Outline

Ge shaerzhanu and He erzhanu had a fight for many years. Neither side has the 
better of the other. They agree that using the stone to decide who the winner is.  
It is out of Ge’s expectation that he loses and runs away in the end.

24.3.2.2  Evaluation

Although the story is using the stone to decide the winner, the ancient producing 
tool for the Yugur ethnic minority group has helped him to win.

24.3.3  The Collection of the Story

Title: “the story of Gai Sai-er-han”
The collection time: 2010-10
The collection location: Naiman Tribe, Shi dalong Village
Narrator: Lan Zhi-hou
Collator: Da long-dong-zhi, Wang Jun-tao

24.3.3.1  Outline

Chao tong and his wife do not have a baby for many years. Chao tong asks for a 
baby from the God.

The God is moved and tells him how to get a baby.
However, Chao tong violates every law of nature. He and his wife tease his sis-

ter. His sister has a dream that the son and the moon go into her belly.
The sister is pregnant. Chao tong thinks that his sister has a baby given by the 

God. He is so envy that he drives her to the snow mountain.
The sister does not die from coldness and her baby is very healthy. The brother 

then sends his wife to inquire about the information.
The brother gathers together the tribe to tease at the nephew.
The mother and the son are driven to place that is rich and fertile. They live happily.
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The mother and the son run into a pride princess. They got the deserved 
treatments.

Khan attracts son-in-law for his daughter. Shi letuzi who has an ugly face has 
won nine sets in succession. He becomes a son-in-law of high rank.

Although the princess is married, she feels unhappy and very annoyed, for her 
husband is dirty and makes her feel vexed.

The husband runs into a Han woman and gets lost and lives several years with her.
The wife of Gesar is robbed by the robber. The wife left some words to her 

mother-in-law. The lost hero is having back his senses and learns the way to get 
rid of the evils.

The mother tells everything to her son and the son left his mother. After leaving 
home, he set out on the long trek to a far distance. The aim of this trip is to look 
for his missing wife, which has taken a long journey.

The blacksmith helps to make an iron wing. The wife gives a helping hand to 
her husband and kills the king in the end.

Gesar comes to the hell and takes across sentient beings universally. All living 
things become mosquitoes and insects and they fly all over the hell. The Han wife 
becomes the black spider for she kills a lot of lives.

24.3.3.2  Evaluation

This piece of story can be said to be the longest and comprehensive and full of 
characteristics. It is relatively long, for it has more than ten thousand words. It is 
relatively comprehensive, for it covers nearly all the “Gesar” story of the Yugur 
ethnic minority group that can be seen so far. It is relatively full of characteristics, 
for it is equipped with some plots that the other stories do not be equipped with.

24.4  Conclusions

To sum up, the first step of collection and arrangement of the “Gesar” story of  
different versions has been basically done. It is basically the “Gesar” stories that 
have been handed down. All of versions of the story have laid a solid foundation 
for the future research.
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Abstract The monetary capital refers to the operation capital in currency status 
owned by the enterprise, mainly including case, bank deposit, and other currency 
capitals. The monetary capital plays an important role in enterprise’s production 
and operation. This chapter discusses for accounting of enterprise’s monetary cap-
ital, having certain reality and guidance significance.

Keywords  Enterprise  •  Monetary capital  •  Accounting

25.1  Introduction

The monetary capital refers to the operation capital in currency status owned by 
the enterprise. It is the current asset with the strongest cashability among all enter-
prise’s assets to reflect that the enterprise has the asset for emergency debt, mainly 
including cash, bank deposit, and other monetary capitals [1].

The monetary capital plays an important role in enterprise’s production and 
operation [2]. The accounting of monetary capital is the accounting for income, 
expenditure, and balance for monetary capital.

This paper mainly discusses for accounting of enterprise’s monetary capital 
with certain reality and guidance significance.

25.2  Monetary Capital Features

As an important current capital of the enterprise, the monetary capital has its own 
obvious features:
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25.2.1  The Monetary Capital has Strong Cash Ability

Generally, the monetary capital could be used to pay for various debts of enter-
prise and directly purchase various raw materials or labor materials required by 
the enterprise without realization [3].

25.2.2  The Monetary Capital has Strong Mobility

In the enterprise’s production and operation process, many economic businesses 
are directly involved in receipt and payment of monetary capital, such as purchase 
of raw materials, sales of the finished products, issuance of staff’s salary, etc., all 
involved in receipt and payment of monetary capital. Therefore, in the enterprise’s 
production and operation, it is especially important to strengthen management and 
control of monetary capital.

25.2.3  The Income and Expense Amount of Monetary Capital 
Reflects Enterprise’s Production and Operation Scale 
to Certain Extent

Generally speaking, the bigger the production and operation scale is, the bigger 
the involved income and expense amount of monetary capital, vice versa.

25.2.4  Whether Income and Expense of Monetary Capital 
is Prompt Directly Influences Enterprise’s Economic 
Benefit

In its production and operation, the enterprise mainly relies on the currency capi-
tal of its business income to pay for various expenses. If the enterprise could not 
take back its business income timely, its production and operation activity may be 
interrupted for this reason, even resulting in enterprise’s bankruptcy [4].

The monetary capital’s feature just explains its important role in enterprise’s 
production and operation activity, so enterprise must pay close attention to mon-
etary capital accounting and must not treat it carelessly, otherwise, it may directly 
influence enterprise’s sustainable development.

25.3  Monetary Capital Accounting Task

In order to enhance management of enterprise’s monetary capital and fully play the 
role of monetary capital in enterprise’s production and operation, enterprise must 
enhance accounting of monetary capital. Its accounting task is mainly including:
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Reflect and monitor enterprise’s situation to carry out and execute relevant 
monetary capital management system to ensure enterprise has income and use var-
ious monetary capital under the precondition with regulation.

Timely deal with enterprise’s income and expense businesses and register on 
the account; thus to timely reflect income and settlement situation of enterprise’s 
monetary capital so as to ensure the integrity and reasonable use of enterprise’s 
monetary capital.

The accounting of monetary capital is a complicated system project. It must 
start from many aspects and consider factors in many aspects to do well of this job 
with purpose.

25.4  How to Correctly Deal with Accounting of Monetary 
Capital

The monetary capital is mainly including cash and bank deposit, etc., so in con-
ducting monetary capital accounting, it must consider capital accounting in those 
two aspects to summarize the whole and excellently complete monetary capital 
accounting work.

25.4.1  Cash Accounting

Cash refers to currency assets used to purchase the required materials and pay for 
relevant expenses and debts at any time. It is the important composition content in 
enterprise’s monetary capital with the strongest mobility. The use scope is mainly 
including salary, subsidy, various welfare bonuses or travel expenses of enterprise 
staff, etc. According to national cash management regulation and settlement sys-
tem regulation, enterprise must have income and use the cash, enhance cash man-
agement and accept supervision of open bank according to “Cash Management 
Temporary Articles” promulgated by State of Council. Generally, the cash 
accounting is mainly divided into chronological cash accounting and total classifi-
cation cash accounting.

25.4.1.1  Chronological Cash Accounting

In order to timely reflect the income and balance situation of enterprise’s cash 
in hand, enterprise must set up dairy cash account; it means that to continuously 
and daily register cash increase/decrease change situation according to the hap-
pening or completion time of cash collection or payment business. This is a kind 
of original record account, having great role to implement cash’s chronological 
accounting.
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The dairy cash account should be chronologically recorded by each item and 
day according to approved original certificate and case receipt certificate, payment 
certificate and bank deposit or payment certificate by cashier. In order to timely 
know and master cash’s collection and payment situation and balance amount, 
the account should be recorded timely and calculated total number and balance 
of daily cash income and expense at the end of the day as well as comply with the 
actual deposit amount of cash in the stock.

At the end of the month, the balance in “cash dairy” should be in compliance 
with balance of “total cash amount” to guarantee settlement daily and monthly and 
compliance with accounts. If having foreign currency, the enterprise should con-
duct detailed accounting according to set “dairy cash account” according to RMB 
cash and foreign currency cash respectively.

25.4.1.2  Total Classification Cash Accounting

In order to comprehensively reflect and monitor collection, payment and balance 
situation of enterprise’s cash in hand, enterprise should also design “cash” total 
classification account.

Total classification cash accounting should be responsible for registration 
by accountant without engaged in cashier work. The debit of total classification 
“cash” accounting should register cash income amount while the credit registers 
cash expense amount. The balance is in debit to reflect cash’s balance in hand.

When enterprise withdraws cash from bank, collects small sales amount below 
transfer account point, and collects balance of travel expense given back by staff, 
etc., it should debit “cash” account and credit on relevant account.

When enterprise handles cash expense business according to national cash 
management system within permissible scope, enterprise should debit relevant 
accounts, and credit “cash” account according to approved accountant certificate.

The chronological cash accounting and total classification cash accounting 
are both important composition parts of cash accounting work. Enterprise should 
often conduct detection for cash and guarantee to have basis thus to ensure orderly 
conduction of enterprise’s production and operation activity.

25.4.2  Bank Deposit Accounting

Bank deposits refer to various deposits that enterprise deposits in bank or other 
financial institutions. In order to enhance management and control for financial 
activities, each independent accounting enterprise should apply and open deposit 
settlement account in local national bank according to regulation.

When enterprise handles settlement business of various accounts for outside, 
the rest economic businesses must be handled through bank except various busi-
nesses in compliance with “Cash Management Article” could be settled with cash.
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25.4.2.1  Total Classification Accounting of Collection and Payment  
of Bank Deposit

In order to conduct control and accounting for accounts deposited in bank, the 
enterprise generally designs “bank deposit” total classification account.

As the total classification account of calculating enterprise’s bank deposit, 
“bank deposit” should be used as increase, decrease and end balance of bank 
deposit of the accounting enterprise within certain period. The debit registers 
increase amount of bank deposit; the credit registers decrease amount of bank 
deposit while the end balance indicates the enterprise’s actual deposit amount in 
the bank at the end of month.

For enterprises both having RMB deposit and foreign currency deposit in the 
bank, enterprises should design detailed classification accounts according to cur-
rency type in this account and conduct detailed classification accounting for vari-
ous collection and payment businesses.

In addition, the total classification accounting methods of bank deposit should 
be varied according to bank’s settlement methods. When handling various transfer 
settlements, enterprise must strictly execute settlement system and abide by settle-
ment discipline.

25.4.2.2  Chronological Accounting of Collection and Payment  
of Bank Deposit

In order to daily reflect collection, expense, and balance situation of bank deposit 
in detail, enterprise should design “bank deposit dairy account” (with similar for-
mat with cash dairy) according to deposit types in open bank and other financial 
organizations respectively.

Enterprises having foreign currency deposit also design “bank deposit dairy 
account” for RMB and various foreign currencies to conduct detailed classifica-
tion accounting. “Bank deposit dairy account” is generally recorded by cashier 
according to collection and payment certificate as well as happening sequence of 
the business.

The balance should be got at the end of the day; the income, total payment 
amount, and balance amount of this month should be got at the end of month. Also 
it needs to check accounts with bank regularly.

25.4.2.3  Check Bank Deposit

Enterprise’s bank deposit often has various collection and payment businesses in 
its production and operation process. In order to avoid error in bank deposit, enter-
prise needs to check accounts with other open banks. Generally speaking, there 
is once time each month. Its check method is to check each item between “bank 
deposit dairy account” registered by enterprise and “bank deposit account state-
ment” regularly given to enterprise by its open banks.
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If there is any incompliance, enterprise should timely check out the reason 
and make correction. For non-arrival accounts, enterprise should formulate “bank 
deposit balance adjustment table” at the end of month and adjust the balance of 
bank deposit compliance with balance of bank statement. If there is error for 
accounting record, it needs to timely investigate the reason and adjust accounting 
record.

25.5  Conclusion

The monetary capital is the enterprise’s most powerful current asset that it is easy 
to become the corruption and misuse object. In addition, as payment tool and debt-
repayment mean, the monetary capital is easy to result in a financial strait if its 
collection and payment does not cooperate well.

So, enterprise must enhance monetary capital management, strengthen mone-
tary capital accounting, and strictly abide by relevant national management system 
on monetary capital. This will promote enterprise for more beautiful future!

References

1. An W (2002) Israeli political parties: the separation, reunion and the dividing line. West Asia 
Afr 3(4):35–37

2. Yan R (ed) (1997) Analysis on the politics in israel, vol 90. Northwestern University Press, 
Xi’an, 1028–1032

3. Xu Y (2004) Conflict between the religions and the secular political powers in the course of 
the israel modernization. Middle East Stud 3(1):42–46

4. Yin G (1996) Analysis on the election of israel and the prospect. West Asia Afr 4(6):18–19



Part III
Web Science, Engineering  

and Applications



181

Abstract DV-Hop is a typical range-free node localization algorithm in Wireless 
Sensor Networks (WSN); the localization cost and the hardware requirements 
are not high  and localization accuracy of nodes is still low under certain circum-
stances. Based on the main reasons of the error of DV-Hop algorithm, an improved 
algorithm is proposed which is based on the average hop distance correction. The 
algorithm uses error correction value δ to modify the average hop distance, to 
reduce the deviation between the average hop distance and the true average hop 
distance. Simulation results show that, the improved algorithm has to more effec-
tively reduce the average localization error of unknown nodes, and to improve the 
localization accuracy, and not require additional hardware.

Keywords  Wireless  sensor  networks  (WSN)  •  Node  localization  •  Distance 
vector-hop (DV-Hop)  •  Average hop distance  •  Error correction

26.1  Introduction

Node location is one of the key technologies in wireless sensor networks (WSN). 
In most WSN applications, sensor nodes are randomly distributed, except for some 
anchor nodes; most of the node positions are unknown. Therefore, only under the 
premise of the clear nodes’ position information, further realization of the locat-
ing and tracking of the external target can be achieved. According to the localiza-
tion mechanism, the existing localization algorithms can be divided into two types: 
range-based algorithm and range-free algorithm [1]. Compared with range-based 
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algorithm, range-free algorithm has lower hardware requirements and lower locali-
zation cost. This type of algorithm has gained wide attention due to these advan-
tages. Among them, the DV-Hop [2] algorithm is widely used which is one of the 
range-free localization algorithms. It is a distributed localization algorithm based 
on range-free proposed by the Niculescu and Nath in the Navigate project. For 
research on the DV-Hop improved algorithm, the country has also made some 
achievements, such as literature. These improved algorithms to a certain extent 
though improve localization accuracy, but also increase the energy consumption 
and computing cost, etc. However, there is still room for improvement in the  algo-
rithms. It uses the product of the average hop distance between the nodes and these 
hops, to estimate the position of the unknown nodes, so that its localization error is 
larger. This paper put forward a scheme based on Ref. [3], which is based on aver-
age hop distance error correction method to improve the localization accuracy.

26.2  DV-Hop Localization Principle

The basic principle of DV-Hop is that the product of the average hop distance and 
hop counts between unknown nodes and anchor nodes are used to represent the  
estimate distance between them. The process implementation of DV-Hop algo-
rithm can be divided into three stages:

26.2.1  Measure the Minimum Hop Counts to Anchor Nodes

Each anchor node broadcasts the localization information to the entire work, 
and its packet includes its position information and hop value initialized to zero. 
Neighbor nodes receive the packet, save these information, only maintain the 
packet with minimum hop count on the same nodes, then hop add one and broad-
cast these message to other neighbor nodes. Through this mechanism, all nodes 
will receive the minimum hop value distance from each anchor node.

26.2.2  Calculate and Broadcast the Correction Value

After an anchor node obtains the minimum hop value distant from the other 
anchor nodes, we can calculate the distance Ci between two arbitrary anchor nodes 
i(xi , yi ) and j (x j , y j ). The calculation formula is as Eq (26.1) (hopsi j is the num-
ber of hops between anchor node i and anchor node j):

(26.1)
Ci =

∑

i �= j

√

(xi − x j )
2 + (yi − y j )

2

∑

i �= j hopsij
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Then, using the flooding method broadcast the correction value in the whole 
network. When each unknown node receives multiple correction values, only 
retain the average hop distance which was the first received, and discard other 
received packets. It ensures that most nodes can receive the information about 
the average hop distance from the closest anchor node. Finally, use the prod-
uct between the average hop distance Ci and hop counts hops distance of anchor 
nodes, so as to calculate the estimate distances between unknown nodes and 
anchor nodes:

26.2.3  Estimate the Coordinates of Unknown Nodes

When unknown nodes have obtained the estimated distance from three or more 
anchor nodes, it is the estimated coordinates of unknown nodes that can be calcu-
lated by the least square method.

26.3  Related Work

26.3.1  DV-Hop Algorithm Disadvantage

Analyzing the basic principle of DV-hop algorithm, its main error originated from 
the product of hops and average hop distance, which used the hop distance instead 
of straight distance. When the estimated value and the actual value of the average 
hop distance have large deviation, localization error will be increased. In Fig 26.1 
gives an example.

(26.2)di = Ci × hops

Fig. 26.1  The error 
schematic of DV-hop 
algorithm
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In Fig. 26.1, A, B, and C are anchor nodes, P is an unknown node. The solid 
line between the  nodes can communicate directly; the dotted line between nodes 
cannot communicate directly, which is needed for transition of the intermediate 
nodes. The distance between any two of three anchor nodes are 75, 40, and 100 m. 
The distance between P and A is 30 m, the smallest hop count of P to A is one, the 
smallest hop counts of P to B and to C are three hops. The length of the other sides 
is 20 m. According to DV-Hop algorithm, the calculation method of average hop 
distance of A, B, and C is:

A: (75 + 40)/(4 + 4) = 14.375;
B: (75 + 100)/(4 + 6) = 17.5;
C: (40 + 100)/(4 + 6) = 14;

We broadcast three correction values in the entire network, but unknown nodes 
keep only those received from the average hop distance of recent anchor nodes. 
Therefore, the estimated distance of P to A, B, and C are: 14.735 × 1 = 14.375, 
14.735 × 3 = 43.125, and 14.375 × 3 = 43.125; but the actual distance of P and 
A is 30 m and its error is very large.

26.3.2  The Existing DV-Hop Improved Algorithm

The traditional DV-Hop algorithm does not have high  location accuracy. To solve 
these problems, many scholars from the point of view of reducing average hop dis-
tance have proposed better improvement methods [4–8] to reduce error. In [3]  was 
proposed the improved method of the average hop distance of the entire network. 
The average hop distance of the entire network is defined as cc, see Eq. (26.3):

Among them, Ci is the average hop distance of a single anchor node, n is the 
number of anchor nodes.

In  [5] the local fixed method is used to consider the closest anchor nodes and 
other anchor nodes. In solving the average hop distance between unknown nodes 
and anchor nodes, divide two cases: (1) solution for the distance between unknown 
nodes and the closest anchor i using Eq. (26.1); (2) solution for the distance between 
unknown nodes and other anchor nodes. First, calculate respectively the average hop 
distance dij between anchor node i and other anchor nodes, then use Eq. (26.5) to 
calculate the distance between unknown nodes and other anchor nodes.

(26.3)cc =

∑

Ci

n

(26.4)dij =

√

(xi − x j )
2 + (yi − y j )

2

hij

(26.5)Ci j =
(Ci + di j )

hij
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Among them, node j is another anchor node in the data table of anchor node i, hij 
is hop between anchor nodes i and j, dij is the average hop distance between anchor 
node i and other anchor nodes.The localization performance of these algorithms 
has been improved to some extent, but there are still errors, and there is room for 
improvement.

26.4  Improved DV-Hop Algorithm

This paper is mainly based on the  analysis of the traditional DV-Hop algorithm 
and [3]. Owing to the lack in the literature [3], it puts forward to the improve-
ment scheme, which is to modify the average hop distance, in order to reduce the 
localization error. First, this algorithm uses Eq. (26.3) to calculate the average hop 
distance of the entire network cc; then analyzing the deviation between the true 
distance and the calculating distance between anchor nodes, gets the average hop 
distance error of the entire network so as to modify the average hop distance of 
the entire network to improve the precision of localization. Define δ as the average 
hop distance error of the entire network:

Among them, |dt − de|ij is the absolute value of the difference of the actual and 
estimated distance arbitrarily between two anchor nodes i and j. hopsi j is arbitrar-
ily the smallest hop count of  two anchor nodes i and j, n is the total number of 
nodes in networks.

In the localization process, the distance on the same path will be counted twice, 
and will lead to increased computational overhead. Therefore, in order to reduce 
the amount of computation, to calculate the estimated distance between anchor 
node i and anchor node j which is on the same path, it is only to calculate deij, and 
not to calculate deji. dt and de show as Eqs. (26.7) and (26.8):

For example, in Fig. 26.1, A, B, and C are anchor nodes. Calculate the average 
hop distance of the entire network cc:

Use the hops between the anchor nodes and the average hop distance of the 
entire network cc to calculate the estimated distance of AB, AC, and BC, using Eq. 
(26.7) to calculate the actual distance of AB, AC, and BC, and then use Eq. (26.6) 

(26.6)
δ =

∑

{|dt − de|ij /hopsij}

n

(26.7)dt =

√

(xi − x j )
2 + (yi − y j )

2

(26.8)de = cc × hopsij

(26.9)cc =
CA + CB + CC

3
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to calculate the error correction values δ of the average hop distance of the anchor 
nodes of the whole network the average hop distance error correction value:

Among them, three is the number of anchor nodes in Fig. 26.1.
The schedule details of the improved algorithm of this paper are as follows:

1. First, all the nodes get the minimum hop and coordinate location away from 
each anchor node in the networks.

2. In the second stage, use the improvement scheme of this paper is to correct 
the average hop distance error. First, use Eqs. (26.1) and (26.3) to get the 
average hop distance of the entire network, then take advantage of Eq. (26.6) 
to calculate the average hop distance error of all anchor nodes and broadcast 
δ to the entire network. On the basis of [3] increase a data broadcast stage. 
After this stage, all unknown nodes and anchor nodes know the average hop 
distance error of the entire network, so as to get a new equation on the average 
hop distance of the entire network:

Among them, k is a variable parameter used to balance on the size of the aver-
age hop distance, which is in [−1 1]. Its value depends on the specific network 
environment.

Combined with the minimal hop counts between unknown nodes and anchor 
nodes, solve the estimated distance of unknown nodes to anchor node:

3. Get three or more of the estimated distance between unknown nodes and 
anchor nodes, then use the maximum likelihood estimation method to calcu-
late the coordinators of unknown node.

Assume that the coordinates of n anchor nodes are: (x1, y1), (x2, y2) . . . . . . (xn , yn),  
the coordinates of the unknown node P is (x , y), the distance of each anchor node 
distance to the unknown node P is d1, d2, d3 . . . . . . dn, which can be expressed as  
Eq. (26.13).

(26.10)δ =

(
|dt−de|AB

hopsAB
+

|dt−de|AC
hopsAC

+
|dt−de|BC

hopsBC
)

3

(26.11)HopSizenew = cc + kδ

(26.12)di = HopSizenew × hops

(26.13)



























(x1 − x)2
+ (y1 − y)2

= d2
1

(x2 − x)2
+ (y2 − y)2

= d2
2

...

(xn − x)2
+ (yn − y)2

= d2
n
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 Equation (26.13) can be written into the form of AX = b. Among them, A and 
b is as follows:

Using a standard least squares method to solve the equationAX = b, the solu-
tion is as follows:

26.5  Analysis of Simulation Results

26.5.1  Experiment Environment Setting

In order to verify the performance of the improved algorithm of this paper, 
using Matlab 7.0 simulation, the simulation results are compared and analyzed. 
In wireless sensor networks, the N sensor nodes are deployed, the number of 
anchor nodes and unknown nodes are entered by the user. The simulation area is 
100 × 100 m; these sensor nodes use a randomly distributed way and the experi-
mental results take the average of many experiments, using the localization error 
formula to evaluate the overall performance of the algorithm. The equation is as 
follows:

Among them, (xt , yt ) is the true coordinator of unknown node, (xe, ye) is the 
estimation coordinator of unknown nodes, R is the communication radius. The 
sensor nodes are randomly distributed in the 100 × 100 m square area as shown in 
Fig. 26.2 ; it has 100 sensor nodes, its communication radius is 20 m, the number 
of anchor nodes is 20.

(26.14)A =







2(x1 − xn) 2(y1 − yn)

.

.

.
.
.
.

2(xn−1 − xn) 2(yn−1 − yn)







(26.15)b =









x2
1 − x2

n + y2
1 − y2

n + d2
n − d2

n−1

...

x2
n−1 − x2

n + y2
n−1 − y2

n + d2
n − d2

1









s

(26.16)
⌢

X = (AT A)−1 AT b

(26.17)error =

√

(xt − xe)
2 + (yt − ye)

2

R
× 100%
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26.5.2  Experiment Results and Analysis

Figure 26.3 compares the different values of the variables k, which has the impact 
of the localization for the improved algorithm of this paper. 200 sensor nodes are 
randomly deployed, communication radius is 30 m.

From Fig. 26.3 we can conclude that when the total number of nodes and 
anchor nodes are constant, the localization error depends on the value of the vari-
able parameters k; when the parameters are variable k for setting value, the locali-
zation error depends on the number of anchor nodes and all nodes. The three 
simulation curves show that: when the value of k is at [0.3 0.7], the algorithm 
localization error is relatively lower, especially when the value of k takes around 
0.6. In the following experiments the value of k is set as 0.6. But in different net-
works, the better localization error corresponds to the value of k which is also 
different.

By changing the number of anchor nodes, the impact of the number of anchor 
nodes on the localization error, random distribution of 100 nodes is studied. The 
nodes’ communication radius is set to 20 m, the number of the anchor nodes is set 
to 5, 10, 15, 20, 25, 30.

It can be seen from Fig. 26.4 that when the number of nodes and the com-
munication radius of nodes are constant, the localization error of two algorithms 

Fig. 26.2  The diagram of 
the sensor nodes randomly 
distributed

Fig. 26.3  Different value 
of k on the influence of the 
localization error
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presents the trend of decreasing, with the increase in the proportion of anchor 
nodes. But when the anchor node proportion is more than a certain number, the 
two algorithms’ traffic will also increase and the rate of localization error reduc-
tion  would be slower. Therefore, setting the right number of anchor nodes to some 
extent can improve the localization precision. Localization accuracy of the algo-
rithm in this paper can be improved by an average of about 5.8 %, compared with 
the DV-Hop algorithm. Among them, when anchor nodes are 20, localization error 
of the algorithm of this paper can be reduced to about 8 %.

In order to study the impact of the nodes on the localization error, the number 
of nodes is set to 100, 150, 200, 250, 300, 350, communication radius is set to 
20 m, and the number of anchor nodes is set to 20. As shown in Fig. 26.5, when 
the number of nodes is the same, the localization error of the algorithm of this 
paper is lower than the DV-Hop algorithm. In addition, with the increase of nodes, 
the two algorithms’ localization error is reduced to a certain degree. When the 
number of nodes is at 100, localization error is decreased by about 12 %.

4. In Fig. 26.6, the number of all nodes is set to 100, the anchor node ratio is set 
as 10 %, communication radius is set to 15, 20, 25, 30, 35, 40 m. Compared 
with DV-Hop algorithm, the average localization errors of the improved algo-
rithm is decreased by about 6.8 %. When the communication radius is 40 m, 
the localization error of the DV-Hop algorithm is 30 %, the localization error 
of the improved algorithm is 23.62 %, the improved algorithm is better than 
DV-Hop algorithm.

Fig. 26.4  The relationship 
between the number of 
anchor nodes and localization 
error

Fig. 26.5  The relationship 
between the number of nodes 
and the localization error
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26.6  Conclusions

Owing to deficiencies in the DV-Hop algorithm, the improved DV-Hop algorithm 
of this paper uses the error of the real distance and the calculation of the distance 
between anchor nodes to modify the average hop distance of the entire network, 
so as to make the average hop distance of the entire network closer to the real 
value of the average hop distance closer. Eventually the localization accuracy is 
improved, and also the efficiency of object detecting and tracking. However, 
the algorithm of this paper in communication and computing cost aspects has 
increased. Therefore, to reduce the communication and computing cost is the 
focus of future research.
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Abstract To study cited relations, node degree, and betweenness of citied networks 
of library and information science core journals are studied. Degree index, degree 
active index, and degree rise index are introduced to quantify the changing direction 
and speed of the citied frequency of a journal; so are betweenness index, betweenness 
active index, and betweenness rise index in quantification of the “bridge” role of a 
journal. ∑D, ∑B and ∑ are gotten to assess citied ability, bridge role, potential influ-
ence, and development foreground of a journal. It is showed that the method is effec-
tive in the study of cited relations.

Keywords  Journal network  •  Citation  •  Topology parameter

27.1  Introduction

References are important information for citation statistics and analysis [1]. 
Citation analysis is a measurement [2] in study of citation by use of graph theory, 
fuzzy sets, and other mathematical and statistics methods to reveal the quantitative 
characteristics so as to evaluate and forecast the development trend of a journal [3]. 
Citation analysis is useful in exploring subject microstructure [4]. In this paper, the 
citation network of Chinese 19 core journals of library and information science 
(JLIS) are studied from their degree and betweenness centralities in consecutive 
5 years to assess their influence and future development trend.
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27.2  Main Parameters of a Node

Citation network is a special type of social network, with nodes representing the 
journals, connections (edges) between the nodes representing the citing and cited 
of the journals [5]. In a citation network, the importance of a node is equivalent 
to the significant derived from the connections of the node to others, and called  
centrality or parameter. In this paper, degree and betweenness [6] of the nodes 
of the journal network are studied and the influence and the development trends 
of each journal are assessed. The definition and calculation methods of the two 
parameters can be found in literature [7].

27.3  Analysis of JLIS Citation Network

27.3.1  Data Source

Data used in the study are collected from CNKI [8]. In that, citing (citied) data of 
each year of 2006–2010 of 19 JLISs are gathered respectively. The journals are 
listed in Table 27.1 and each is given a No.

27.3.2  Data Analysis

The degree centrality of each of the journals is directly counted from the data col-
lection, and the betweenness centralities of them are calculated by Ucinet 6 for 

Table 27.1  Chinese 19 core journals of library and information science (JLIS)

No. Journals No. Journals No. Journals No. Journals

1 Journal of  
library 
science in 
china

6 New technology 
of library and 
information 
service

11 Library work  
and study

16 Library and 
information

2 Information 
studies: 
theory & 
application

7 Researches 
on library 
science

12 Library 17 Journal of the 
national library 
of china

3 Document, 
information  
& knowledge

8 Library 
development

13 Journal of 
academic 
libraries

18 Information and 
documentation 
services

4 Library and 
information 
service

9 Library journal 14 Journal of the 
china society 
for scientific 
and technical 
information

19 Library theory and 
practice

5 Information 
science

10 Library tribune 15 Journal of 
information

– –
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Windows [9]. After that, degree index, degree active index, and degree rise index 
are to be introduced into to quantify the changing direction and speed of the citied 
frequency; so are betweenness index, betweenness active index, and betweenness 
raise index in quantification of the “bridge” role of a journal.

27.3.2.1  Degree Centrality

In degree centrality and relation analysis below, the citation network is directed 
and with repeated edge in which the citied frequency is considered. Let i (i = 1, 
2… 19) be a journal and y (y = 2006, 2007, …, 2010) be a year. The degree of i in 

y is the sum of the cited frequencies of i cited by 19 JLISs (including itself) in y.  

That is  diy =

∑19
j=1 dijy.

Degree Index D
Degrees of different journals are variable in a big scope and not able to reflect 
their academic position and role, so the degree index is introduced to compare the 
relative positions of the journals in a citation network.

Definition 1 The average degree of i is the average degree of its 5 year degrees; 

that is Adi =

∑2010
y=2006 diy /5. Ady is an average annual degree, which is the 

average of the degrees of the 19 journals in year y; that is Ady =

∑19
i=1 diy /19. 

The total average degree is the average degree of the 19 journals in 5 years; that is 
Ad =

∑19
i=1 Adi /19 =

∑2010
y=2006 Ady /5. Then, the degree index of i is the ratio of 

its average degree to the total average degree; that is Di = Adi/Ad.
The average degree, average annual degree and degree index of 19 JLISs are 

listed respectively in Table 27.2.
The total average degree is 732.5 (Ad = 732.5). Di > 1 is called high degree 

index, while Di ≤ 1 called low degree index. The former is consisted of 1, 4, 5, 7, 
10, 12, 13, 15, and their average degree bigger than the total average degree. The 
latter are 2, 3, 6, 8, 9, 11, 14, 16, 17, 18, 19, and their average degree smaller than 
the total average degree.
Degree Active Index HD
For the changing of the degree in different year can reflect the development of a 
journal, the degree active index is introduced to quantify the character.

Definition 2 Let max (diy), min (diy) respectively be the maximum and 
minimum of the degree of i, and hi = max(diy)/min(diy) be their ratio; 

Table 27.2  Degree index of 19 JLISs

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 Ad

Adi 1,035716 518 1,645 861 434 953 731 586 985 622 752 784 605 1,021 435 221 556 457 732.5
Di 1.41 0.98 0.712.25 1.18 0.59 1.30 1.00 0.80 1.34 0.85 1.03 1.070.831.39 0.59 0.30 0.76 0.62 –
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Amax =

∑19
i=1 max(diy)/19, Amin =

∑19
i=1 min(diy)/19  be the average of max

(diy), min (diy) of 19 JLISs respectively, and A = Amax/Amin be their ratio; then 
HDi = hi/A*Di is the degree active index of i.

In right column of Table 27.3, there are Amax = 897.89, Amin = 554.58, 
A = 1.62 respectively from top to bottom. The journals of Hi ≥ 1 are 2, 4, 7, 8, 9, 
11, 12, 16 while HDi < 1 are 1, 3, 5, 6, 10, 13, 14, 15, 17, 18, 19. The citied fre-
quencies of the former are various in a big scope and their active obviously in the 
citation network while the latter’s vary little and their degree are not active.

Degree Rise Index RD
For the degree active index can describe the various extent of a journal but can-

not show the direction, the degree rise index is defined to measure the direction 
and the speed of the variation as followings:

Definition 3 Let riy = Diy/Diy−1−1(i = 1, 2, …, 19,y = 2007, 2008, 2009, 2010) 
be the degree rise index of i in year y, and ri =∑riy be the rise extent of i while 
Ar =∑ri/19 be the average rise extent of 19 JLISs; then, the degree rise index of i 
is RDi = ri/Ar*Di.

The degree rise index of 19 JLISs are given as Table 27.4.

27.3.2.2  Betweenness Centrality

Betweenness was introduced as a measure for quantifying the control of a human 
on the communication between other humans in a social network by Linton 
Freeman [10]. The definitions of betweenness index, betweenness active index and 
betweenness rise index of 19 JLISs are similar to what have defined in degree cen-
trality above and calculated in Table 27.5 as Bi, HBi, and RBi, respectively.

27.3.3  Discussion

The degree index D, degree active index HD, degree rise index RD and between-
ness index B, betweenness active index HB, betweenness rise index RB are sum-
marized to be degree score (∑D), betweenness score (∑B), and total score (∑) in 
Table 27.5. The observation and analysis as follows:

1. There are several journals with high degree score (∑D) which are 4 (9.35), 7 
(5.61), 11 (3.76), 12 (3.59), 15 (3.59) meaning their close relationship with 
the others, and strong actual strength, powerful potential, and obvious devel-
opment trend. On the contrary, the others with low degree scores mean their 
underpowered impetus and unclear prospect.

2. Journals with high betweenness score (∑B) are 3 (8.57), 17 (6.42), 16 (3.77), 
11 (3.69), 10 (3.16). They are positioned in the shortcut of so many pairs of the 
others that they place important betweenness and bridge in citation networks.
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3. That some of the journals, such as journal 10 and 11, are found to be higher 
both in ∑D and ∑B (>3.0, listed from 3rd to 5th), means their citied level and 
bridging level being all well. So, the degree score (∑D) and betweenness score 
(∑B) are summed up to be a total score (∑) to assess comprehensively a journal 
from two parameters as degree and betweenness of a citation network. Journals 
with high total score (∑) are 4 (11.87), 3 (10.34), 7 (7.90), 11 (7.44), 17 (7.21), 
meaning their strong overall strength and powerful potential in development.

27.4  Conclusion

This paper mainly studies the node degree and betweenness of 5 consecutive year 
citing networks of core journals of library and information science based on net-
work topology. In the analysis of node’s degree, degree index, degree active index, 
and degree rise index are defined to quantify the changing direction and speed of a 
journal’s citied frequency; so are betweenness index, betweenness active index, and 
betweenness rise index defined in the analysis of node’s betweenness to quantify the 
“bridge” role of a journal. As the results, ∑D, ∑B, and ∑ are got as degree score, 
betweenness score, and total score to assess the citied levels, bridge levels, and 
potential development prospects of 19 JLISs. As a new method of bibliometrics, the 
method used in the paper can also be used to study the other problems of documentary 
metrology.
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Abstract Community Digital Management System is an important means of 
 community digital management. Traditional system analysis design methods have 
been difficult to guarantee the efficiency and quality of software development. 
Object-oriented technology can effectively solve this problem. UML is a standard 
for object-oriented software system modeling tool. This paper introduced UML 
modeling mechanism. On the basis of analyzing the functions of Community 
Digital Management System, the paper used of UML to model the Community 
Digital Management System, which provides a theoretic basis for follow-up devel-
opment of the system. The model method based on UML can accelerate software 
development process and improve software quality. At the same time, it can sup-
port dynamic business requirements.

Keywords  UML  •  Object-oriented  •  Community  •  Digital management  •  Modelling

28.1  Introduction

With the rapid development of computer technology and the deepening of infor-
mation needs degree, the production scale of software is increasing. How to 
develop high-quality software within a reasonable time period is an urgent prob-
lem. Object-oriented (OO) technology reduces the difference of the solution 
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domain and the problem domain, provides a good reuse mechanism and more 
effectively improves software development efficiency, which provides an effective 
way for the solution of the above problems.

Unified Modeling Language (UML) is a standard for OO and component-based 
software system modeling tool. It is a tool which is used to draw the visualization 
description to the software system model. Its scope is not limited to support OO 
analysis and design, but also to support the whole process of software develop-
ment from requirements analysis. It helps developers to draw a clear model for 
facilitating the exchange.

Taking the analysis and design of the digital community management systems 
for example, the paper explains how to reduce the difficulty of software develop-
ment and improve the development efficiency by the UML.

28.2  Introductions of UML Modeling Mechanisms

UML provides with a standard method which is used to observe and describe the 
various system features from different angles. UML defines five major categories 
and a total of nine kinds of model diagrams. Table 28.1 lists the UML view and the 
diagrams included by view and the main concepts related with each diagrams [1, 2].

Table 28.1  UML view and diagram

Primary domains View Diagram Primary concepts

Structure Static view Class diagram Class, correlation, gener-
alization, dependency 
relationship, realiza-
tion, interface

Use case view Use case diagram Use case, participant, 
correlation, extension, 
inclusion

Realization view Component diagram Component, interface, 
dependency relation-
ship, realization

Deployment view Deployment diagram Node, component, depend-
ency relationship, 
position

Dynamic State machine view State view State, event, exchange, 
action

Movement view Active diagram State, activity, combination
Interactivity view Sequence diagram Interactivity, object, mes-

sage, active
Cooperation diagram Cooperation, interactiv-

ity, cooperation, role, 
message

Model  
management

Model  
management view

Class diagram Subsystem, model

Extendibility All All Constraint, tag value
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From the point of view of practical application, when using OO technology 
to design information system, UML application can be shown in Fig. 28.1. In 
 addition, there are two supporting mechanisms including common mechanism and 
extension mechanism. In practice, in fact, not all projects need to use all these dia-
grams. For example, many projects may not use the state diagrams and activity 
diagrams. A state diagram is used to build life cycle model as an instance of the 
class. Activity diagram is very useful for the complex process of use case or mod-
eling for the operation of class. In the community information system, the system 
is mainly focused on data processing, information retrieval and so on. Taking the 
community digital systems for example, UML modeling analysis will be made.

28.3  UML Modeling Case Analysis of Community Digital 
Management System

28.3.1  Function Analysis of Community Digital Management 
System

Digital management [3] refers to the general term of management activities and 
management practices to quantify management objects and management behavior 
and achieve the functions such as planning, organization, coordination, and man-
agement, innovation through using of computer, communications, networking, 
and artificial intelligence techniques. Community digital management combines 
information technology with community management and unified coordinates and 
mobilizes the various departments, units and the residents to do a good join com-
munity work so as to improve the quality of community management and meet the 
growing material and cultural needs of residents.

Community Digital Management System mainly includes the four functions: 
community affairs management, community office management, community 

Fig. 28.1  Application position of UML elements in the system design
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web-based information services (including online education, e-commerce, online 
entertainment, etc.), and family intelligent. The key of the digital management is 
to build a digital management system. And the digital processing modules mainly 
include:

Data statistics module: community population data (the statistical data such as 
sex structure, occupational structure, age structure, knowledge structure and so 
on).

Query help module: it contains the administrative affairs (policy advices such 
as supporting the military special care, real estate, family planning, etc.), service 
information (travel, weather, shopping, dining, and entertainment information, 
etc.), intermediary services (housekeeping, tutoring services, appliance re-pair, 
employment agencies, home decorating, and other service information advices), 
emergency services (fire, police, ambulance, emergency housing re-pairs, and 
other information).

28.3.2  UML Modeling Analysis

28.3.2.1  Building of Static Model

The use case diagram of UML [4, 5] can vividly describe the customers’ needs. 
The main components of the use case model include use cases, roles, and system 
boundaries. The use case is used to describe the function demand; the role is used 
to describe external entity related to the system functions which can be user and 
an entity. It runs the “use cases” in information systems to achieve the purpose 
and it is the main body of information systems. While the system boundaries are 
used to define system functional scope. Therefore, UML functional modeling of 
the system is used to complete the needs analysis. Through use case modeling, the 
external roles and the systems can be carried out functional modeling. Community 
Digital Management System is a community service-oriented and it is managed by 
community officers. By the above functional requirements analysis, use cases and 
system roles can be defined. The use case diagram is as shown in Fig. 28.2.

Static modeling [6] is a description of the static structure of information sys-
tems, which can be achieved by class diagram, object diagram, and package dia-
gram. The class diagram is particularly important, it not only define the classes 
in the system, but also expresses the links between classes such as association, 
dependency, generalization, realization, including the internal structure of a class 
(class attributes and operations). Being different from the data model, it not only 
shows the structure of the information, but also describes the behavior of the sys-
tem, which is valid throughout the life cycle of the system. The class diagram 
technique is the core technology of the OO technology, which used to describe the 
relationship between the properties of an object and the other object.
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28.3.2.2  Building of Dynamic Model

For Information management system, in addition to a static model, it is more 
important to analyze various information processing timing and properly con-
trol and process this information. So the dynamic modeling can achieve this 
goal. The behavior diagrams and interaction diagrams describe the cooperation 
 communication mechanism between the objects and the timing of behavior in the 
cooperation process. Information systems focus on to control information, so the 
timing diagram is the main description tools of the dynamic modeling of informa-
tion systems. The online information services subsystems in the community digital 
management system include online education, e-commerce, online entertainment, 
etc. Taking online entertainment activities for example, the paper gives its tim-
ing diagram. In time of online entertainment, each community member chooses 
the online entertainment projects according to personal tastes. Through the sys-
tem interface, it carries out the qualification first to check whether the user is the 
 community member. If he is community member, he can enter, or refused to enter. 
The timing characteristics depiction of this activity can be shown in Fig. 28.3.

In the analysis phase, the model diagram can describe the static structure 
and dynamic behavior of the specific area class (or instance). The design period 
emphases on refining the class function (operations and attributes) extracted in the 
period of analysis. At the same time, the technology problems such as databases, 
user interfaces, communications, equipment, and other technical aspects can be 
solved through adding new classes. The structure design phase mainly defines 
package (subsystem) and determine the dependencies between the  packages and 
the main communication mechanism. The class diagram pack-age technology can 
separate logic from the technical logic to reduce the dependence of the class so 

Community System

- -

-

-
Affair Management

Office Management

Online Services

Home Intelligence

Member

Manager

Fig. 28.2  First layer use case diagram of community digital management system
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as to achieve high cohesion and low coupling. OO analysis and the design mod-
eling process is not a simple top-down one-way process. In other words, the 
design model is established not until the analysis model is completed. The iterative 
approach makes two models staggered growth, so to ensure that the final program 
can effectively reflect the requirements of the problem.

28.4  Conclusions

The paper introduces the entire development process using UML to model,  
construct, and test for community digital management system. UML is just a set 
symbols system for the modeling, rather than means, nor is the software process. 
But it can be used in a variety of modeling methods and a variety of software pro-
cess. In addition, it can carry out visualization, detail, structure and documentation 
for software-intensive systems, products.

In the process of MIS system development, UML can provide with a unified, 
flexible, and easy to understand expression model to the entire development pro-
cess, which will help the understanding expansion and maintenance of the soft-
ware system.
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Ismeet:=(content:string,condition:string)
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Download()
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Checker
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Fig. 28.3  Timing diagram of online entrainment movement
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Modeling is to achieve, the software system development method based mod-
eling is MDA, which is Model Driven Architecture. This method is by stepwise 
refinement of the model, and then the model is a reality. So the product-related 
documentation can be obtained at the same time. But now the MDA is still in 
development. If that day arrives, the programmers will no longer use C++,  
C#, Java to program, but they will use more advanced UML to write programs. 
This is also one of the reasons using the UML to develop system.
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Abstract The aim of this study was to discuss the research focus on Network 
Interactive Services in university library in china. We adopt the method of 
research focus analysis based on the frequency of keyword and g-index, taking 
database China Academic Journal Database (CAJD) as the data recourse. The 
results show that development of digital referential consultant service and col-
laborative model, technology of internet interactive services, knowledge man-
agement in the role of the internet interactive service, are the research focus of 
medical literature retrieval course in the last 7 years.

Keywords  Internet interaction services  •  Academic library  •  Research focus  •  G-index

29.1  Introduction

As the network technologies become more sophisticated, the electronic 
 information resources developed, modern library collection vector and collec-
tion composition has undergone profound changes. Interaction in the form of the 
library reader service also accompanied by a profound change the new, interactive 
network service model will be the future mainstream of the university library ser-
vices and development trends. Network interaction has become the focus of atten-
tion of scholars.
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29.2  Methods

29.2.1  Data Sources

Take the literature published in the “CAJD” as the data resource. The retrieval 
expression: SU = Library and SU = (Network Interactive+digital refer-
ence consultation+online consulting+virtual reference consultation+push 
service+Blog+BBS+E-mail+OICQ), year from 2005–2011. Obtained a total of 
1,800 articles the retrieved articles were grouped according to keywords.

29.2.2  The G-Index

According to the definition of G-index, if the papers are arranged in the de-sending 
order of their number of citations, gψ is the largest number such that the summation 
of the number of citations is at least g2. In other words, when papers are arranged in 
descending order of their citations, g-index can be defined as follows [1].

Note that g-index is the largest number iψ such that 
∑

i Ci ≥ i2

The g-index of key words also could also be calculated like this, we calculated 
g-index for each keyword the greater the g-index the greater the influence of the 
keywords [2]. We filtered out 52 high frequency keywords. The key words were 
arranged by the size of the g-index as shown in Table 29.1.

(29.1)g = max (i) :

∑

i

Ci ≥ i2

Table 29.1  High-frequency keywords and g-index of university library network interactive  
services

Serial number Keyword Keyword frequency Keyword g-index

1 Blog/library blog 201 24
2 Web 2.0 70 24
3 Library 489 22
4 Digital reference consultation 307 21
5 Library 2.0 40 21
6 Viral reference consultation 207 18
7 Information service 140 18
8 University library 232 16
9 Reference consultation 130 16
10 Individualized service 55 16
11 Digital library 90 14
12 RSS 42 14
13 Push service 28 14
14 Knowledge management 48 13
15 Network environment 46 12

(continued)
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Combined with these data, we summed up the research focus of the Network 
interactive services of library:

1. Present situation research of Network interactive service and cooperation 
model, Consists of nine keywords: digital reference service, virtual reference 
service, collaborative digital reference service, the service model, librarians, 
knowledge services, real-time consultation, and personalized service.

2. Network interactive services related technologies, Consists of five keywords: 
Web 2.0, Library 2.0, blogs, RSS, Notification service.

3. Knowledge Management of University Library, Consist of two keywords: 
University library, knowledge management.

29.3  Figures Results Analysis and Conclusion

29.3.1  Situation Research of Network Interactive Service  
and Collaborative Model

In China, the digital reference consultation service started in quite late years, but the 
development is quite rapid, there are a growing number of university libraries are 
carrying out the Digital Reference consultation Service [3]. Digital Reference con-
sultation and the development of advisory services practice, which greatly improve 
the level of library Network interactive service, also makes the related theoretical 
studies to become a research focus of network interactive services 2.3 Footnotes.

Depending on the digital reference consultation service in the information 
interaction and the cooperation way of digital reference consultation services, 
there are three cooperation models:

1. Asynchronous Digital Reference consultation Service. Generally by using of 
E-Mail, Web form, BBS, and FAQ

Serial number Keyword Keyword frequency Keyword g-index

16 Service model 38 12
17 Subject librarian 20 10
18 Cooperative digital reference service 27 9
19 Library service 27 9
20 Comparative study 9 9
21 Service 39 8
22 Reader service 36 8
23 Real-time reference 16 8
24 User 13 8
25 Library website 11 8
26 Knowledge blog 9 8
27 Knowledge service 24 7

Table 29.1  (continued)
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2. Real-time reference service. Generally by using of online chatting room 
OICQ and UC.

3. Cooperative digital reference service, consist of two or more digital  reference 
Consultation platforms, for example CALIS distributed united Virtual 
Reference System. Because of the digital reference service is a emergent 
 novelty for the Chinese university, and still at the exploratory and pilot phase, 
how to make good use of these three service models to carry out more effi-
cient on line reference consulting services and, how to provide truly satis-
fied information service for wider range of users, is the focus problem for 
 university library at this stage.

29.3.2  Research on Network Interactive Services Related 
Technologies

Network interactive services related technologies are the security of network 
interactive services. The web 2.0 technology was mainly talked about. Using 
web 2.0, university library was impelled to expand information resources, 
extend library information services, and make the library service level in 
proved become possible [4–6]. At present, Blog, Wiki, RSS, and Folk snoopy, 
as the core technique in web 2.0, were widespread used by university library to 
innovate library information service. University library, as a university informa-
tion exchange center, how to use these new technologies, new ideas to provide 
services, have been a very worthy subject. The present study is more about the 
blog in the digital reference applications and information push service based on 
RSS.

29.3.2.1  Blog

As a Web log, the blog has been applied in many libraries. University Library 
can use the blog to build interactive online learning platform, conduct education, 
and training for users. Using of blog has broken through traditional boundaries of 
time and space, and makes the object of user socialized and the education more 
humane. The teachers also can do some tracking and evaluation after class, or 
offer project or topic, and let the students discuss with each other by blog, While 
the students through the blog will explore in the learning process, found that 
share information with other members can improve their collaborative learning, 
the research ability of study and the independent in learning [7, 8]. The growing 
popularity of blogs suggests the possibility that some of the works that students 
need to do in order to read well, respond critically, and write vigorously might be 
accomplished under circumstances dramatically different from those currently uti-
lized in higher education.
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29.3.2.2  RSS

RSS is a technology for syndicating information such as the content of websites. 
These technologies enable desirable practices such as collaborative content creation, 
peer assessment, formative evaluation of student work, individual as well as group 
reflection on learning experiences, and up-to-date information regarding changes in 
collaborative spaces, and can be used in the development of authentic learning tasks.

The same with the blog, the RSS were also applicator in library, such as 
museum press released and the thematic guide/navigation. Wuhan University 
Library is a goof example to use Thematic Guide topics. Information Portal 
RSS Push Service As more and more libraries started using RSS technology, 
their forms of service had more innovative application of RSS which can further 
enhance the library of interactive service capabilities, so that the library network 
of interactive services become more flexible and proactive [9, 10].

29.3.3  The Application of Knowledge Management  
in the Network Interactive Services

Today most scholars believe that introducing the concept of knowledge management 
into the digital library reference consulting services can help to improve the library’s 
operational capability and efficiency of services [11]. The goal of knowledge man-
agement is trying to get the most appropriate knowledge in the most appropriate 
time and pass the knowledge to the most appropriate person; this precisely corre-
sponds to “reference”, amity to answer user’s questions in digital reference service. 
Librarians interact with the users through the network means “consultation” and the 
establishment of the Q&A knowledge base. The advanced nature of the library of 
knowledge management for digital reference service is mainly reflected in: First, the 
digital reference source of information organization building that is the production 
and organization and management of explicit knowledge; The second is the develop-
ment and externalization of tacit knowledge resources of the Reference Librarian, 
which will Contribute to the cooperation of the staff, and further improve the 
 provision of new ideas and concepts for Library Digital Reference Service. To help 
solve the problems encountered in the development process. Knowledge manage-
ment concept is worthy of further promotion in the network interactive services [12].
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Abstract Compared with web 1.0, the application of BLOG, RSS, Wiki, SNS, 
P2P, IM technologies provide the learners with a more free, more interactive, 
more convenience internet website and internetwork platform, which enables the 
 informal learning toward the tendency of personalization and people-oriented. 
Web 2.0-based informal learning is increasingly becoming a new and hot field of 
study. On the previous basis of the definition of informal learning, web 2.0 further 
elaborates and describes it and then summarizes the characteristics and effective-
ness of informal learning, constructing a web 2.0-based informal learning model 
on the basis of corresponding theoretical support.

Keywords  Web  •  Informal  •  Learning theory  •  Model

30.1  The Definition and Characteristics of Informal 
Learning

30.1.1  The Outline of Informal Learning

Pettenati Informal learning is learning that results from work, family, and leisure-
related activities of daily living and so on. It has no target, no stipulated time, 
always treated as experience learning and to some extent as incidental learning [1].

Zeng Lihong thinks that informal learning is purposeful self-directed learning 
and online learning without strict organizational structure.

Thus, the informal learning occurs at the time and space of informal  learning, 
and transfers and exchanges the knowledge by means of non-academic social 
interaction and social networking software, a process of exchange the information 
obtained from outside into their own knowledge.
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30.1.2  The Characteristics of Informal Learning

1. Informal learning has no fixed learning goals.
2. Informal learning is completely autonomous study.
3. Informal learning is social activity.
4. Informal learning is not restricted by learning spaces.
5. Informal learning emphasizes communication and collaboration.

30.1.3  High Efficiency of Informal Learning

Jay Cross points out that 75 % of one’s knowledge is acquired by informal learn-
ing, while formal learning only holds 25 %. Thus, the knowledge gained through 
informal learning is far greater than the amount of formal learning. Nevertheless, in 
 reality, it takes a lot of time and money of learners on formal learning, who ignore 
the informal learning. Benefits of learning in this way are low. Compared the infor-
mal learning’s the inputs and outputs with formal learning’s; we can also find high 
efficiency of informal learning. Formal learning is a high input activity with low out-
put, while in terms of informal learning; the opposite is true, as shown in Fig. 30.1.

30.2  The Theoretical Support of Informal Learning Based 
on Web 2.0

30.2.1  Social Constructivism

The main research object of social constructivism is the process of interaction and 
mutual constitution between the individual and society. Especially the reconstruc-
tion of the relationship between the individual and society are treated as a primary 
research purposes and tasks [2]. Social constructivism emphasizes the dialectical 
relationship between the production process of social and the formation of per-
sonal knowledge, and the social constructive role of individual knowledge and 

Fig. 30.1  The comparison 
of input and output between 
informal learning and formal 
learning

Informal learning formal learning

input

output
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social knowledge, scientific knowledge. The first step of study is the cultural pro-
cess to enter some practice community, which can realize the mutual building of 
society through the participation of social interaction and the organization of the 
way of culture. In the process of learning, social constructivism pays more atten-
tion to how to consulate, collaborate and exchange in order to complete of the  
construction of personal knowledge in accordance with its natural tendency.

30.2.2  Lifelong Learning Theory

With the development of internet, opening university, and distance education come 
into being. People begin to realize that learning is not limited to the acquisition of 
knowledge in classroom and exploratory learning based on internet source also plays 
an important role. The proposal of lifelong learning makes the concept of learning 
further expand in people’s hearts. And people come to realize that the stagnation in 
the learning, a lifetime thing, makes progress stagnant. Lifelong learning concept not 
only changed people’s learning concepts but also led learning way to a new field-the 
field of informal learning. The Web 2.0 provides a better supporting platform and 
operating environment, pushing the informal learning to a new high.

30.2.3  Learning Theory of Humanism

The educational view of humanist takes human’s freedom and full-scale  development 
as the ultimate goal, promoting a relaxed, free learning environment and promot-
ing the new teaching models which fully reflect the cognitive function of student 
autonomy, designed to cultivate innovator with creative thinking and innovative capa-
bility. The combinative use of a variety of Web 2.0-based social software provides 
the necessary conditions for learners learning by themselves, interactive learning, 
retrieving and indexing information, as well as broadening the knowledge horizons. 
Meanwhile, Web 2.0-based learning environment implies a break from the restric-
tions of the goal and the content of learning. Thus, learners can discover the theme 
independently, learn initiatively explore knowledge, free from outside interference, 
which is from the bottom a learner, and learning efficiency is very high.

30.3  Informal Learning Model Based on Web 2.0

The reason why the web 2.0-based informal learning model can meet the needs 
of most learners is that it brings together a variety of learning software,  including 
Blog, IM, Wiki, RSS, Tag, and so on. Some of these software features a single, 
while others have a variety of functions. For example: Tag and RSS can only be 
used as a tool to obtain information, while Blog, Wiki not only can get access to 
information, organize information but distribute information. Different social soft-
ware play different role in informal learning, which is combined organically by the 
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Web 2.0-based informal learning model. As shown in Fig. 30.2, to A and B as an 
example of the two learners in informal learning based on Web 2.0.

In this learning mode, learners A and B, respectively in their own Web 2.0 
 learning environment, can choose places for learning according to their preferences, 
such as in their own home, schools, or even the workplaces, as long as the place with 
the computer and the network can become their learning environment. As the leader, 
learner who has great interest on learning handles a variety of social software based 
on Web 2.0, and dominates the theme and content of their own learning. On the basis 
of web 2.0, the informal model of study, which meets the needs of learners to acquire, 
absorb and store, publish the information freely, set all kinds of powerful social soft-
ware in one with low technology.

30.3.1  Acquire Information Get Access to Information

Web 2.0-based learning mode, learners can not only subscribe to their favorite 
channel through the RSS technology to keep track of update resources at any time, 
but also share related learning resources distributed by other members directly 
from the various subjects and many community of practice groups. Blog and Wiki 
with the function of filtering the information, learners can be directly connected 
from the Blog and Wiki for group collaboration in the group to get the latest, 
most valuable and professional knowledge combination, Quick and easy access 
to information for learners to reduce a lot of unnecessary trouble of filtering the 
 information, but also to avoid the interference of redundant information, greatly 
improving the learner’s learning efficiency.

30.3.2  Absorb and Store Knowledge

Though obtaining knowledge is important, absorbing and storing knowledge are 
more significant. It is a relatively complex process to turn the information into his 
own knowledge. However, the web 2.0-based Blog and IM’ software simplify the 
process of absorbing and storing knowledge. First of all, any outside knowledge 

Learner 
A

Release
Information (Blog, Wiki)

Absorption And storage
(Blog,Wiki)

Access to information

( Blog,Wiki,IM,RSS,Tag)

Access to information
( Blog,Wiki,IM,RSS,Tag)

Absorption And storage
( Blog,Wiki)

Release
Information (Blog, Wiki)

Learner 
B

Fig. 30.2  Informal learning model based on the web 2.0
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can fuse with his own knowledge system in the way of thinking independently and 
exchanging. As social communicative tool, Blog and IM make it possible between 
the learners and learners, between learners and teachers that spark of their views 
ideas collide, and they exploit their different attitudes toward one thing, even 
form the consensus fusing into their knowledge system. Second, the temporary 
obtaining of information does not mean long-term memory [3]. Especially in the 
informal learning we encounter knowledge by chance, if not recorded in time we 
would forget them easily. So the timely recording of new information and learning 
experience appears to particularly important. Blog, in the form of log, documents 
recent learned lesson, and their understanding of knowledge, which are the crys-
tallization of the wisdom of the learner, their own system of knowledge base by 
constructing.

30.3.3  Distribute Information

Traditional network put learners at a passive position in receiving information. The 
emergence of Web 2.0 makes it convenience that the learner can easily distribute 
their own information. Applications elements of Web 2.0 information lower the 
threshold for the individuals to participate in the creation of information. So they 
do not have to master the technology of procedural language and Dreamweaver, 
and anyone can set up their own online blogs, participate in wiki writing, recom-
mend books, or comment, to realize the personal information dissemination. It is 
necessary to obtain the information before distribute it. Search engines, such as 
network pick, RSS, Blog, and other social software provide learners with very 
timely information and access to screening tools. Accumulation of substantial 
information will inevitably bring about the release of information. Blog as a plat-
form for information dissemination for learners play a role that cannot be ignored.

In summary, Web 2.0-based informal learning reflects features of people- 
oriented, active construction, open innovation, collaborative interaction, aggre-
gation and sharing. And it is these highlight advantages that meet needs of the 
characteristics of the network learning, that will become the most popular learning 
model in the new age.
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Abstract The conceptual model complex workflow tasks, on this basis, the use of 
colored Petri nets for the task interface, the task of the state network, composite 
version of the task described in detail, the level of proposed workflow task state 
network. Compared to the current workflow modeling method, the use of network-
level task state, with levels of skills in support of the task version of configuration 
tasks by explicitly express the advantages of the different states. Task state-level 
network can be used to model complex workflows, to meet the complex business 
environment under the conditions of the workflow needs of the model.

Keywords  Petri  net  •  Business  process  management  •  Workflow  •  Business 
process modeling

31.1  Introduction

With the acceleration of economic globalization increasing competition in the 
market era the enterprise business environment in which great changes have taken 
place, giving companies an enormous challenge [1, 2]. Faced with this grim situ-
ation, governments, scholars have put a lot of money and manpower, and manu-
facturing processes, automation technology, production patterns and management 
techniques, and other point of view, put forward many useful enterprises to 
improve competitiveness and overall strength methods [3, 4]. It is recognized that 
the problem lies not only in the specific mode of manufacturing technology and 
production itself, but also because they are still confined to the traditional mode of 
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production and management of the old framework, recognizing that the business 
process optimization and management of the necessity and importance. Therefore, 
since the twentieth century, 90 years later, business process management (BPM) 
technology has been more and more attention researchers [5, 6].

BPM based on computer network technology, workflow technology,  enterprise 
application integration, and XML technology, business process from the 
 perspective of a full range of enterprise management, and support continuous 
improvement of business processes, the core idea is for the enterprise and corporate 
between the various business processes to provide a unified modeling, execution 
and monitoring environment. Currently, the process involved in BPM modeling, 
operation, analysis, monitoring and other aspects of carrying out a more in-depth 
research, but also made some research results. But the face of the increasingly com-
plex and dynamic BPM practices, there are still many problems to be solved.

This paper studies the complex modeling of the workflow model, designed to 
address changes in business work flow of the work to achieve just the dynamic 
change of workflow process changes in, without affecting the operation of 
 business processes across the enterprise approach so that the work flow system 
under different conditions with different levels of processing changes and error 
correction function, while changes in self-search to make adaptive changes in 
 corporate management to reduce vulnerability.

31.2  Business Process Management and Workflow

31.2.1  Business Process Management

Business process (BP), also known as BPM in order to achieve certain purposes 
of the implementation of the activities of a series of logically related set of busi-
ness processes to meet the needs of the market output is the product or service. 
That is, in part or all of the participation of organizations and personnel, the use of 
corporate resources, in accordance with pre-defined business rules, the participants 
and documents between organizations, information, and transfer tasks and carry 
out daily tasks processing and management decision-making, in order to achieve 
the intended business objectives.

BPM is the process of transformation from the related business areas such as 
business process improvement business process improvement (BPI), business pro-
cess reengineering in the developed.

BPM, also known as business process management. From a management the-
ory or strategic level, BPM is an internal event in an environment and external 
events, by a group of interdependent business processes proceed to describe the 
business, understanding that, organization and maintenance. Perspective from 
the specific implementation, BPM can be divided into process analysis, process 
definition and redefinition, resource allocation, scheduling, process management, 
 process quality and efficiency measurement, process optimization.
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31.2.2  The Definition of the Workflow

Established in 1993, gives the Workflow Management Coalition defines workflow: 
Workflow is a kind of fully or partially automate the business process, a process it 
according to the rules, documents, information or tasks to perform in between the 
different for delivery and implementation. In order to achieve the different inter-
actions between workflow products, has given the workflow management system 
definition: workflow management system is a software system, it has completed 
the workflow definition and management, and in accordance with pre-defined in 
the computer work flow logic to promote the implementation of the workflow 
instance. At the same time, workflow management system’s main function was to 
illustrate in detail:

1. Process design and definition: analysis by business process modeling, use of 
the actual business process modeling tools to complete formal definition of a 
computerized handle the conversion.

2. Run the control phase: execution services through the workflow software, 
repeated instances of the process and control.

3. Human Computer Interaction stage: implementation through the application 
software interface between the user and the interactive application tools.

31.2.3  4-Level Task State Net Workflow Model

The current Petri net workflow models are too simple; such as is usually the work 
of the nets, first of all it does not explicitly express the status of the task changes, 
it is difficult to distinguish the status of a task; Second, workflow net is a  classic 
Petri net, it does not have modular capabilities, and therefore can not express the 
hierarchical structure; Finally, the workflow net is a static description, workflow 
task difficult version of the configuration. The task of state-level Petri nets net-
work combines an intuitive and mathematical rigor, a strong expression of the 
advantages of the rules. It is a special type of hierarchical colored Petri nets. Task 
state-level network supports both the description of the workflow hierarchy and 
multi-tasking version of configuration, but also through the existing theory to 
structural analysis and verification.

31.2.4  CPN Description

CPN is defined as follows:
CPN is a multi-group

(31.1)

(

∑

P , T , A, N , C , G, E , I
)
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where 
∑

 is a finite non-empty set of colors; P is a finite set of non-empty 
place; T  is a finite set of non-empty translation; A is a finite non-empty arc set; and

N is a node function,

that

where

C is the color of the function P, 

The guard function G is T;

Type is the type of expression or parameter, Var is the expression contains the 
parameters; E is the arc expression function,

where p(a) is N (a) the place; I is the CPN’s initialization function,

31.2.5  Description of Task State Net

Use of the expression of colored Petri nets to the task interface, to form a task 
state network. Can be described from two perspectives, the external interface 
out the details hidden within their own, the effect is like a change, the interface 
between it and other task dependencies expressed through various library; task 
describes the internal structure of the interface to the internal state of depend-
ence on external control and data state transition under the action of the process 
Fig. 31.1.

(31.2)P ∩ T = P ∩ A = T ∩ A = ϕ

(31.3)N : A → P × T ∪ T × P

(31.4)∀a ∈ A, N (a) = (Source, Destination)

(31.5)(S, D) ∈ P × T ∪ T × P

(31.6)C : P →

∑

(31.7)∀t ∈ T :

[

Type(G(t)) = B ∧ Type(Var(g(t)) ∈

∑

]

(31.8)B = {true, f alse}

(31.9)∀a ∈ A :

[

Type(E(a)) = C(p(a)) ∧ Type(V ar(E(a)) ∈

∑

]

(31.10)I : P → Exp, ∀p ∈ P : [Type(I (p)) = C(p)]
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31.2.6  Version of the CPN Description of Complex Tasks

In the workflow model, the complex task to achieve the corresponding versions of 
multiple tasks, each task version of the interface and the composition of multiple 
tasks, these tasks are complex interfaces between the control flow and data flow 
dependence Contact (task version of the difference reflects constitute the interface 
between the task and rely on two different links).

The expression of workflow patterns: work flow model that is abstracted from 
the real business out of the basic work flow control structure, it is independent of 
specific modeling language. Workflow model more accurately support more work-
flow patterns, the model’s ability to express the stronger. In fact, every workflow 
model is a combination of multiple control flow dependence; we only select the 
model given the CPN workflow model described in Fig. 31.2.

Choice Pattern:

if the T I 1 end. The translation in activation of λ1 or λ1, This T I 2 and T I 3 the 
inactive place get started only one token, other tokens can only be skipped, That 

(31.11)

T I 1Cho(T I 2, T I 3) ≡ (T I 1cp− > st
−−−−−−→

T I 2 ∨ T I 3) ∪ (T I 1sk− > sk
−−−−−−→

T I 2 ∨ T I 3)

Fig. 31.1  Task state net

Fig. 31.2  Choice pattern of CPN descriptions
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only one implementation of T I 2 and T I 3; skip if T I 1, T I 2 and T I 3 the inactive 
place that are given a skip token, so T I 2 and T I 3 are skipped.

31.3  Conclusion

With the deepening of workflow applications and business environment more 
complex, workflow model should have more description and validation  analysis. 
This paper introduces the workflow modeling the basic concepts, the  concept of 
workflow tasks and complex models are analyzed in this paper, the use of colored 
Petri nets task interface, the task state network, the task version of the compound 
described in detail raised the level of the workflow task state network. Compared 
to the current workflow modeling method, the use of the advantages of net-
work-level task state is: expressive power with a level of support tasks  version 
 configuration, explicitly expressed through the different states of the task. The 
model can express complex control dependence; the use of state-level task nets 
can model complex workflow.
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Abstract The credibility of the proposal and development process of the network 
and how it works, in the traditional network model, based on credible  combination 
of life sciences to the behavioral characteristics of the data contained in the main 
line, build a credible model of network theory, in this proposed based on a cred-
ible fix the overall network design and a detailed discussion of the trusted network 
repair services technology, given the credibility of the model repair and restora-
tion of network services, work flow, provide a credible rehabilitation program. 
Resources in ensuring the restoration of the program transmission of fast, reliable 
based on the performance with a certain extension.

Keywords  Trusted network  •  Trusted remediation  •  Network security

32.1  Introduction

Security is defined as: the state or character away from danger, to guard against 
espionage or sabotage, crime, attack or escape measures [1]. And then spe-
cifically related to computer security, we use the international organization for 
 standardization (ISO) definition: for data processing system to establish and adopt 
the technology and management of security, protection of computer hardware, 
software, and data is not due to accidental and malicious destruction of reasons, 
change, and disclosure. Physical security includes the protection of related com-
puter equipment, software data logic level include the integrity, confidentiality, 
availability, and so on.

In the computer field, “credibility” is mainly derived from the development of 
fault-tolerant computing, 2000 IEEE international conference fault-tolerant com-
puting (FTCS) with the international federation for information processing (IFIP) 
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10.4 trusted computing working group working meeting critical applications 
combined and renamed trusted systems and networks for the IEEE international 
conference on (ICDSN). In the fault-tolerant computing, reliability is defined as 
a computer system the nature of the services it provides the user can be an act of 
perception, and can prove its reliability, and users are able to interact with another 
system (human or physical system) [2].

Trusted Computing Alliance trusted computing group (TCG) on “credible” is 
defined as [3]: “an entity in achieving a given target, if its behaviour is always as 
expected, then the entity is credible.” The “act in line with expectations” in the 
different scenarios may be different, according to this definition, TCG trusted  
network interconnection trusted network connect (TNC) since the working group 
put the TNC from V1.0 targeted to: define a open solution architecture that allows 
network administrators to apply for access to the network terminal according to 
the identity and security status to determine their network access.

32.2  Trusted Computing Platform

Traditional security architecture of the terminal to the core of TCB, TCB itself 
tamper-resistant requirements, self-protection, but we all know, and pure software 
system is difficult to guarantee the safety of TCB, the TCB after an attack, can not 
ensure the integrity of their own from destruction. So people start looking for new 
ways to solve security problems TCB, trusted computing came into being.

People will trust in the trusted computing roots into the TCB, the TCB as the 
core, and then passed through the chain of trust mechanisms, a measure of level, 
a certification level, and gradually establish and expand trust chain, in order to 
achieve the boundary gradual expansion, protect its integrity. Visible terminal is 
the source of a security incident, the terminal should be a high level of security 
implementation, so that insecurity from the terminal to be controlled. The ter-
minal security thinking has been valued by the people, and people have gradu-
ally realized that a software system can not guarantee the information from the 
 fundamental safety of the system, so in this context the establishment of trusted 
computing platform.

IBM, Microsoft, and so well-known enterprises set up in 1999, trusted com-
puting platform alliance TCG [4], reorganized in mid-2003 TCG. The core idea 
of trusted computing is “transitive trust”, that is, if from an initial “trusted root” 
starting platform computing environment in every conversion, this credibility be 
maintained by way of transfer is not destroyed, then the platform of the comput-
ing environment to always be trusted. Trusted computing platform to support cryp-
tography to secure the operating system as the core of its basic structure shown 
in Fig. 32.1, this level of measurement level, a certification level of trust chain, 
the trust relationship extended from the underlying hardware platform to the oper-
ating system, and then expanded to the upper application, and ultimately build a  
credible application platform.
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TCG aims to develop in line for a variety of terminal platform design of 
trusted computing industry norms, thus taking into account the universal platform, 
which is defined as a trusted computing platform, a common reference  structure. 
Including building a “trusted root” of the key modules, Trusted computing plat-
form by the board and build on it CPUT, memory and some peripherals, and 
embedded firmware, BIOS,

Trusted building blocks (TBB) of common composition. The main features of 
trusted computing platform are embedded on the motherboard to have  credible 
building blocks, the trusted computing platform building blocks of trust is the 
trusted root.

32.3  Trusted Network Model

Comprehensively improve the defensive capabilities of the network is reliable 
overall objective of the network; it must be done to achieve the goal of full inte-
gration of security resources and management, security, survivability, and man-
ageability organic bound together. Have a global consciousness, from a global 
perspective to risk analysis assessment and management, and then customize the 
global scope and distribution strategy, and timely follow changes in  environmental 
conditions and intelligent adjustment, Trusted network from the range of perspec-
tive, to be able to build a clear border security, and automatically according to 
changing conditions and make the appropriate extension and convergence. This 
form of diversification in the current network networking increasingly blurred 
boundaries of the network has more significance today.

Trusted Network System in the internal flow of data (data flow) above, 
Management of the data stream contains the knowledge needed to trusted network, 
business data, implicit in the data stream in user behavior. For knowledge, content, 
behavior management, and updates are the core of the trusted network.

Fig. 32.1  Structure of trusted computing platform
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Trusted network terminal equipment need to access the internal network, the 
first access switch via 802.1X protocol level access terminal authentication, the 
terminal if you do not meet the data access switch can not forwards. If the access 
terminal problem, the attack can not be extended to the whole range within the 
internal network.

Trusted network based on the concept and characteristics of the model we can 
obtain the following diagram, shown in Fig. 32.2.

32.4  Trusted Repair Service Workflow

Credible framework for fixed networks is based on the TNC to develop and design 
modules. Repair in the trusted network, if the access terminal in the access authen-
tication phases, because the property is not credible and can not access network 
complete, trusted repair in consultation with the user client is a credible fix. 
Repaired by a trusted access terminal, then re-access authentication and access to 
trusted networks.

In the trusted network access process, evaluation, segregation, and repair 
are the three basic stages of this process. Assessment phase is mainly based on  
credible information authentication module integrity of local policy on the ter-
minal evaluation, when needed credible information indicating a credible meas-
urement module repair; isolation stage is if a trusted access network at the access 
terminal integrity verification does not pass, then the PDP will be directed to 
the terminal PEP redirected to an isolated environment, where the conduct and 
integrity-related updates; repair phase is the data access terminal for the process 
of repair, making the access terminal PDP provided to meet the requirements to 

Fig. 32.2  Trusted network model diagram
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access the network. The action isolation and repair is repair services, repair ser-
vices can be seen in the importance of reliable network access process. If the lack 
of credibility of the process of repairing the access network link, then the integ-
rity verification fails for the access terminal will not know what reason is due to 
the protected network can not access or can not be trusted through a secure chan-
nel for access to repair data thus unable to gain access to the protected network 
access. Trusted repair service process shown in Fig. 32.3.

32.5  Conclusion

Through the course of development of network security with the current edge of 
the network concept of credible research, introduced the proposed trusted net-
work and its working principle and development process, in the traditional net-
work model, based on trusted with the life sciences, the behavior of the data 
contained in characteristics of the main line, build a credible model of network 
theory, on this basis, the proposed network’s overall credibility of repair design, 
and discussed in detail trusted network repair services technology, given the cred-
ibility of the model and the fixed network repair service workflow and provide 

Fig. 32.3  Flowchart trusted repair service
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a credible rehabilitation program. Through this analysis we can see the original 
trusted network on the basis of network security is more emphasis on behavior 
management, and behavior-based management is bound to extend intelligence to 
judge, so the network structure and more tend to change the physical structure of 
intelligent life.

At the same time due to the current development of network technology makes 
the network perimeter continues to fade, but gradually a clear and credible net-
work of trusted zones. Therefore, network expansion and integration is becom-
ing a trend, coupled with the data in a wider range of efficient transmission of the 
demand, making this trend more apparent. Trusted network at a higher level of 
security is worth further study.

Acknowledgments This work is partially supported by Shaanxi Provincial Science and 
Technology Department: Computer Software and Security Technology (2009JM8003).

References

1. Meifeng S, Jian G (2004) The research of formal specification of intrusion detection rules. 
In: Proceedings-conference on local computer networks, vol 25(15). LCN, Tampa, pp 429–430

2. Harn L, Hsin WJ, Mehta M (2005) Authenticated Diffic-Hellman key agreement protocol 
using a single cryptographic assumption. IEEE Proc Commu 12(10):404–410

3. Beth T, Borcherding M, Klein B (1994) Valuation of trust in open network. In: Gollmann 
D (ed) Proceedings of the European Symposium on research in security, vol 7(2). Springer, 
Brighton, pp 3–18

4. Suganuma T, Yasue T, Kawahito M, Komatsu H, Nakatani T (2005) Design and evaluation 
of dynamic optimizations for a java just-in-time compiler. ACM Trans Program Lang Syst 
27(15):732–785



229

Abstract This article provides the example of the construction and management 
of the research website—Science News Profile in Sichuan Business Vocational 
College. By analyzing the status and problems existing in the research websites 
construction in Sichuan Business Vocational College, this article proposes solu-
tions to the related problems mentioned.

Keywords  Vocational college  •  Research websites  •  Problems  •  Strategies

33.1  Introduction

Campus network is one of the most important parts of the construction in educa-
tion information [1, 2]. It is also the reflection of modernization in educational 
technology equipment. What’s more, it is one of the symbols of the modern edu-
cation. The application of campus network can update the management concepts 
of school administrators, enhance the quality and efficiency of management and 
achieve the communication function inside and outside schools conveniently. It can 
enrich the vision of the teachers, which changes the traditional teaching methods 
and concepts of the teacher, making it possible to improve the educational con-
cepts [3, 4]. Besides, the campus network is beneficial to the development of the 
creative thinking of teachers, which can improve their ability to obtain, analyze, 
and deal with information, making them much easier adapt to the modern society. 
Based on the campus network in schools, the staffs in the Guidance Department of 
Research and Industry Cooperation organize the construction of research websites.

The website of Science News Profile—http://scswkyc.mynet.cn in Sichuan 
Business Vocational College was built in 2006. It is the platform for the 
Guidance Department of Research and Industry Cooperation to release 
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news to the public. Besides, it is also the main format for the internal staffs 
to declare and manage their research projects, register and examine their 
research achievements and display the school-enterprise cooperation pro-
jects. This research website in the college has been the most effective and 
convenient way and one of the interactive platforms for the students, teach-
ers as well as the outside to know the Guidance Department of Research and 
Industry Cooperation. Science News Profile has experienced three revisions in  
succession since it was set up.

33.2  Existing Problems in Research Websites

With the rapid development of the Internet and the wide spread of network 
technology, the number of visits to the research websites in vocational  
college has increased increasingly. And this situation is growing more and 
more apparent. During 4 years operation of the website, four problems have 
been found out.

33.2.1  Insufficient Updates of the Contents in the Website

In the early stage of the construction of the research website, the website builders 
were full of passion. They were also ambitious about the future development of 
the website, getting together, and commutating with each other about the updates. 
As a result, they did a good job. However, they are not well prepared for the long-
term maintenance and operation for the website. Their momentum was often 
enough, while they are tired of updating the website in later period. The construc-
tion of the website is lack of staffs and ensured funding, which often depends on 
the professional teachers to build it after school. However, the professional skills 
and energy are relatively limited in schools, in which the slow updates of the 
website in the long run are caused. What’s worse, once the website is not updated 
in time, the visitors’ interest in the website will decrease dramatically. As a result, 
the number of visits to the website keeps small.

33.2.2  Propagation Conditions are Under Improvement

Nowadays, the access conditions of the staffs in vocational colleges are comparatively 
good. However, the differences between the hardware configuration and software 
environment are very large. For the construction of the research website in colleges, 
the shortage of the hardware and software especially that of the application software 
is very obvious.
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In the late period of the website construction development, small amount of 
funds is invested. Free server was put into use in the early construction of the web-
site when there was quantity limit for monthly upload capacities. As a result, a lot 
of files could not be uploaded. It was a very difficult issue to maintain the website 
without outside investments. And here only refers to the maintenance of personal 
sites. Long-term development requires the input of contents and operation. The 
input here refers not only to the input of more personal energy, but also to more 
funds and relationships.

33.2.3  Insufficient Website Applications

Since the early development of the research website, there are columns of 
Introduction of the Department, Science News, Assembly Systems, Research 
Achievements, and Proposed Suggestions in its homepage. When using, the visitors 
can find out that the set rate is very high in the news columns like Science News. 
During recent years, more than 230 pieces of news are released which include 83 
pieces of news relating to the leading inspection and various kinds of conferences. 
The news photos are basically about the conferences. However, information related 
to the activities carried out by the students and teachers is not enough. Therefore, 
we can see that the research website in our college focuses mainly on information 
release and college promotion, while the teaching management, office automation, 
educational resources, and communications between students and teachers are sel-
dom dug into.

33.2.4  Poor Openness and Narrow Participation

In the process of the website construction, building, updating, and maintenance 
are all depend on individual builders, which makes narrow participation of the 
students and teachers. An excellent website can not only depend on the technical 
staffs, but also depend on the positive attitude of the students and teachers during 
the course of website construction.

The main reason resulting in the narrow participation is the poor openness of 
the website. On one hand, the right of releasing information in the website concen-
trates on the network managers, which obstructs the passion of the students and 
teacher to participate in the website construction. On the other hand, the website 
doesn’t take the users’ participation into consideration in its technical features. 
And the poor openness of the website results from many elements—the builders 
lacking of related concepts, technical staffs lacking of technical standards as well 
as network safety problems brought by the openness.
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33.3  Reasons Analyses of the Existing Problems  
from the Website

33.3.1  Own Problems from the Website

First, the own problems from the website are very fundamental. They prevent the 
research websites from developing. The purpose of website construction is unclear. 
Generally speaking, website construction requires clear purpose before everything 
is started. Long-term market and feasibility researches are performed before action 
is taken. However, research websites are different as mentioned previously. The 
author planned to fulfill his ideas by constructing the website in the very beginning 
when its future existence was not regarded as the primary factor. Without clear 
purpose, the website was self-sufficient in the early stage of the development, lack-
ing of essential conditions to develop hardware and software environment where 
the lacking of application software was especially apparent. When the website was 
finished, the feeling was just like finishing an experiment. Websites without clear 
purpose and features are naturally not popular among public. They will fail in the 
fierce competition. The positioning of the website functions is not accurate and 
the contents imitate the large portals, which foreshadowed the single template and 
insufficient iterativeness.

33.3.2  Lacking of Power of the Comprehensively Large 
Websites and Large Production Team

The research website of our college was constructed similar to the comprehen-
sively large websites, which is lack of its own characteristics. It does not catch 
the psychological needs of the visitors. Its contents cannot meet visitors’ needs, 
neither, or they are not creative. They may be reprinted from some authority sites, 
lowering the level of our research website.

33.3.3  Lack of Financial Support

Technically speaking, a successful website depends on the policies and financial 
supports. Both software and hardware can support the long-term operation of the 
website. This could not make the case in the early operation of the research website. 
It also resulted in the low technology level indirectly. The low and unreasonable 
input of software and hardware makes it easy to build a website but hard to main-
tain, let alone good operation. Nowadays, research websites that have good commu-
nication effects and win attention from students, teachers, and the colleges are those 
with good software and hardware conditions and are supported by the colleges in 
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economy. However, the general research websites are built and developed by the 
passion and ambition of some staffs in the early stage. The staff community and 
individuals input limited amount of funds and energy. But without support of the 
follow-up funds in the website development, software and hardware supports are 
lost. At that time, the construction of the website will become an impossible mis-
sion just like the saying that one cannot make bricks without straw.

33.3.4  Lack of Effective Management

A relatively healthy boot system assessment can be also lack of related monitoring 
and incentive systems as well as staffs training. Maintenance and management of 
the website and collection and release of information both require managers of the 
websites. The management staffs should not only have certain information skills, 
but the ability to grasp the words. The constructors and defenders are all teaching 
staffs. To build an all-rounded website and make it perform positive functions is 
very hard to achieve. School administrators and ideological and political education 
advocates are of great important to guide and train them.

In reality, a successful website exists in the long run and has influences with its 
applications, management, maintenance, and development. For research website in the 
college, it is basically healthy based on the healthy mechanism of the college, institu-
tional setup, financial support, as well as the management and motivation. All these 
elements will accelerate the speed of the updates of the website construction, promot-
ing the development of potential sites, and preventing the situation of stagnation.

33.4  Strategies of Solving Problems Existing  
in Research Websites

33.4.1  Adhere to the Characteristics and Reasonable Positioning

In the early stage of their construction, college research websites should be positioned 
properly according to their own characteristics in contents. Besides, the purpose of their 
construction should also be clear, such as Introduction of the Department, Research 
News, Resources Sharing, School-enterprise Cooperation, and Online Study. After the 
target is set, some setting of the columns should be emphasized. Some related contents 
should also be dug into deeply. Staffs should be organized to collect information, too. 
The graphic design and information details should be paid more attention to at the same 
time. In this way, the whole positioning of the website is clear and the forecast target 
can be achieved. The emphasis of the construction of the website can be selected based 
on the characteristics of research targets in the college. If improper module is chosen, 
the result would be counter productive.
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33.4.2  Rational Division and Sharing of Labor

Rational sharing is the core in the construction of excellent websites. Construction 
of the research website is not the patent for R&D staffs and teachers whose main 
responsibilities are providing elements, building technical platforms, and offer-
ing technical support. Constructing a website cannot be finished overnight. On the  
contrary, it needs the process of accumulation. The construction of a website aims 
at achieving resources and information sharing and bringing convenience to the 
users. As for the campus network, users include students, teachers, parents, educa-
tion administrators, and enterprises.

When setting the columns, constructors of the website should take the vitality of 
the column into consideration. There are at least two conditions for the column to 
become a vivid one. First, there should be clear security for the daily maintenance 
and updates of the column contents. Second, there should be a number of visits to 
the column. Otherwise, the column will be lack of vitality. The existence of that 
column should be reconsidered, because it is meaningless to construct a website 
whose contents cannot be updated and number of visits is very small.

33.4.3  Technical Support and Open Platform

The level of technical skills of the website makers affects directly the openness 
and vitality of the website. The college should encourage and support related 
teachers to improve the skills for constructing websites in the system, which can 
ensure relatively strong technical security and develop technical platform where 
the majority of teachers and students can take part in. If the skills are really insuf-
ficient, colleges can entrust outside power to help to develop the website in the 
early stage. But they should provide plans for the construction in details. Besides, 
the columns needed and solid technology required should also be provided to the 
developer.

33.5  Effective Management

33.5.1  Improve Website Quality and Content Management

Website quality is the core of the brand. Without quality assurance, the brand 
is just like desk decoration. Compared to the pure management of website con-
struction, the operation of the research websites pays more attention to the image 
modeling and promotion planning. Website quality and content are the basis of its 
development. To improve the affinity and vitality of the website, high quality as a 
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support is the most important thing. Improving the management and supervision 
of the research website from its quality and contents will lower the negative effects 
and play a positive role actually.

33.5.2  Improve the Management Method with the Technical 
Support

First, strong technical support is the basis of enriching the contents of the website. 
Information and technology develops rapidly. Studying, mastering, and using the 
new technology and the new system can seize the initiative and attract more atten-
tion. If the research website in colleges makes full use the advance technology, 
the comprehensive advantage can be ensured to be brought into play. At the same 
time, good hardware and software inputs are the foundation of the website con-
struction. Many of the influential websites in colleges are those secondary sites 
built based on the campus networks. Although the campus networks provide a 
strong main server covering the whole campus and proving pretty good environ-
ment for the existence of the student networks, the development and construction 
of websites still need a great amount of elements such as material, energy, offices, 
and facilities that offer proper conditions of software and hardware environ-
ment. In this way, developers can maximum their imagination to a great extent. 
The comprehensive function of the website and expected benefits can also be 
achieved. All of these can’t be provided by general research website developers. 
With the support of the college, research and development of the website will be 
more standardized.
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Abstract In order to improve the IPv4/IPv6 network intrusion detection  
system efficiency, the rules of intrusion detection system, feature library has been 
designed, gives a detailed list of rules and regulations define the structure, the rule 
base using three-dimensional linked list data structure, rules and their options are 
stored in the list, the scan to find the list to find the first match with the rules of 
data packets, in the case of matching, pattern matching, or search using a test plug 
to match. The design can improve the alarm system, intrusion detection accuracy, 
and efficiency.

Keywords  Intrusion detection  •  IPv6  •  Rules  •  Agreements

34.1  Introduction

Intrusion detection technology as a proactive security technologies in a timely 
manner all kinds of malicious intrusion detection and network response when com-
promised, it is traditional security technologies such as firewalls and reasonable 
supplement [1], is an emerging network security technology, but also The current 
theoretical study of computer network security, a hot spot.

Next generation Internet Protocol IPv6, network management, control, security, 
performance, and many more powerful than IPv4, and efficient. Therefore, in the 
next generation Internet protocol IPv6 environment, the establishment of an effi-
cient, real-time network intrusion detection system is of great significance. Intrusion 
detection is to take isolated network behavior and unsafe behavior characteristics 
of known process of matching rules; the rule base is the need to guard against all 
known attacks on the characteristics of libraries [2]. Captured from the network data 
packets and each has been defined rules match, if found, a packet matches the rule, it 
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means an attack is detected, and then act in accordance with the rules of processing 
(such as sending warning etc.); if you search for after all the rules when no match is 
found, it means the message is normal. It can be seen, the rules for the design and 
organization of the alarm system accuracy and efficiency of the system has a great 
impact, the intrusion detection system is mainly based on rule matching intrusion 
detection, therefore, according to rules file (also known as the rule base) establish a 
good structure is essential rule match, the only way to detect the engine processing 
module can be the basis for this rule base intrusion detection.

34.2  Intrusion Detection and the Working Principle  
of the Rule Base

As shown in Fig. 34.1, among them, the main source of information system audit 
data or the original network data packets [3]. Data pre-processing refers to the pre-
treatment data collected will be transformed into models for the detection of the 
received data format, including the removal of redundant information, i.e., data 
reduction. This is the key field of intrusion detection. Detection model is built 
based on various detection algorithms model testing. Since the detection rate of 
single-detection model less than ideal, often require multiple parallel test model 
analysis and processing, and test results of these data fusion in order to achieve 
satisfactory results. Security policy is set according to security policy requirements. 
Response to treatment mainly refers to the results of comprehensive security strat-
egy and the response made by the process, including the generation of test reports, 
notify the administrator, disconnect from the network or firewall configuration 
changes to active defense measures.

The rules of the system is text-based files [4], at boot time, read all the rules 
file, rules file processing time required to store the rules in some way so that the 
face of the packet after the match. The system uses a three-dimensional (3D) 
linked list data structure, the rules and their options are stored in the list, the scan 
to find the list to find the first match with the rules of the packet, and then, in the 
case of matching, finding patterns, or using a test plug-in match to match.

Fig. 34.1  The working 
principle of intrusion 
detection
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Its working principle is described as follows: when a source address in the 
unit of time (this time set the threshold to their own) constantly monitored seg-
ment to send packets, then use this address that the user scan the network section, 
need to record some of the address information and scanning behavior, but also 
can send feedback to the address, to remind each other that we have detected his 
misconduct. Furthermore, if a source address in the unit time to stop some of the 
host or a host of different TCP and UDP port to send data packets, the same users 
that the use of the address of the host system scan. Of course, in the process, but 
also to detect some sign of TCP header flags, and other special segments of data 
packets.

34.3  Definition of the Rules

Rules define the methods used by intruders. In the intrusion detection system, the 
rule contains the contents of two parts: rules and rules of the first option [5].

34.3.1  Rules of Head

First divided into rules of behavior rules, agreements, direction descriptor, source 
information, the purpose of information and other 5 parts, by these restrictions, 
rules to deal with the amount of data can be effectively reduced.

Rules of behavior: the definition of what to do when the rules are matched, such 
as Alert (alarm), Log (record), Pass (ignored), dynamic, and activate and so on.

Agreement: that the rule which corresponds to a protocol such as TCP, IP, UDP, 
and ICMP and so on.

Direction descriptor: refers to “->” or “<-” through which to understand which 
engine is “source” information, which is “objective” information.

Source information: source IP address can include, network, ports, and other 
information.

Objective information: IP address can include the purpose, network, ports, and 
other information.

For example, the regular first alert tcp $EXTERNAL_NET any ->$HOME_
NET 21, where rules of behavior are alert; protocol field is TCP; sources of infor-
mation including: source IP address portion—$EXTERNAL_NET, refers to any 
address; source port—any, refers to any port; -> arrow indicates the direction of 
the session, here is the $EXTERNAL_NET $HOME_NET any port to port 21 
on; the purpose of information, including: $HOME_NET, which is defined in the 
rules similar to the beginning of the file NetNumen.conf $ var the variable to use 
throughout the rule, which is defined as the internal network; 21 attacks, said the 
purpose of the port.
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34.3.2  Rule Options

Rules of the keys used by a number of options, the system provides a variety of 
options for keywords, the description of the option syntax rules are as follows:

Msg “FTP EXPLOIT wu-ftpd 2.6.0 site exec format string overflow Linux.” 
this is a warning;

Flow to_server, established, the rules of the system options section contains 
links to test plug-in keywords. Flow option refers to the list of the third dimension 
that of a client-server testing plug-in points to a pointer, TCP client-server plug-in 
link to the session state maintenance and reorganization of the module to detect if 
a packet is included in the established session.

Content, the message load in the search for a pattern, this field is an important 
feature of this system. Comparable data can contain binary data. This will use the 
Boyer–Moore search algorithm for content matching.

Reference, the keywords include third-party information on the interpretation 
of the attack.

Classtype, attacks tend to be classified so that the user quickly identifies the 
attack and its priority. Priority single digits: 1 for high, and 2, 3 that low.

Sid, the only signs to the rules of the system.
Rev, the version number of amendments, always sid MS.
In addition to the above examples some of the option keyword and more key-

words that are not involved are described below:

Logto, records comply with this rule for all messages to the user specified file 
instead of the standard output file.

ttl, check the IP packet’s TTL field value.
tos, check the IP packets TOS field value.
id, check the IP packet fragmentation ID field value.
ipoption, check the IP packet’s option field value.
fragbits, check the IP packet fragmentation bit value.
dsize, check the IP packet length value of the load.
flags, check the TCP-flags field.
seq, check the TCP sequence number field value.
ack, check the TCP acknowledgment field value.
hype, check the ICMP protocol type field value.
icode, check the ICMP code field value of the agreement.
icmp_id, check the ICMP response to the message ID field value.
icmp_seq, check the serial number of ICMP response message field value.
content-list, the message load in the search for a pattern collection.
Offset, adjust the content option, and set the pattern matches the beginning of the 

offset.
Depth, adjust the content option, set the maximum search length of pattern 

matching.
nocase, the contents match the string is not case sensitive.
session, a session record for a specified application layer data.
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rpc, review the RPC service on an application or process the call.
resp, activation response (such as: close the connection, etc.). Convenient option to 

achieve this response and its format is a list of close connection.
React, activation response (such as: access blocked sites, etc.), which is a more 

advanced response mechanisms.
Priority, specify the severity level of this rule, each type of attack has a default 

level.
urlcontent, allows a URL in the search request matches the specific format, It and 

similar content, but only in the URL in the search.
tag, the keyword allow rules not only record the packets triggering term rules, but 

also the subsequent network data can be recorded to facilitate later analysis.
ip_porto, test IP header Protocol field, content is the / etc / protocols in the proto-

col name.
sameip, used to check whether the source address and destination address the 

same.
stateless, and TCP state maintenance module used in conjunction with the reor-

ganization of the session, allowing the rules of the match does not take into 
account the state of connection, the format is stateless.

regax, the keywords specified in the content can contain wildcards.
In fact, the above options for each rule in the source code corresponding to the 

various processing plug-ins.

34.3.3  Rules File

In this system, the rules are initially present in the form of text file, called the rules 
of this document file, it exists in the program directory or subdirectory of the system 
and classified according to different groups, for example, includes the contents of 
FTP attacks rules file ftp.rules, also contains a TCP content of the rules file tcp.rules 
attack and so on.

Moreover, in the rules file can also define and use variables, the specific syntax is:
Var <variable name> <variable value>
Variables are included in the rules file, generally used to indicate IP addresses 

or networks, the following example, the representative of the variable HTTP_
PORTS HTTP port number 8081.

When the system starts, it will read all the rules file, and create a multidimensional 
list.

34.4  Rule List

The rules of the intrusion detection system organized into a 3D linked list structure, 
which is divided into two parts: the list head (Chain) and the list options (Chain 
Options). Included in the list is the first rule of the total number of attributes, 
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and different test attributes option is included in the list of different options. For 
example, if a rule files in the specified CGI-BIN number of the rules of explora-
tion activities, and they all have the same source / destination IP address and port 
number. To speed up the rate of detection of these common attributes will be com-
pressed into a single list head, while the detection of each of the different attributes 
associated with the header structure of the various options to save the list.

The data structure is mainly involved in rules.h file, one of the most important 
data structure have the following: the first function pointer list of rules; rule options 
function pointer list; response function pointer list; rules option structure; Rules 
head structure; activation list; IP address structure; rule list structure.

34.4.1  Rules of the First Function Pointer List

The first function pointer list rules, rules, options function pointer list pointer to 
the list of three structural response functions were similar, the following list of 
rules the first function pointer as an example.

typedef struct_RuleFpList
{
Void * context;
int (* RuleHeadFunc) (Packet *, struct_RuleTreeNode *, struct_RuleFpList *);
/ * First check the rules of function pointer * /
struct_RuleFpList * next; / * function pointer to the next rule node * /
}
RuleFpList;

34.4.2  The Data Structure Header

Header data structure in the form of clear, in accordance with the protocol type, 
the internal pointer to the first list of different rules, specifically as follows:

typedef struct_ListHead
{
RuleTreeNode * IpList; / * point to the IP protocol list * /
RuleTreeNode * TcpList; / * point to the TCP protocol list * /
RuleTreeNode * UdpList; / * point to the UDP protocol list * /
RuleTreeNode * IcmpList; / * point to the ICMP protocol list * /
# Ifdef IPV6
RuleTreeNode * Icmp6List; / * point to ICMP6 protocol list * /
# Endif
struct_OutputFuncNode * LogList; / * LOG function function list * /



24334 Rule Base Design of Ipv6 Network Intrusion Detection System

struct_OutputFuncNode * AlertList; / * ALERT function function list * /
struct_RuleListNode * ruleListNode; / * IP rules list * /
}
ListHead;

34.5  Conclusion

Intrusion detection technology to protect one of the main means of information 
security, intrusion detection system design and organization for the rules of the 
alarm system accuracy and efficiency of the system has a great impact, the paper 
intrusion detection system works in the rule base, rule definitions, rules list struc-
tures were discussed in detail. This design uses a 3D linked list data structure, 
rules and their options will be stored in the list, the scan to find the list to find the 
first match with the rules of the packet, and then, in the case of matching, pattern 
matching to find or using a test plug to match. But how to establish a good rule 
base matches the structure of the rules will be the focus of future research.
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Abstract Given China’s iron and steel industry current situation, large in scale 
and technological backwardness, it is low on profit, lacks innovation, and competi-
tiveness. This paper analyzes the application of using confirmer wharf financing 
model in iron and steel industry, and further on the procedure the Quartet (the 
bank, the iron and steel industry, distributors, logistics enterprises involves in 
the confirmation warehouse financing process). It concludes that the confirmer 
wharf can play a valuable role in promoting the supply chain flow and logis-
tics and information flow in the industry, and gives iron and steel manufacturers 
constructive recommendations to avoid the risks related to confirmer wharf.

Keywords  Confirmer wharf financing  •  Iron and steel industry  •  Risk avoidance

35.1  Introduction

In the “Twelfth Five-Year Plan” period, structural adjustment and industrial 
upgrading of China’s iron and steel industry will become the main melody of the 
development [1, 2]. Iron and steel industry merger and reorganization will acceler-
ate. The iron and steel industry in China will face three challenges: the domestic 
economic growth will be reduced; the cost of production factors has a gradually 
rising trend; the restriction of resource and environment will further hasten [3, 4]. 
Although China has a large share of iron and steel products in the global market, 
but the industry’s technological backwardness has become a bottleneck. General 
speaking, iron and steel products made in china are of low quality, and lack of com-
petitiveness, which causes the anxiety and frustrates the entire steel industry [5].
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35.2  Related Work

Given the data envelopment analysis conducted on China’s major large and 
medium-sized iron and steel enterprises in terms of scale efficiency and relative 
efficiency, they claimed some small and medium-sized iron and steel enterprise 
has a higher economic efficiency, many large steel enterprise has a relatively 
low efficiency. Some work has done Grainger causality test on China’s Baosteel, 
TISCO, Anshan Iron and steel, and WISCO. The results shows the scale effects 
are not obvious in the industry in this country.

From the iron and steel industry point of view, the author addresses the current 
iron and steel industry of small and medium-sized enterprises financing problem 
by using confirmer wharf financing, as well as enhance the entire steel industry 
supply chain business flow, logistics, and information flow.

35.3  Iron and Steel Industry Confirmer Wharf  
Financing Research

Given iron and steel industry current situation, it is not difficult to find out that 
the change on external logistics mode results in the higher steel trade require-
ments, the root cause is the internal factors has not been resolved. The ways to 
enhance the iron and steel industry’s competitiveness are the optimization of 
product-line structure, the increase of the trading scale, form a supply, and demand 
network chain structure mode, however, it needs a lot of capital support. Only 
financing in large scale can realize iron and steel industry system optimization, 
therefore improve the iron and steel industry market competitiveness. The effec-
tive application of confirmer wharf financing can resolve the financing difficulties 
in the iron and steel industry.

35.3.1  Confirmer Wharf Operation Procedure of Iron and 
Steel Industry

Confirmer wharf is characterized by a first ticket goods, i.e. in the small and 
medium-sized enterprise (financing) pay a certain margin, financial institu-
tions issued acceptance, meaning to the supply chain upstream core enterprise 
(Supplier), acceptance is a financial institution, After receiving Bank acceptance 
draft, upstream core enterprise delivers goods to logistics enterprise warehouse 
which the bank designated. Goods entering the warehouse to warehouse receipt 
pledge after. According to the bank’s instruction, logistics enterprises sent goods 
to small and medium enterprises in batches. Specific processes as shown in 
Fig. 35.1.
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Small and medium enterprise as a distributor of steel and upstream core enter-
prise as steel suppliers jointly sign the sales contract, and negotiate to apply for 
loan to financial institutions (such as a bank) by the small-sized enterprise. 
Banking and steel suppliers, buyers, steel logistics enterprises signed a “Quartet 
cooperation agreement”.

Bank approved a certain amount of credit line for steel distributors, and cleared 
the first margin ratio. Steel distributor with a sales contract in the bank obtain 
predetermined loan amount of warehouse receipt pledge, and bank acceptance 
bills which steel suppliers as the payee are issued by the buyer, and then bank 
acceptance, especially for payment for the upstream supplier.

If the core enterprise commit to repurchase and credit status examined by the 
bank, then the bank will sign “cooperation agreement”, “account supervision 
agreement” “quality assurance agreement”. The bank commission the logistics 
enterprises to provide warehousing regulatory services, and sign the “irrevocable 
bank to help exercise of its guarantee,” “pledge goods replacement notice”. Steel 
suppliers, logistics enterprises and banks signed a “cooperation agreement”, 
“warehouse supervision confirmed warehouse agreement,” “comprehensive credit 
agreement”.

Steel distributor pays to the bank acceptance fee and acceptance margin; 
bank acceptance, meaning for steel suppliers; according to “Quartet coopera-
tion agreement” provisions, the iron and steel distributors deposit a certain mar-
gin to the bank, and steel suppliers will be equal to the bank designated goods 
logistics warehouse after receiving the bank acceptance bills; The bank informs 
logistics enterprises to release the corresponding proportion of cargo to the steel 
distributors through the “Notice of shipment”, and then steel distributors extract 
the corresponding amount of goods from warehouse; after the sale, steel distribu-
tors pay a guarantee deposit again.

From the down payment to achieve sales, it cycles until the down payment 
account equal to the amount of the draft, and steel distributors fetched all goods. 
At the same time, the pledge contract and repurchase agreement accordingly can-
cel. The agreement book summary is shown in Table 35.1.

Fig. 35.1  Confirmed warehouse financing mode
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35.3.2  Significance of Confirmer Wharf Financing Model 
in the Iron and Steel Industry

Confirmer wharf financing business model reduces financial pressure of the 
trading parties, and allows the market to achieve win—win situation. So confirmer 
wharf financing operations are in the profit position of the Quartet.

From steel suppliers perspective, they gain greater business profits, obtain com-
petitive advantage of industry chain, reduce the cost of capital, reduce the accounts 
receivable occupation, and guarantee the collection; from steel distributors perspec-
tive, it solves the full purchase capital difficulty, through large quantities of orders 
for suppliers to give preferential prices, reduce cost of sales, and on the basis of 
seasonal differences makes it is possible to obtain higher profits; as for the banks, it 
has advantages achieving chain marketing, meet all aspects of customer needs, and 
has a risk control advantages, at the same time get rich service fees and possible 
discounting a bill of costs, mastered the right of taking delivery of logistics; on 
logistics enterprises, they can obtain relevant proceeds, proceeds from the store and 
enterprise management of goods to the buyer for a fee, and valuation and impawn-
ing supervision for banking intermediary services charge a percentage of the fee.

35.3.3  Special Risks Related to the Confirmer Wharf 
Financing in the Iron and Steel Industry

The shortage of funds, financing difficulty has a vital impact on the capital-
intensive iron and steel industry. But it is the one that iron and steel industry 

Table 35.1  Confirmed warehouse protocol summary table application in the iron and steel 
industry

Protocol Name Agreement Shall

Quartet cooperation agreement Steel supplier
Steel distributors
Bank
Logistics enterprise

Sales contract Steel supplier
Steel distributors

Cooperation agreement; Steel supplier
Account supervision agreement; Bank
Quality assurance agreement
Cooperation agreement; Steel supplier
Warehouse supervision confirmed warehouse agreement; Bank
Comprehensive credit agreement Logistics enterprise
Irrevocable bank to help exercise of its guarantee; Bank
Pledge goods replacement notice Logistics enterprise
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must encounter and resolve, there is no way around it. For the distributors, risk 
exists mainly in the line of credit is superfluous, supply exceeds demand, sales 
increased risk; for the Bank’s risk, there is a possibility that producer and dis-
tributor may fraud the loan, despite the dealers have to pay the bank deposits, 
balance of manufacturer’s warranty, but for the most importantly, delivery is 
currently defined as a real right is the right to dispute claims of fierce. In addi-
tion, the iron and steel enterprises are not responsible for the guaranty liability, 
commitment to product buy-back, this makes the distributors face difficulties in 
capital returns.

Confirmer wharf financing in the iron and steel industry has some special risks, 
namely steel enterprises as a supplier of steel iron do not assume the nature of 
guaranty liability, nor promise of product buy-back; the biggest risk is the supply 
enterprises to bear the responsibility of refund; while for steel suppliers, it elimi-
nates risk which the distributors bear in the mismanagement case.

On the steel industry upstream by coal, logistics, such as prices and labor cost 
rise, downstream by the construction, automobile, shipbuilding, machinery, house-
hold appliances and other major steel industry demand growth is blunted affect, 
iron and steel enterprise has a very low profit. For the security of the capital, in 
accordance with the requirements of banks, the iron and steel enterprises as a pro-
ducer must take a series of responsibility and obligation. If a slight negligence 
is occurred in the process of operating, fulfil responsibility is not in place, the 
iron and steel enterprises must assume capital compensation and financing bank 
guarantee responsibility.

35.3.4  Confirmer Wharf Business Risk Avoidance  
for the Iron and Steel Manufacturer

In order to ensure the safety of bank funds, iron and steel enterprises as a 
manufacturer in the confirmer wharf business cooperation undertake the following 
duties and obligations: Acceptance and custody of the bank’s capital in accordance 
with the requirements of the bank, handle orders for distributors, delivery of steel 
to keep or distributors, returning the fund balance to bank according to the con-
firmed warehouse cooperative agreements. From the manufacturer perspective, to 
avoid risks in Confirmer wharf business one should pay attention to:

First, when Confirmer wharf cooperation agreements drafting, iron and steel 
enterprises should define the responsibilities and obligations; In product sales 
industry, it insist on not provide external guarantee principle; After completion 
of sales, it should insist no commitment to repurchase obligation principle for 
achieved sales of product.

Second, a careful analysis, summarized various confirmed warehouse coopera-
tive business operation process and risk control points, generally can be divided 
into the following four aspects of the basic measures to control risk:
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(1) In the collection business, bank capital must be recognized and received.
(2) In ordering business, one must place an order according to the strict 

agreement. First, keep and use received funds in line with agreements; 
second, to provide contract details in the delivery address and the consignee.

(3) In the product delivery business, strictly supply delivery steel according to the 
contract.

(4) To fulfill obligation to refund the balance of the funds to the bank according 
to the agreement by the parties.

Finally, iron and steel enterprises should standardize the operation against the 
warehouse business cooperation. Iron and steel enterprises improve the bank on 
the dealer’s financial support through standardized operation against the ware-
house business cooperation, control risk effectively, and safeguard financial 
security. And through the bank’s financial support, it can better solve the dealer 
financing needs, so that dealers can continue to expand the distribution quantity, 
improve distribution capacity, ultimately to achieve the promotion of iron and steel 
enterprise product sales and market share.

35.4  Conclusion and Prospects

In the past company always take loan directly from the bank, through confirmer 
wharf iron and steel manufacturers can either seal market sales, define produc-
tion plan, and can seek indirect financial support from the dealers. Iron and steel 
enterprises confirmer wharf application make the bank, enterprise three parties can 
greatly meet the needs for development. But the research process inevitably exist 
some disadvantages. For confirmer wharf business risks, this paper analysis only 
from the iron and steel manufacturers point of view of risk avoidance, not from the 
bank, steel distributors perspective, the author will aim at these problems in later 
more in-depth study.
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Abstract The objectives of the research are twofold: (1) to establish collaborative 
evaluation criteria of green suppliers utilizing AHP; and (2) to construct  evaluation 
processes according to the aforementioned set of criteria. In order to fulfil the two 
goals, an investigation via utilization of the analytic hierarchy process (AHP) is 
made to the selection process for green suppliers in the biotechnology industry. The 
results show that the major concerns in terms of green supplier selection for bio-
technology companies are currently CGMP certification, established environmen-
tal policies, and product acknowledgement. Also, an evaluation form  consisting of 
green criteria and weights is constructed to facilitate the selection process.

Keywords  Green  supply  chain  •  Green  supplier  selection  •  Analytic  hierarchy 
process  •  Biotechnology industry

36.1  Introduction

In recent years, the hi-tech industry has been greatly supported by govern-
ments, and a great deal of talent and funds have been absorbed into several rela-
tive fields. The biotechnology industry is a kind of sunrise industry, as it requires 
relatively low energy consumption and high knowledge intension, and offers high 
added value. According to a forecasting report of the Industrial Economics and 
Knowledge Center at the industrial technology and research institute (ITRI), the 
global biotech market grows at 18 % per annum on average [1].

Supporting enterprises with technology needed for green supply chains 
is one way to raise industry competence. With the looming of a green industry 

Xueling Nie

Chapter 36
Green Suppliers Selecting Based on Analytic 
Hierarchy Process for Biotechnology 
Industry

Z. Zhong (ed.), Proceedings of the International Conference on Information  
Engineering and Applications (IEA) 2012, Lecture Notes in Electrical Engineering 220, 
DOI: 10.1007/978-1-4471-4844-9_36, © Springer-Verlag London 2013

X. Nie (*) 
School of Business Administration, University of Science and Technology Liaoning,  
Anshan 114051, China
e-mail: nxlok@163.com



254 X. Nie

revolution, enterprises must be environmental-friendly, and must collaborate with 
both upstream and downstream supply chain partners.

The choice of an appropriate cooperative partner is at the heart of supply chain 
management, and material or product/service providers are the most closely asso-
ciated with an enterprise [2]. If we can find a supplier that complies with industry 
characteristics and meets supply chain requirements, then supply chain compe-
tence can be enhanced.

The objective of this study is to develop a green supplier evaluation model for 
the biotechnology industry. Specifically, the objective is twofold: (1) to estab-
lish collaborative evaluation criteria of green suppliers utilizing AHP; and (2) to 
 construct evaluation processes according to the set of aforementioned criteria.

36.2  Research Methodology

This study mainly adopted AHP to analyze the importance of various green sup-
plier evaluation criteria.

AHP is a multi-attribute evaluation method developed in 1971 by Prof. Thomas 
L. Saaty of Pittsburg University, and it is primarily used to solve decision prob-
lems in uncertain situations and with multiple evaluation criteria [3]. Combined 
with expert discussion, the AHP hierarchy structure can be generated from con-
firmed criteria. To avoid excessive industry discrepancies between the experts, all 
experts chosen for this study were senior executives of purchasing or environment 
engineering departments within the industry. This study included five such experts, 
who were all senior executives of listed or over-the-counter pharmaceutical firms 
with years of industry experience, and who all had unique viewpoints on subject 
of this study. Eisenhardt (1989) pointed out that, when conducting a case study, 
the case number should normally be between four and ten, as fewer cases hamper 
theory construction, and more cases become hard to analyze due to the relatively 
large amount of data. Therefore, this study included senior executives of five firms 
as interview subjects.

The above procedure can be shown as follows: (1) obtain criteria from 
 literature, and filter them by expert interview to form AHP hierarchy structure; (2) 
design AHP questionnaire and assess comparative values; (3) compute weight of 
each criterion, and construct evaluation form as well as operational process.

36.3  Results and Discussion

36.3.1  Step 1: Build Criterion Hierarchy

Using multiple criteria, AHP is a simple evaluation method to determine 
 precedence. This study used AHP to confirm the five categories and 14 criteria 
(CGMP certification, environmental protection policy and objectives, executive 
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support, environmental protection partner, product acknowledgement, usage of 
environmental-friendly materials, ability to decrease pollution, procurement of 
environmental-friendly materials, acquiring new environmental-friendly tech-
nology, product redesign, employee training cost, management of departmental  
documents, bill of waste management, environment log). The hierarchy structure 
was built and is shown in Fig. 36.1.

36.3.2  Step 2: Calculate the Weight of Each Criterion

This step was divided into four stages: performing interviews based on the ques-
tionnaire; establishing a pairwise comparison matrix; computing criterion weights; 
and calculating consistency.

This study completed the AHP expert questionnaire on the basis of the above 
criteria. In total, ten experts were interviewed and eight questionnaires were valid, 
i.e., consistency index, CI < 0.1, and consistency ration, CR  < 0.1. If the number 
of effective questionnaires had amounted to three, it would have indicated compli-
ance with the AHP hypothesis (Lin, 2005). The experts interviewed were primarily 
senior pharmacy executives with decisive power, and they were also knowledge-
able regarding environment protection issues. Thus, they were able to express  
precise and insightful opinions.

The comparison matrix was then established. Once the pairwise  comparison 
matrix was established, the precedence of each criterion could be calculated. 
After normalization process, the normalized pairwise comparison matrix can be 

Fig. 36.1  Criterion hierarchy of AHP
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obtained, as shown in Table 36.1. The criterion score was calculated by averaging 
the normalized values in each row; these were in turn used to compute consistency 
measures and a consistency index, and finally the consistency ratio.

36.3.3  Step 3: Summarize the AHP Questionnaire

We processed the questionnaires into the pairwise comparison matrix one by 
one, and calculated precedence according to the above steps. Every column in 
Table 36.2 represents the weight of each criterion rated by each expert (e.g., the 
first expert rated environment management systems with a weight of 0.557); every 
row represents a criterion of each hierarchy in the AHP structure.

AHP uses a consistency ratio to check the pairwise comparison consistency, 
and if this ratio exceeds 0.1, it indicates inconsistent judgment. In this case, the 
decision maker had to correct the original values of the pairwise comparison 
matrix. It was also necessary to check the CI and CR values—if the consistency 
ratio was less than 0.1, then the pairwise comparison consistency was deemed to 
be a reasonable level, e.g., for the first expert, CI = 0.085 < 0.1, CR = 0.076 < 0.1.

36.3.4  Compute the Average Weights

A total of ten experts attended this questionnaire investigation. Two question-
naires with high inconsistency were omitted; hence there were eight effective 

Table 36.1  Normalized pairwise matrix for main criterion

Environment 
management 
system

General 
management 
ability

Environmental 
protection 
ability

Environment 
improvement 
cost

Environmental 
protection 
documentation

Criterion 
score

Consistency 
measure

Environment 
manage-
ment 
system

0.121951 0.078647 0.122804 0.241371 0.1851852 0.149992 9.519056

General man-
agement 
ability

0.121951 0.393236 0.1228049 0.241371 0.2592593 0.227725 11.830840

Environ-
mental 
protection 
ability

0.609756 0.393236 0.6140243 0.241371 0.2592593 0.423529 20.230784

Environment 
improve-
ment cost

0.121951 0.078647 0.1228049 0.241371 0.2592593 0.164807 14.056875

Environ-
mental 
protection 
documen-
tation

0.024390 0.056233 0.0175611 0.034516 0.0370370 0.033947 0.755350
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questionnaires in total. Every hierarchy in each questionnaire has its own weight 
and consistency ratio. To integrate the questionnaire weights as given by these 
experts, this study calculated the weight of every criterion in all question-
naires using a weighted average. For instance, the weights of the environment 
 management system criteria as rated by expert one thru expert eight were 0.557, 
0.567, 0.386, 0.388, 0.149, 0.276, 0.348, and 0.557 respectively. These eight 
weights add up to 3.228, and the average is 0.403. Calculation results of all 
weights in all categories by all experts are shown in Table 36.2. It was found that 
the criterion precedence order was environment management systems, environ-
mental protection ability, general management ability, environmental improvement 
costs, and environmental protection documentation.

36.3.5  Analyze the Weight of Each Criterion

The overall weight analysis was performed, and the results are tabulated in 
Table 36.3. It was found that pharmaceutical manufacturers put a high priority on 
certification (0.611) and environment protection policies (0.388), which is also 
why the government has played an active role in tutoring manufacturers to obtain 
their environmental protection certification; further, pharmaceutical manufacturers 
insist that environmental protection ability is more important than general man-
agement ability, because general management ability can be obtained through 
training and education.

It also can be seen that although the criterion weight of executive support 
(0.512) was greater than the weight of environmental protection partner (0.487), 

Table 36.2  Weights of criterion categories and CR values

No. Environment 
management 
system

General 
management 
ability

Environ-
mental 
protection 
ability

Environment 
improve-
ment cost

Environ-
mental 
protection 
documenta-
tion

CI CR

1 0.557 0.147 0.154 0.090 0.049 0.085 0.076
2 0.567 0.161 0.154 0.075 0.041 0.083 0.074
3 0.386 0.166 0.343 0.051 0.051 0.070 0.060
4 0.388 0.159 0.338 0.071 0.042 0.097 0.086
5 0.149 0.423 0.164 0.227 0.033 0.090 0.080
6 0.276 0.155 0.155 0.184 0.227 0.090 0.080
7 0.348 0.177 0.177 0.222 0.073 0.040 0.040
8 0.557 0.130 0.130 0.130 0.051 0.010 0.010
Total 3.228 1.518 1.665 1.050 0.567 – –
Average 0.403 0.189 0.208 0.131 0.070 – –
Rank 1 3 2 4 5 – –
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the difference was small. This indicates the importance of executive support in a 
company, as well as becoming an environmental protection partner along with a 
supply chain member. In this way, the general management ability of a pharma-
ceutical factory can be elevated, and consequently the pharmaceutical factory can 

Table 36.3  Green supplier evaluation form

Main criterion 
(weight)

Sub criterion (weight) Rank Overall 
weight (a)

Score (b) Weighted 
score 
(a*b)

Sub-total

Environment 
management 
System 
(0.403)

Environmental protection 
certification—cGMP 
(0.611)

1 0.246

Environmental protection 
policy and objective 
(0.388)

2 0.156

General 
manage-
ment ability 
(0.189)

Executive support (0.512) 4 0.097
Environmental protection 

partner (0.487)
5 0.092

Environmental 
protec-
tion ability 
(0.208)

Product acknowledgement 
(0.550)

3 0.114

Usage of environmental-
friendly material 
(0.186)

8 0.039

Ability of decreasing pol-
lution (0.262)

7 0.054

Environment 
improve-
ment cost 
(0.131)

Procurement of environ-
mental-friendly mate-
rial (0.201)

11 0.026

Acquiring new envi-
ronmental-friendly 
technology (0.441)

6 0.058

Product redesign cost 
(0.238)

10 0.031

Employee training cost 
(0.118)

13 0.015

Environmental 
protection 
documenta-
tion (0.070)

Management of depart-
mental document 
(0.556)

8 0.039

Bill of waste management 
(0.291)

12 0.020

Environment log (0.148) 14 0.010
SUM =
A. Excellent 

(90 ≤ SUM ≤ 100)
Final decision:

B. Very good 
(80 ≤ SUM < 90)

Ready for placing order (A, B)

C. Good (70 ≤ SUM < 80) Re-evaluation needed after improvement (C, D)
D. Fair (60 ≤ SUM < 70) Avoid placing order (F)
E. Fail (0 ≤ SUM < 60)
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respond effectively to rising environmental protection pressure, and also acquire 
more advantages to facilitate overall development.

The weight of product acknowledgement was 0.550, which was the most 
important among the three criteria in the Environment Protection Ability category. 
The customer impressions of the purchased product influence the overall image of 
the company. Therefore, experts demand that product R&D, manufacturing pro-
cesses, product packaging and final delivery must not threaten the environment; 
hence experts put high emphasis on product acknowledgement. Pharmaceutical 
factory attention to using environmental-friendly materials and lowering pol-
lution was not as relatively significant, because CGMP certification mandates 
 manufacturers to have regulations related to environmental protection. In this 
study, experts thought that if products could comply with regulations during the 
design process, then no additional costs would be needed.

As to pharmaceutical factories, the primary criterion regarding  environmental 
protection related documentation was how each department deals with the 
related documents (0.556), as well as how they deal with purchasing department 
categorized related waste or purchased green products, in terms of  documenting 
them for supervisors or CGMP certification teams to audit. Manufacturers paid 
more attention to bills of waste management because related pollutants are dis-
charged in the manufacturing process; therefore, environmental protection 
engineers must dispose of the waste effectively and document the process for 
auditing.

After the weight analysis for each criterion category and each criterion, an 
overall weight for each criterion was calculated by multiplying the weight of the 
criterion category and the weight of each criterion. Taking CGMP certification as 
an example, the overall weight was calculated by multiplying the weight of the 
criterion category (environment management system), 0.403, by the CGMP certifi-
cation weight, 0.611, which yielded an overall weight of 0.246. The overall weight 
and its rank, as shown in Table 36.3, represent the importance of each criterion in 
the whole supplier evaluation model.

36.3.6  Construct a Green Suppliers Evaluation Form

Based on the evaluation criteria and their weights, a green supplier evaluation 
form was proposed as shown in Table 36.3. By rating each supplier based on 
the proposed criteria and weights indicated in Table 36.3, the suppliers can be 
effectively evaluated. The supplier evaluation results were divided into groups 
A, B, C, D, and E, according to the summary of weighted scores. Thus, the final 
decision of whether or not to place an order can be made according to the sup-
plier level: (1) A or B: adequate to place orders, (2) C or D: hold until the sup-
plier makes improvements on environmental protection issues, and (3) E: avoid 
placing orders.
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36.4  Conclusion

The results are summarized as: (1) the way pharmaceutical factories currently evaluate 
green suppliers is mainly based on checking whether or not the supplier has passed 
the CGMP certification, it has established environmental protection policies, and it 
has product acknowledgements. (2) Based on the expert interviews and literature 
analysis, this study provides several criteria for biotechnology manufacturers to 
use when evaluating green suppliers. (3) A model was constructed that details the 
process of evaluating upstream green suppliers for  biotechnology manufacturers. 
Based on the evaluation criteria and the procedures provided in this study, relative 
weights for the criteria were calculated, and a green supplier evaluation form was 
proposed, which can help decision makers to evaluate green suppliers in a more 
systematic manner.
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Abstract After combining content release, subscription middleware features, and 
the traditional event-based software integration together, focus on the problems in 
the existing system has established an adaptable and efficient events-driven inte-
gration framework with XML as the message interaction basis by means of core 
models defining and filter testing designs such as architecture design and event 
models.

Keywords  Event-driven  •  Integration framework  •  Events model

37.1  Introduction

Currently, quantities of prototype systems based on content release and subscription 
have emerged from both home and abroad, including ENS (event notification service) 
system and SDI (selective dissemination of message) system. However, there exists 
a common problem in these systems that as the middleware based on content release 
and subscription, event service or message agent, they mainly take the support for the 
loose coupling communication among the systems instead of their integrated features 
such as efficiency and adaptability into consideration. Besides, the existing methods 
either only focus on the single event mapping or lack the adaptability for the composite 
processing of events. There will be brief introduction for some influential studies in 
the following part.

Nowadays, systems like Gryphon, Siena, and Elvin are the famous ones in term 
of the content-based Pub/Sub middleware; the event expression forms taken by 
which are similar to subscription languages with the single semantic constraint as 
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their basic construction and forward single event [1, 2], object to the composite 
events required by integration and take the flat pattern as event basis, which means 
that the event content is the set of “attribute equalling value” pairs, the subscrip-
tion terms are the linkage among simple languages based on various properties 
and poor expression capability [3].

The XML-based Pub/Sub system is mainly made up of X Filter [4], Y Filter [5],  
XTrie [6], and Web Filter [7] which belongs to the message retrieval field as well 
named as SDI system specifically speaking. They are applied for the XML mes-
sage released through the Internet; most take X Path as the selective language of 
XML and are superior to the message acquisition method based on flat pattern 
in term of message selecting intensity and expression capability. However, these 
systems fail to support the composite procession of multievent documents and the 
custom generation of new XML documents, which are the indispensible features 
for the integration framework.

Studies of the sequential logic of composite events mainly focus on the 
active database. For example, the SAMOS database applies Petri Nets to detect 
composite events, capable of expressing parallel behaviors and managing  
complex data with parameters; however, it only executes several kinds of simple 
operations of composite events and fails to cater to the requirements made by 
integration for composite events. Some work has designed a composite  relation 
and sequential expression of language support events called Snoop and has 
detected the composite events through tree structure, while it shares the com-
mon problems with SAMOS. Currently, there are not many studies on the 
sequential logic of composite events in the Pub/Sub system. Some work has 
discussed the composite events detection under distribution environment and 
focused more on the topology distribution structure. The above two both fail to 
support the composite events modes such as the split and reconstruction of the 
XML documents required by integration.

37.2  Establishing Design Structure of XML-Based  
Event-Driven Integration Framework

37.2.1  Design Structure of Integration Framework

The XML-Based Adaptable Event-Driven Integration Framework is short for 
XAEDI. In the XAEDI, the integrated software modules or systems are called par-
ticipants which carry out indirect interaction by sending or receiving XML-form 
messages representing events happening instead of direct interaction. Events refer 
to the changes or increase happing in a certain integrated system and composite 
events refer to various logical combinations of different events, both of which can 
be distributed to interested integrated systems through XAEDI. The loose coupling 
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integration of software systems can be realized by means of selective transmission 
of event messages among different software modules or systems.

In XAEDI, participants who send out event messages are called informers and 
participants who subscribe and receive the interested event messages are called 
listeners. A participant can be the informer and the listener at the same time. 
Adaptable change (such as code modification) is a must for integrated software to 
be an interactive participant of XAEDI and such kind of adaptable process can be 
executed skillfully, which is out of the study scope of this paper.

XAEDI mainly consists of Event Message Answer Components, Subscription 
Query Answer Components, Registration Message Answer Components, Filter 
Engine, and Event Message Announcement Components.

Event Message Answer Components: waiting for receiving, perpetuating the 
event message from informers, later analyzing and sending to the filter engine for 
processing.

Subscription Query Answer Components: receiving and storing the subscrip-
tion query terms from listeners, later analyzing and sending to the filter engine for 
processing.

Registration Message Answer Components: waiting for receiving, storing, and 
forwarding the registration message from participants.

Filter Components: they are the core as well the research key point of this paper. 
They mainly consist of the Participants Registration Components, Primitive Event 
Filter, Composite Event Filter, Output Message Transformation, Adaptable analyz-
ing, and optimizing Rules. Participants Registration Components are applied by 
participants to send registration, release, or subscription intentions to XAEDI and 
only those successfully registered participants can execute actual message inter-
action with XAEDI. Besides, XAEDI can store participants’ event message types 
through their registration and release all the available subscription event message 
types to subscriber. Primitive Event Filter is applied to filter the event message and 
all the primitive subscription terms sets. Composite Event Filter is applied to com-
positely detect composite subscription terms. Output Message Transformation is 
utilized to map the event message to reconstruct and transfer according to output 
formats. Adaptable analyzing and optimizing rules focus on the integrated adapt-
ability and will cause practical optimization under certain conditions.

Event Message Announcement Components: distributing event message 
successfully mapped and execute adaptable change to interested listeners.

37.2.2  Formal Representation of XAEDI

The system made up of XAEDI and the integrated participants can be presented as 
a Triple (Π, Θ, and Σ), with Π = {p1, p2, . . . , pm} representing the participate sets, 
Θ = {F1, F2, . . . , Fn} as the example sets of XAEDI, and Σ =

{

O1, O2, . . . , Op

}

 
as the interactive operation sets between participants and XAEDI. The distributiv-
ity of the framework is not researched in this paper.
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XAEDI can be represented as XAEDI = (ET , SB, CT , FT , N T ), with ET 
(Event) representing event model which has described the basic event mes-
sage model and event composite operation model, SB (Subscription) represent-
ing subscription model which has described the event subscription model, CT 
(Component) representing component model which has described the construction 
components and their interactive relations in the XAEDI, FT (Filter) represent-
ing filter model which has described the registration patterns of participants, filter 
algorithm of basic XML event message, detection methods of composite events, 
and adaptable change methods of output message, and NT (Notification) represent-
ing the announcement model which has described the announcement methods of 
event message and route strategies.

37.3  Establishing Core Models

Based upon set theory, event algebra theory, and research achievements of 
related fields, the basic event model describing the specifications of basic events, 
sequential logic model describing sequential relations under distribution environ-
ment, event composite model describing the multievent composition, forwarding 
and trigger operation, and subscription model describing subscription languages 
choice and methods are established.

37.3.1  Sequential Logic Model

In the event-driven software integration framework, events happening at certain 
time and place refer to messages sent by participants and characterized by instan-
taneity and atomicity; therefore, each event is of a related time stamp attribute to 
show its happening time. Time stamp attribute is necessary for both the sequential 
basic events and the multievents ranked by sequential relations. Supposing there 
exist a partial order < of time stamp, representing that events happen according to 
complete sequence order and a total ordering order ≺ representing that events hap-
pen according to partial sequence order, with ∪ representing the relation of time 
merging, all of which consist of sequential logic relations.

Under distribution environment, when event releasing time fails to equal the 
event receiving time of integration framework because of network delay and so 
on, the time intervals rather than single time points are applied, which can not only 
maintain consistency with the physical time order of events, but also can represent 
the time intervals of composite events.

t =
[

t l , th
]

 is applied to represent the time interval of an event, t l the start time, 

th the end time, and t1, t2 the time interval of e1 and e2 , respectively. The sequen-
tial logic relations cater to the following equivalent conditions:

(37.1)t1 < t2, t l
1 < th

2
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37.3.2  Basic Event Model

Message releasers publish messages by means of events, and subscribers subscribe 
events with subscription language. Events and subscription languages are an inter-
active whole, with the event patterns deciding the basic patterns of subscription 
languages and vice versa. As for XML event, it differs from events of other for-
mats with its content organized by Hierarchical Tree, including structure messages 
apart from elements and attribute messages.

Event definition: in this integration framework, event represents the XML 
message caused by the state change of some time point and released by partici-
pants. XML event is a triple: XML-Event equaling (element, attribute, and struc-
ture). Element and attribute they themselves are of names, types, and values, with 
attribute relying on certain elements and structure restricting the structure relations 
among elements including four kinds of relations such as relations between father 
and son, brothers, ancestors, and descendents.

Structure relation figure of event types. The definitions of Event Space, 
Composition Contribution, Event Query, Event Class, Event Trace, Profile, and 
Event-Profile Matching are established orderly, which are the foundation of event 
models.

Event processing model: it mainly establishes a complete process from the 
releasing, filtering, and to informing the XML event message so as to indicate 
the flow direction and processing details of XML message flow in the integration 
framework.

37.3.3  Event Composite Model

Through executing sequential constraint extension of algebra theory (constructed 
by nonempty sets and a set of operations acting on them) and combining the oper-
ation semantics of active database, this paper has defined a set of event composite 
operations acting on event sets, including several binary operations (conjunction, 
extraction, and timing sequence), several unary operations (selecting and denying), 
and several multiple operations (timing and arbitrariness), proving that event and 
space shut these operations and sets out. Based on the above, the event algebra is 
equipped with parameters and transformed into parameterized event algebra which 
endows the composite operations with different semantics according to different 
parameters so as to cater to the adaptabilities of event composition for different 

(37.2)t1 ≺ t2,
(

th
1 < th

2

)

∨

(

th
1 = th

2 ∧ t l
1 < t l

2

)

(37.3)t1 ∪ t2,
[

min
(

t l
1, t l

2

)

, max
(

th
1 , th

2

)]
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integrations. Eventually, the formal definitions of relevant composite operations 
are provided based on parameterized event algebra.

E1, E2 are two different event types belonging to event space E i.e., 
E1 ⊂ E , E2 ⊂ E¬e1, e2 E1, E2, are event examples belonging to E1, E2 , respec-
tively, i.e., e1 ∈ E1, e2 ∈ E2, nonformal definitions of various composite opera-
tions are as follows:

Extraction event ∇ : E1∇E2 happens only when e1 ∈ E1 happens or e2 ∈ E2 
happens

Conjunction event ∆ : (E1∇E2)T happens only when e1 ∈ E1 and e2 ∈ E2 hap-
pen (e3) :=max {t (e1) , t (e2)}

Sequence event: (E1; E2)T happens only when e1 ∈ E1 happen in advance, later 
in the T interval e2 ∈ E2 happens, t (e3) : =t (e2)

Timing event ⊥: (E1⊥E2) E3 happens only within certain intervals between 
e1 ∈ E1 and e2 ∈ E2 whether e3 ∈ E3 will happen, t (e1) ≤ t (e3) ≤ t (e2) Denying 
event ĒT happens only within certain intervals, without e ∈ E happening

Selecting ĒT event [i] : E [i] happens only when the i th, even of E sequence 
e ∈ E happens

Adding event example selecting parameters to single construction event, 
adding event example consumption parameters to composite event and 
endowing composite operations with different semantics by setting differ-
ent parameters in order to adjust to different practical contexts are regarded as 
the context rules for composite event parameters. Currently, taking the follow-
ing conditions into consideration: f irst_Dup f irst_Dup (E) representing the 
first event of E sequence, last_Duplast_Dup (E) representing the latest event 
of E sequence, all_Dupall_Dup (E) representing all the events of E sequence, 
i_Dupi_Dup (E) representing the i th event of E sequence, all pairs, unique 
pairs, and repeated pairs representing all the pairs, the only pair and repeat-
able pairs of consumption event sequence respectively. The following is a com-
posite example imposed composite operations and additional parameters: 
(

(

alldup(E1)
; f irst_dup (E2)

)

7days

)

all_pairs
.

37.3.4  Subscription Model

The selecting of subscription languages is the core of subscription model. The 
subscription and query language catering to semistructured XML documents 
take in some features of query language SQL catering to the structured database. 
However, the different query objects of them lead to great difference in them. 
Nowadays, plenty of XML query languages catering to the W3C standards have 
been proposed, such as X Path, X query, XML-RL, and XML-QL. According to 
the advantages XML-QL shows in the data extraction of XML documents, inte-
gration of different documents, and the formatting level structure of new docu-
ments, XML-QL has been applied as the subscription language of our framework. 
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However, there are the following disadvantages for XML-QL in expressing event 
subscription, especially in composite event subscription:

The even-driven integration framework regard content matching as its identi-
fication basis; therefore, it fails to identify the names of XML events in advance;

In XML-QL, if in sentences are ignored, the XML matching sentences of dif-
ferent objects cannot be distinguished.

Without the introduction of time concepts, XML-QL fails to support the judg-
ing of sequential logic and event composition.

Therefore, currently adding sequence operators and composite operators are 
considered being applied to extend XML-QL by replacing “in sentences” with 
“block variables” and the extended XML-QL is called XML-EQL. XML-EQL 
equals block variables set ∪, composite operations set ∪ parameter, and context 
rules set ∪ XML-QL. Based on the above, grammar definition EBNF of XML-QL 
will be extended to achieve the grammar definition XML-EQL.

37.4  Conclusions

The loose coupling and extensible integration capability provided by middleware 
services is a must for establishing large-scale software integration, and the Pub/
Sub system based on content is a kind of this middleware. Subscribing the needed 
events on the Pub/Sub system is what required to integrate the scattering software 
systems through Pub/Sub system and the number change of the integrated sys-
tems has no impact on the whole integration system. Second, the capability for 
the integrated systems to process XML documents is what required when XML is 
taken as the expression forms of events and the message interaction forms among 
integrated systems, without any extra requirements for the system construction, 
according to which it can be concluded that Pub/Sub system is of sound integrated 
extendibility.

The integration framework driven by adaptable events proposed in this paper is 
a newly design framework featured by exchanging message by XML, possessing 
certain integration adaptability, mapping according to content, being feasible for 
the multievent composite detection of different integration sources and the adapt-
able change for XML events, and executing efficient filter by optimized strategies, 
which has combined content release, subscription middleware features, and the 
traditional event-based software integration together, and focused on the problems 
in the existing system and taken the requirements and adaptability needed by soft-
ware integration into consideration.

Acknowledgments This work, a study on XML-based Adaptable Event-Driven Integrated 
Software Framework is funded by Yunnan Science Foundation under Grant No. 2009CD009, 
by the Open Foundation of Key Laboratory of Software Engineering of Yunnan Province under 
Grant No. 2010KS04, 2011SE11, and 2011SE12, and by the research funding for teacher with a 
doctorate under Grant No. XT412004.



268 Z. H. Liang et al.

References

1. Banavar G, Chandra T, Mukherjee B (1999) Matching events in a content-based subscription 
system. In: Proceedings of the 18th ACM symposium on principles of distributed computing 
(PODC, 99). Atlanta, USA (5):53–61

2. Carzaniga A, Wolf AL, Rosenblum DS (2001) Design and evaluation of a wide-area event 
notification service. ACM Trans Comput Syst 19(3):332–383

3. Gough J, Smtih G (1995) Efficient recognition of events in a distributed system. In: 
Proceedings of the 18th Australian computer science conference (ACSC18). Glenolg South 
Australia (4):55–65

4. Ahinel M, Franklin MJ (2000) Efficient filtering of XML document for selective dissemination 
of information. In: Proceedings of the 26th International conference on very large data bases. 
Cairo (05):53–64

5. DiaoY, Fisher P, Franklin MJ, To R (2002) Yfilter Efficient and scalable filtering of XML doc-
uments. In: Proceedings of the 18th International Conference on Data Engineering (ICDE, 02). 
San Jose (7):341–342 

6. Chan CY, Felber P, Garofalakis M, Rastogi R (2002) Efficient filtering of XML documents 
with X path expressions. VLDB J 11(4):354–379

7. Pereira J, Fabret F, Llirbat F, Jacobsen HA, Shasha D (2001) Web Filter a high throughput 
XML-based publish and subscribe system. In: Proceedings of the 27th international confer-
ence on very large data bases. Roma (7):723–724



269

Abstract In order to respond to the various crises in the process of library 
resources construction in the digital environment, and to reduce the negative 
impact of the crisis to the library, this chapter discussed the basic types of cri-
ses at first, which included the resources type crisis, the resources structure crisis, 
the resources proportion crisis, the resources layout crisis, and the resource pres-
ervation crisis; then it pointed out the main causes of the crises, at the same time 
analyzed the mechanisms which cause the crises, at last this chapter pointed out 
strategies to copy with all kinds of crises immediately.

Keywords  Digital environment  •  Library  •  Resource construction crisis  •  Strategy

38.1  Introduction

Library resource construction crisis refers to the threat factors or problems which 
have negative impacts on library resources, and it is uncertain and harmfulness. 
It includes the resource type crisis, the resource construction crisis, the resource 
preservation crisis, and the resource structure crisis [1]. The library is affected 
by the social information environment, the most remarkable change which the 
library faces in current information environment is the digitalization and network-
ing of the information exchange and it caused a lot of contradictions between the 
library and readers, the library and the publishers, and the library and informa-
tion providers. All these contradictions may trigger library resource construction 
crises [2]. The types of library resource construction crises mainly include the 
 following five types.
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38.1.1  The Resources Type Crisis

In the face of the sharp rise of digital resources and the convenience of use, more and 
more users tend to use the digital products, especially the academic journals, con-
ference papers, dissertations, and digital resources which have become a preferred, 
accustomed, and reliant use for scientific researchers. Therefore, many schools began 
to order a large number of topics or comprehensive full-text databases of periodicals, 
while they try to stop a corresponding printed journal. Such as the library of Tsinghai 
University since 2005, with the increasing number of database order and the decreas-
ing number of printed edition of the journal, in 2008, they only ordered about 198 
printed journals. What’s more, authoritative report predicts that in 2016 science and 
technology journals will mainly be typed of digital version as the basic form of pub-
lication [3]. Under the E-science environment, engaging in scientific research activi-
ties needs to use a variety of types and multiple channels of information in addition 
to traditional printed resources, journal articles, books, and other resources. It also 
includes new digital resource types, such as preprints, laboratory reports, personal 
communication, especially speech, memos, data sheet, and other new resources type 
[4]. Therefore, the decision of library collection resource type will become more 
complex and resource acquisition work will be more challenging.

38.1.2  The Resources Structure Crisis

It is mainly the aging of paper resources. Using SPSS statistical regression, paper 
resources can be obtained and the aging rule can be expressed as a formula;

K and b are constants, t is a variable, t equals Circulation Statistics minus the 
year of publication.

In order to effectively express paper resources in the aging speed, we can use 
directly in half-life index to express different attenuation velocity, a calculation 
formula is given below:

In order to statistically define the readers’ utilization level, we can also use the 
following two formulas:

or

S is the statistical sample, it can express the coefficient of utilization of vari-
ous types of books in different statistical years clearly [5]. So the aging of paper 
resources results in the resource structure crisis directly.

(38.1)M = K e−bt

(38.2)T1/2 = I n 2/b

(38.3)t = 0 − ∞

(38.4)S = K/b
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38.1.3  The Resources Proportion Crisis

Now the blindness, randomness, and the lack of the sense of quality in the digital 
literature resources construction have caused the proportion imbalance of collec-
tion resources. Along with the rapid development of digital and network, the digi-
tal resources in library take a growing proportion. Library resources include paper 
resources, electronic resources, and cyber source. A paper resource includes paper 
books and paper periodicals. Electronic resources and cyber source include elec-
tronic books, electronic journals, databases, and a variety of network information 
resources. According to the survey of university library, paper resources account 
for 70 % in the entire document resources, and electronic resources account for 
30 %. How to make the reasonable proportion of the paper resources and elec-
tronic resources exerts the use in knowledge and information dissemination of 
library, which reflects the modernization degree of library collection.

38.1.4  The Resources Layout Crisis

The library’s resource layout is dividing library information into a number of sections 
that correspond to the function of the spatial structure, so that the reader can easily use 
and it will give full play to the library information resources and value of the model. 
Because of the modern architecture of the library, it results that three layout cannot 
play out its features, which brings crisis about resources layout impressions [6].

38.1.5  The Resource Preservation Crisis

The library is a growing organism. Only the metabolism and embracing new ideas 
can make it maintain its vitality. But there is a widespread phenomenon in the 
library’s collection resources construction. The Library’s collection building pays 
more attentions on number and ignores the resources quality. For example, in the 
universities and colleges, the library holdings are used as a standard measure. So 
that quality colleges and universities have had to pursue library holdings and not 
to tick. This makes a number of outdated, obsolete, useless literatures with a value 
of literature in the midst of the occupied space, which leads to the waste of library 
material and human crisis of resource preservation.

38.2  Mechanism Analysis of Resources Construction Crisis

The mechanism of library collection resources crisis is the library elements struc-
ture is unreasonable, and forms that collection resources structure cannot balance, 
and results that collection resources does not adapt environment.
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38.2.1  The Digitization of the Literature Resources

Digital library changed the traditional library books of the static characteristics of 
the literature services, realized the multimedia access, remote network transmis-
sion, intelligent retrieval, cross library seamless links, create trade surplus space 
and time of the information service of the new state. Therefore, the literature 
resources digitization makes the traditional collection resources face new informa-
tion environment, the users’ demand, and the challenge of the market competition. 
On the one hand, the literature resources digitization makes the whole informa-
tion of any content of space to be characterized, analysed, linked, interactive, and 
blended together, so people can from all levels and many angles to the flexibil-
ity to analysis, organization, performance, make use of the information content. 
On the other hand, when the user can access a large number of documents eas-
ily, the major migration process of obtaining information constraining bottleneck 
will occur. Users will be required to find further analysis of the literature. min-
ing in the literature of the internal hidden knowledge content and its mutual logi-
cal relationship, find themselves do not know the structure and laws [7]. At the 
same time, publishers in digital network constantly enrich service based on con-
tent, change the way of service, not only providing digital full-text documents, and 
will be a variety of digital resources, web services, and even the library catalog 
is linked together, forming a new digital information service platform. Therefore, 
the literature information resources digitization will make the traditional collection 
resources construction system changed.

38.2.2  The Rapid Development of Information Technology

The rapid information technology changes have proposed a new challenge to the 
construction of the  literature resources crisis. Along with the development of infor-
mation technology and the impact of the digital wave, give the reader brought new 
experience and to the pressure from the library. From the library developmental 
view , modern library is seen as a result of the application of information technol-
ogy; this trend since the 1990s have become powerful and prosperous increasingly. 
Computer technology, especially the communication technology and Internet 
technology, rapidly develop the appearance of the Web 2.0 technology, in order to 
emphasize the reader experience and social features and greatly accelerate the pro-
gress of the library. Web 2.0 is the development and integration of Web 1.0 is a 
series of new thinking in the concrete embodiment of digital library with distinct 
characteristics of open, transparent, and common participation, self organization, 
and social interaction and sharing. Web 2.0 is to let users from network informa-
tion receive  into information maker and communicators, from the audience to main 
body, from the individual to the new Internet service model of community. And is 
to readers-oriented to turn, the Internet more than ever, the rich and colorful and it 
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has strong attraction, the readers can’t only the literature retrieval and utilization of 
information resources, but is evaluation of information resources and creator.

38.2.3  The Stereotyped Reading Behavior

The traditional reading behavior brought pressure to the library resources construction. 
From the Internet, since its appearance, readers making use of the library in the overall 
trend abate, and borrowing rate of the printed literature significantly reduced. From 
Tables 38.1 and 38.2, data can reflect the trend. Today, many readers think Internet 
search engine can provide high quality information faster and more abundant than 
library; according to the characteristics of the knowledge to identify, screen, fuse and 
knowledge innovation, the reader has not only met the use of information search, but 
still hope to organize, assess, to create, interact with others, and share information and 
expect the vast multitude of digital information knowledge mining from information 
acquisition development to knowledge discovery., 

38.3  Library Resource Management Strategies  
in the Digital Environment

Crisis management discusses the mechanism causing crises and works out the crisis 
management according to the mechanism. The strategies of library crisis management 
mainly include the following aspects:

38.3.1  Strengthen the Organization and Management  
of the Collection of Information Resources

Today in the rapid development of the information environment, library information 
resources not only include all the library entity collection resources, but also include 

Table 38.1  Parson of digital resource quantity in Tsinghai University library from 2001 to 2008 [10]

Type of resource 2001 2008 Growth rate %

Database (numbers) 187 400 214
Digital journals (kinds) 14,430 44,000 304
Digital books (kinds) 2,04,000 11,00,000 539

Table 38.2  Comparison of digital resource quantity in Jia Xing University library from 2001 to 2008

Type of resource 2001 2008 Growth rate %

Database (numbers) 2 22 214
Digital journals (kinds) 6,000 31,550 304
Digital books (kinds) 23,000 5,76,000 2,504
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the virtual collection which do not have the ownership and the library needs to pay, 
remote access, signed by online, which build the library information resources system.

The established and development of the science in collection of information 
resource system not only depends on the library information of resources to carry 
on the long-term complement and accumulation, but also depends on organization 
and management to getting information resources or scientific and reasonable [8].

Therefore, library information resources organization and management of 
library is an important link of the construction of the information resources.

38.3.2  Strengthening the Build and Sharing of the Library 
Resources

Along with the rapid development of information technology, not only all forms 
of information were in the sharp growth, but also the production, storage, and 
transmission way of the information had the profound changes. In the digital age, 
the traditional library and digital library coexist complementarily, especially the 
increasing and expanding digital resources, the shape and the carrier and diversi-
fication of the access method of the resources, make any single library collection 
construction independently, at the same time, just rely on library reader demand 
model has no longer apply. Therefore, information resource sharing has become an 
inevitable trend of the development of the library.

38.3.3  Strengthen Library Resources Security System 
Construction

The ultimate goal of the construction of the information resources is to build an 
information resource guarantee system which can satisfy the demand of informa-
tion society furthest. This is an entity system, including the reserve system and 
service system of the information resources [9].

The security system makes limited information to satisfy social need furthest 
and make it convenient to develop fully and use efficient, which has the resources 
network system of hierarchical structure science and reasonable space layout for 
material foundation and the social target of information resource sharing. This 
security system also makes the literature information socialization as organiza-
tion form and the network technology electronic computer communication as the 
means. Therefore, information resource guarantee system occupies very important 
position on the library literature resources construction.

38.3.4  Perfect Digital Information Resources Construction

Along with the rapid development of information technology and network envi-
ronment better and better, the digital information resources not only become more 
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and more large in the proportion of the number, but also increasingly play an 
incomparable role in the services which is provided by the library than the print-
ing document resources. Digital information resources have different character-
istics with the printed document in production, storage, transfer, and carrier and 
so on.  So far digital information resources also have completely different con-
tent and method with the printed document resources in collection, organization, 
processing, development, and utilization. Compared with the traditional printing 
literature, the use of digital resources has no time and space limitation, and the 
database has more retrieval ways and has more flexible method, and the inspection 
rate is high, and has faster contents updates, and according to need users can selec-
tively download, print, leading to deeply popularity. Therefore, perfecting digital 
information resources construction is the indispensable part of the library literature 
resources construction system.
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Abstract Library alliance is the library consortium which is organized to share 
resources and mutually benefit by common agreement and contract restrict. At 
present our country university libraries, public libraries all appear library consor-
tium. It has important significance to realize the information resources sharing. 
But as a result of long term since the influence of traditional concepts, the exist-
ence of funds is nervous and area development is lopsided. In view of this, this 
chapter puts forward the co-construction and sharing of information resources dive 
lomenta strategy.

Keywords  Library alliance  •  Information resource  •  Co-construction and sharing

39.1   Introduction

The library as an important part of culture and education, the highest realm is 
knowledge building and sharing. In the era of information and knowledge, mate-
rial resources, information resources, human resources, and energy resources con-
stitute the modern social resources support, especially the information resources 
have attracted much attention, has become a national strategic resources, each 
country put into an unprecedented funds and manpower to increase on the con-
struction of information resources. But facing the reality environment, academic 
prosperity, all kinds of media information resources increase demand for infor-
mation and readers toward a refined, deep, sharp, specifically, new, and prospec-
tive demand direction as more and more users tend to remote access to library 
information resources and services. In the world, no one information institution 
can meet the diverse information needs of readers by itself, so in order to plan as 
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a whole, different types and regions of the library information resources alloca-
tion, to better carry out the co-construction and sharing of information resources, 
effectively eliminating information division, increase the exchange of information 
between the libraries, the system and region more efficient, high-quality infor-
mation service of regional library alliance emerge as the times require. Library 
alliance is organized to achieve the sharing of resources and mutual benefit by 
common agreement and contract restrict library consortium [1]. Regional library 
consortium is the area-centered library cooperation organization, which is defined 
by the geographic position adjacent to the two or more than two libraries on the 
basis of equality, voluntary, which makes relevant articles of association rules and 
the signing of a cooperation agreement, consisting of regional alliance [2].

39.2  Analysis of the Mode of Regional Library Alliance

Regional library consortium carried out mainly printed resource sharing in the early, 
interlibrary loan, document copy preference literature entity sharing cooperation 
as well as the union catalog, union list of periodicals resource sharing cooperation 
project [3]. Later, it become joint purchase of document resources, the combined 
reference and consultation, automation technology services coordinated resource 
sharing and library construction. Along with the development of computer network 
and communication technology and the deepening cooperation between members 
of the library alliance, service function is also in constant expansion and extension 
of electronic resources, such as joint procurement, automation system and network 
maintenance, and building local characteristic database. At present, our country col-
leges and universities, scientific research, and public library appear to be in library 
alliance sharing mode which is mainly divided into the following two.

39.2.1  National Library Alliance

China Academic Library and Information System, referred to as CALIS, is 
approved by the State Council of higher education in China “project 211” Nine 
Five “fifteen” overall plan the three public service systems. The purpose of the 
CALIS is, under the lead of the Ministry of Education, make the national invest 
in modern library ideas, advanced technological means, and the integration 
of rich literature resources and human resources and build the China Academic 
Digital Library as the core of education literature united security system, to real-
ize information resources co-construction and sharing in common knowledge and 
to maximize the social and economic benefits for China’s higher education. The 
CALIS management center located in Peking University, is set up by arts and sci-
ence, engineering, agriculture, medicine, the four national literature information 
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service centers, and the seven regional literature information service centers China 
Northeast, China Southeast, Central, Northwest, Southwest, Northeast of Southern 
China,  and a Northeast regional defense literature information service center.

39.2.2  Regional Library Consortium

The predecessor of Shanghai literature resources co-construction and sharing network 
was the Shanghai literature information resource network. In 1994, Shanghai area 
public, scientific research, universities, intelligence the four systems of 19 libraries 
and information institutions held a signing ceremony in Shanghai library about the 
Shanghai literature information resource network. In May 13 1999, the meeting 
for co-construction and sharing of the literature resources was held in Shanghai, 
the conference puts forward the Shanghai literature resources sharing plan in  
3 years to realize the public, university, scientific research system library networking 
in Shanghai and at the same time, the conference identified the information platform, 
the procurement coordination, and implementation of information services and 
personnel training in three specific schemes [4, 5].

39.3  Regional Library Consortium Construction Problems

39.3.1  Ideas Behind

Long term since, our country information institutions used to be closed to international 
intercourse, provide for one, each unit thought to meet the needs by itself and lacks 
resource sharing initiative. On the resource construction pursuit “big and complete, 
small and complete” in cooperation and it emphasizes on the self interest. On the sur-
face, co-construction and sharing of resources has become the consensus, but the actual 
operation of the resource sharing consciousness is still weak. As a university literature 
resource sharing service network for example, this school library is both from paper 
document and electronic database, are relatively more full, professional, and strong 
features, and other regional college libraries are relatively weak a lot. The library 
within the alliance is not in a level, without full-time service personnel, therefore, the 
library exists between although nominal alliance, but the actual communication and 
cooperation is very little, since the project has been established a formal cooperation 
and share the project can be counted on one’s fingers, causing the regional alliances in 
a form without content, a name without a performance state of nothingness.

39.3.2  The Imbalance of Regional Development

The relevant literature shows the scope of the whole country (Hong Kong, Macao, 
Taiwan area colleges and universities are not within the scope of statistics) Library 
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Union coverage is not high still, and there exists the imbalance of regional devel-
opment. Due to the influence of unbalanced economic development between 
regions, the digital library alliance in the regional development is not balanced 
at present. The regional library alliance construction is mainly concentrated in 
Beijing, Tianjin, Shanghai, Guangdong, and other eastern coastal areas and the 
Midwest construction number is little. As shown in Table 39.1.

39.3.3  Insufficient Funds

From the present building union perspective, its main source of funding is govern-
ment financial support and union funds. In our country, west region economic devel-
opment is relatively backward; funds became the bottleneck of the local library 
alliance construction and development [6]. Foreign library alliance in addition to gov-
ernment funding, has a lot from a large number of social, business, and other aspects, 
this deserves our reference and study. To solve the problem of insufficient funding, to 
obtain stable funding, realize the source of funds of the plurality of channels.

39.3.4  Resource Integration Degree Shallow,  
Services Need to Improve

Regional library information service is less, the service is single, cooperative digi-
tal reference service did not become mainstream. For University Library Alliance 
as an example, through the network survey it has been carried out on the online 

Table 39.1  Table of basic conditions of library alliance

Alliance name Set up Number Network address Administrative 
unit

Management 
center

Beijing network 
library

2001 39 http://www.netlib.edu.cn Beijing 
municipal 
commission 
education

Capital normal 
university

Tianjin university 
digital library

2004 20 http://www.tjdl.cn Tianjin 
municipal 
commission 
education

Tianjin 
polytechnic 
university

Shanghai  
education 
network library

2000 152 http://www.shelib.edu.cn Shanghai 
municipal 
commission 
education

Shanghai 
jiao tong 
university

Jiangsu university 
digital library

1997 240 http://www.jalis.org.cn/ Jiangsu 
municipal 
commission 
education

Nanjing 
university

http://www.netlib.edu.cn
http://www.tjdl.cn
http://www.shelib.edu.cn
http://www.jalis.org.cn/
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reference services of union of six, in addition to Beijing network library and digi-
tal library of University of Hubei province to carry out cooperative digital refer-
ence service, the rest are directly connected to the Union Center Library Reference 
for service. As shown in Table 39.2.

39.4  Regional Library Consortium in Information 
Resource Co-Construction and Sharing Strategy

39.4.1  Strengthening Communication, Optimize the Allocation  
of Resources

The establishment of regional library alliance, the literature resources, electronic 
resources purchase, each member of library overall plan, according to China’s 
library consortia construction practice and the hall itself, can be taken to the prov-
ince as a unit; the establishment of provincial League Committee, by the union 
committee according to the members of the subject characteristics, set up the 
resource development of long-term planning on the basis of unified planning, uni-
fied layout, unified management to carry out the overall construction. Division 
of labor must be clear, each doing his own job, but also give full play to their 
respective characteristics, to play the overall benefit and joint security advantages, 
to prevent the waste of resources and repeated construction through the union 

Table 39.2  Tables of library alliance co-construction and sharing

Alliance name Union catalog Reference
Subject naviga-
tion

Document 
delivery

Characteristic 
database

Beijing  
network 
library

University 
network 
bibliographic 
database

Online  
reference

Key subject 
resources

CALIS No

Tianjin 
university 
digital 
library

Tianjin university 
union catalog

Virtual  
reference 
service 
(construction)

Page  
navigation

CALIS 15

Shanghai 
education 
network 
library

Chinese 
bibliographic 
database, 
foreign 
periodical 
database

CALIS virtual 
reference 
system

Key  
disciplines 
of core 
journals

CALIS No

Jiangsu 
university 
digital 
library

Books union 
catalog 
database

CALIS virtual 
reference 
system

Navigation 
database

CALIS 22
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internal, external communication and coordination, and to achieve the long-term 
development of Library Alliance [7] and Communication diagram, as shown in 
Fig. 39.1.

39.4.2  Strengthening the Standardization, Establishing 
Information Communication Platform

Library alliance standardization construction is to realize the co-construction 
and sharing of information resources on the premise. Library alliance is an 
important aspect of the members through the network to share data. Library is 
different between the format of the data mark, and cataloging standards are not 
unified. This is bound to affect the construction of the shared literature informa-
tion resources.. Along with the digital information resource utilization rate rise 
ceaselessly, only to strengthen standardization construction, can realize the sharing 
of information resources. On construction, we should first consider on customer 
information using in specific circumstances, set out from the fact, think readers with 
high-quality service as the goal, to realize standard construction [8]. Through the 
establishment of information communication platform, as shown in Fig. 39.2, unified 

Fig. 39.1  Charts of library 
alliance communication and 
coordination

Fig. 39.2  Chart of library 
alliance information 
communication
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release operating standards and processes, achieve union internal communication 
and coordination and the standard consistency and information of the smooth 
operator.

39.4.3  To Strengthen Cooperation and Coordination, 
Establishment of Performance Evaluation Mechanism

On the basis of communication and coordination of regional digital library 
alliance, we must establish a set of regular, ongoing performance evaluation 
system on the alliance cooperation project inspection, both on the alliance 
activities and tasks, capital and resource configuration of a supervision and 
management, but also assessment and evaluation on the alliance operation mode 
through establishing perfect and applicable performance evaluation strategies 
and evaluation index system of alliances, scientific system, comprehensive  
evaluation, to promote better development [9, 10].
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Abstract This study aims to make an empirical research of h-index in the evaluation 
of library and information science journals. The evaluation objects are 19 kinds of 
library and information science core journals from the Journal of Library Science in 
China using citation, h-index, and relative h-index. It proved that this journal has a 
top h-index, relative h-index, citation, and highest citation in the library and information 
science core journals, and high quality authors of highest citation. The papers in the 
journal have a high quality and excellent academic influence.

Keywords  Citation  •  H-index  •  Relative  h-index  •  Periodical  evaluation  •  Library 
and information science

40.1  Introduction

Journal evaluation is an important part of the bibliometric study. It can reveal the 
number of disciplinary literature in the distribution of journals through quantita-
tive analysis by the law of development and growth trends of the journal. Provide 
important reference for optimizing the use of academic journals, while improving 
the intrinsic quality of academic journals [1].

This study aims to make an empirical research of h-index in the evaluation 
of library and information science journals. The evaluation objects are 19 kinds 
of library and information science journals from A Guide to the Core Chinese 
Periodical [2] and the authors from Journal of Library Science in China.

40.1.1  Evaluation Index

The 19 kinds of library and information science journals from A Guide to the Core 
Chinese Periodical and the authors from Journal of Library Science In China were 
evaluated using citation, h-index, and relative h-index.
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The journal paper citation frequency is the cumulative number of times the 
paper was published after a certain time domain in all kinds of literature refer-
ences; it can be used to evaluate the quality of journals and  academic achievement 
level of the scientific research staff of the academic units. The citation frequency is 
higher, if the search results generated by the social, economic, and ecological ben-
efits are more. Obviously, highest frequency has been cited is ranked first in the 
sequence of the cited papers in a journal are cited from large to small arrangement 
of papers cited. Within the scope of this study, papers’ citation frequency ≥100, in 
cites qualitative change caused by the quantitative area, provide a basis for judge 
the papers frontier level of activity. This article defines the papers’ citation fre-
quency ≥80 as high citation frequency.

The h-index, a new scientific measurement evaluation, was invented by J. E. 
Hirsch in 2005. Individual scientists h-index is defined as and only if h articles 
each of Nap papers published by a scientist to receive at least h times the number 
of citations, each won at least h times the number of citations, the rest of Nap-h 
papers’ citation rate, this value of h is the h-index of the scientists [3], it can be 
defined as follows.

H-index reflected and practiced the “quality” and “quantity” to both; it is a new 
evaluation concept of seeking the number on the basis of the stress on quality [4]. 
Compared to traditional bible metric indicators which only reflects the number, 
it has obvious advantages [5]. H-index can be used in academic influence of the 
measurement and evaluation of individual scientists, measurement of the research 
collective academic influence, the evaluation study of the influence of academic 
journals [6], and also used in evaluation of universities academic strength [7] or 
disciplines [8].

Related scholars have proposed a relative indicator of the h-index to exclude 
the influence of amount of journal papers to h-index, which is the result of h-index 
divided by the volume of journal papers, called journals relative h-index, it can be 
relatively objective and reasonable evaluation of the size of academic influence [9].

H-index is mainly applied to the evaluation of higher level of academic 
research staff, but when evaluating the lower level of academic research staff, to 
get the desired results, it has to be complemented by other evaluations, such as 
“total citation frequency”, “total articles” etc [10]. So in this paper, these three 
indicators were used to evaluate.

40.1.2  Data Sources

Using the name of the 19 kinds of library and information science journals as “lit-
erature published sources”, retrieval domain is limited to 1999–2008, retrieval led 
the “China Academic Literature Network Publishing Database” (Inter database 

(40.1)h = max (I) : cit. ≥ I
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retrieval, retrieval date: 2010/09/03). Using the citation frequency as “Sequencing 
Analysis Method”, retrieval led the journals’ total articles, h-index, total number of 
papers of citation frequency ≥80 and ≥100, the highest citation frequency, com-
parative study the research object.

Using the high citation frequency authors of Journal of Library Science In 
China as an evaluation object, retrieve h-index, total number of papers, and his 
total number of papers on Journal of Library Science In China, and total citation 
frequency, evaluate the authors' academic influence.

40.2  Statistical Result

The 19 kinds of library and information science journals’ h-index, citation fre-
quency, and the high citation frequency authors’ academic influence of Journal of 
Library Science In China are shown in Table 40.1.

Table 40.1  The authors’ academic influence of journal of library science in China

Serial 
number

Author H-index The quantity 
of articles

Total citation 
frequency

The quantity  
of articles of 
this journal

Citation 
frequency of 
this journal

1 Jiang Yong fu 28 76 2,156 14 706
2 Qiu Jun ping 28 197 3,241 17 655
3 Zhang Xiao lin 24 55 2,619 8 908
4 Hu Chang ping 18 58 880 14 336
5 Fan Bing si 18 49 1,592 8 332
6 Wu Wei ci 16 43 888 8 376
7 Li Jia qing 16 34 743 3 170
8 Chu Jing li 15 39 941 4 402
9 Cheng Yan an 14 34 922 5 324
10 Ma Wen feng 14 27 825 3 245
11 Suo Chuan jun 13 34 801 11 282
12 Zhao Ji hai 10 18 607 3 277
13 Wu Jian zhong 10 25 776 3 241
14 Li Wu 10 14 494 1 134
15 Tan Xiang jin 9 21 375 6 308
16 Gao Bo 9 23 359 5 272
17 Sun Jian jun 8 15 474 4 187
18 Lu Gong ping 8 13 388 2 120
19 Zou Zhong min 6 8 295 1 155
20 Lin Ping zhong 5 8 210 3 152
21 Lv Jun sheng 5 8 219 1 141
22 Guo Tai min 5 4 210 1 122
23 Xu Wen bo 5 9 351 3 101
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40.3  Discussion

40.3.1  Analysis of Citation Frequency and H-Index

We can see that the indicators of Journal of Library Science in China ranked first 
in the 19 core journals.

Among the 19 core journals, there are 85 articles’ citation frequency ≥100, the 
Journal of Library Science in China accounting for 28 (32.9 %), there are 178 arti-
cles’ citation frequency ≥80, the Journal of Library Science in China accounting 
for 53 (29.8 %), the proportion was significantly higher than other journals. This 
shows that the journal is the overall level of higher and stable development of the 
papers authors, and published more academic and influential papers.

The h-index of this journal is 67, ahead of other journals in the core journals 
in Library and Information, the h-index is high because it published a series of 
authoritative, theory, practice, the effectiveness of the research in the field of 
library and information in China Formation of a strong influence resulting in 
larger social and economic benefits.

Furthermore, the relative h-index of this journal is on the top of the 19 core journals.

40.3.2  Analysis of Authors

High quality author group is to produce the basic elements of the prestigious journal; 
high citation frequency authors play a key role to improve the h-index of the journal.

The authors of Journal of Library Science in China whose citation frequency 
≥100 were 23. The h-index, quantity of articles, and total citation frequency were 
shown in Table 40.1.

From the Table 40.1, we can make a conclusion that high citation frequency of 
authors posting number of articles ranging from dozens to more than 200 papers; 
they have the potential to become a high h-index of authors. Quid Jumping, Jiang 
Yong fu, Hu Chang ping, whose articles more than 10, are high yield and core 
authors. And, the total citation frequency of Jiang Yong fu, Qiu Jun ping, Zhang 
Xiao lin, Hu Chang ping, Fan Bing, Wu Wei chi are >300. The h-index of Jiang 
Yong fu, Qiu Jun ping were 28, Zhang Xiao lin, Hu Chang ping, Fan Bing were 
24/18/18. Hirsch account that h-index can even reach 20 for a successful scientist. 
So, authors’ h-index can reach 20 or more were powerful.

40.4  Conclusion

From this study, we can make a conclusion that the Journal of Library Science in 
China has a top h-index, elative h-index, citation and highest citation in the library 
and information science journals, and high quality authors of highest citation. The 
papers in the journal has a high quality and excellent academic influence.
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H-index is a useful auxiliary which evaluates papers' quantity and quality of 
innovative practice enriches the bible metric tools [11]. If used in conjunction with 
other bible metric indicators, make the journal more comprehensive and impartial 
evaluation [12].
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Abstract The recent research priorities and directions were reviewed and evaluated 
based on the survey and statistical analysis of the literatures published from 1996 to 
2009 in the characteristic database field, which aimed at exploring the principle of 
building a database of the University Library Database, and proposing the copyright 
issues which should be noted in the characteristic database construction.

Keywords  Characteristic database  •  Databases of special subject  •  Characteris-
tic special subject database  •  Library

41.1  Introduction

Characteristic database is an information resource library which relies on the  
collection of information resources, aiming at the user’s information needs. It col-
lects, analysis, evaluates, treatments, and stores a subject or a topic for the value of 
the unique information, and these features are, in accordance with certain stand-
ards and norms, resources for digital processing to meet the needs of individual 
users. The characteristics of the database fully reflect the unit characteristics with 
counterparts in the literature data resources; the library is set up on taking the full 
advantage of characteristics of museum collections on the basis of shared informa-
tion database. It has to reflect the collection of information resources characteris-
tics, to provide users with personalized information services and construction is 
made in accordance with certain standards and norms which can be shared.
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41.2  The Necessity of Building Characteristics Database

The construction of characteristics database is the need for developing distinctive col-
lection resources and the sharing of resources. A distinct theme and prominent feature is 
the essence of literature information. Database development for the University Library, 
is one of the main task of the construction of its resources [1]. Library should be based 
on the audience and key disciplines, the requirements of the university’s survey research 
discipline and the law of professional teaching standards, self-development to create the 
characteristic database for the teaching, research, and information resources support, 
relying on the professional features to enhance library resources utilization, and enhance 
the influence of the discipline at home and abroad. Meanwhile, the construction of char-
acteristics database is to improve the precious books utilization needs. Each library has 
ancient books and documents, and other characteristics of library resources to protect 
the ancient resources and to play their library urgent need to address the problem [2]. 
The digital help protect rare and fragile documents, at the same time meet the readers 
demand to access these documents.

41.3  The Status of the Construction of Characteristics 
Database

By using the National Knowledge Infrastructure database as data source, we 
searched the 450 articles to related literature in 1996–2009. Through the literature 
on the identification, eliminating the repeated and unrelated literature, finally we 
got 448 articles Income data processing after order into Excel, and the method of 
bibliog metrics in statistical analysis.

Statistics a subject, the research papers published, we can from the concept of 
time on the subject, special understanding of the development of research in the 
statistical analysis. The characteristic database of research papers distribution is 
shown in Fig. 41.1. Posting of the characteristics of database research, from 1996 
to 2009 was the gradual upward trend, indicating that the characteristic database 
development research have more and more attention by people. Posting the amount 

Fig. 41.1  The age distribution of the characteristics of database research papers
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of these three stages divided featured database for 13 years: The year 1996–2000 is 
the beginning of the characteristic database research, from 2001 to 2006 for rapid 
development phase, and from 2006 to 2009 for the continued development stage.

The literature research topic is the main characteristics of the contents of the 
documents. Through to the topic of thesis of statistical analysis, we can reveal 
the characteristic database research status, direction, and characteristics, and the 
knowledge of the existing advantage and disadvantage, and the research emphasis 
in the future clearly and its development trend. Through the research of the char-
acteristic database of statistical analysis of the subject, the characteristic database 
research subject distribution is concluded, see Fig. 41.2.

Statistical results from subjects distribution look, database established research 
papers several for 237 articles, accounting for 52.9 % of the total paper, is nearly 
14 years of research contents next is the database technology research papers for 51 
article number, accounting for 11.4 % of the total paper, show that the theory discus-
sion has gradually turned to the application practice research. And intellectual property 
rights, the resource sharing, the service and management of the number of research 
papers are under 5 %; therefore, we need to strengthen the experts and scholars.

The author conducted a preliminary investigation on the construction of character-
istic database in the University Libraries. The statistics show that currently a number 
of university libraries have established the relevant characteristics database according 
to the advantages of the school subjects, the collection, geographical etc. Such as the 
basic education literature database of the Library of East China Normal University, the 
Quant characteristics database of Xi’an Transportation University Library, the robot 
information database of the Shanghai Transportation University Library, the Basho 
figure research topics character library of Sichuan University Library, and the Hue 
Studies and Hub Shi feature database of Anhui University. These school libraries have 
also established teaching results database, such as doctors and masters’ thesis database.

Fig. 41.2  Topic distributions of characteristics of the database research papers
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Although some of the University Libraries on the characteristics of database  
construction had been made some progress, the whole of the National University 
Library is still in its infancy, far from being a construction system; there are also some 
problems of the building of sharing system and service system. Mainly manifested 
in the following aspects: a single database type, the professional features is flat and 
monotonous; mainly are the catalogs; bibliographic database, while lack of the multi-
based; full text; graphics library to abstracts. The literature of deep-level processing 
features database is not enough, and the degree of standardization is not high; index-
ing is not standardized; nonstandard format. In addition, special database projects are 
the lack of a nationwide unified planning, layout, and division of labor, decentralized 
building a database, serious low-level redundant development of the phenomenon.

41.4  The Principles of Characteristics Database 
Development

41.4.1  The Unique Principle

The unique of characteristic database construction is the first prerequisite,  
it should have distinct characteristics, characteristics means that valuable content 
[3]. Build unique content, can avoid redundant construction of the literature infor-
mation resources. So we should do in-depth research topics in the collection based 
on fully reflect the subject characteristics and geographic characteristics, special 
features, otherwise, the database construction will lose value.

41.4.2  Standardization and Normalization Principles

Standardization and regulation is an important guarantee for building a high-quality 
database, it is a prerequisite for the implementation of digital resource sharing sys-
tem expansion on the basis of standardization and normalization of the character-
istics of database that has a living space [4]. Characteristic database construction 
must comply with international, domestic common data recorded in standard data 
format standards, data indexing standards, norms and control standards [5].

41.4.3  Scalability Principles

The construction of characteristic database is a long-term work, not easy, it 
need the accumulation of the literature, and gradually build a perfect process. 
Characteristics of the database should have good scalability; upgrade capabilities, 
compatible with different devices, systems, and network platforms, the database 
as technology development, business expansion and the expansion of the scope of 
services, to achieve a smooth upgrade and transition [6].
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41.4.4  Sharing Principles

Features a database of construction needs a lot of manpower, financial, and 
material, a single department building a database will be subject to the con-
straints of technology, capital, information resources, it is difficult to guarantee 
the quality of the database, and also incompatible with the scale of develop-
ment of database construction, more important because of their different 
functions, different types of library-oriented readership of different species 
in the collection of literature resources, number, version, and features differ-
ent emphases [7]. Therefore, starting from the advancing network resources to 
build, sharing between interlibrary library and research groups should break 
boundaries, play groups, forces, complementary advantages, the road of joint 
construction and sharing.

41.4.5  Continuity and Systematic Principle

The characteristic database information acquisition and database building process 
must pay attention to data collection of comprehensive, diversity, system, and con-
tinuity. After the database to determine topic selection, information material acqui-
sition around topics that apply to complete and systematical as much as possible 
on the one hand, the library will need about this characteristic literature by print-
ing document converted into digital document. On the other hand, the library also 
widely collects information resources of the topic selection. To this end, we need 
to open up the source documents [8].

41.5  Copyright Issues Should be Noted in the Construction 
of Characteristic Database

41.5.1  The Copyright of Collection Digital of Information 
Resources

The digitization of the existing collection of document resources is the ways and 
means of the construction of the characteristics database [9]. China’s intellectual 
property protection provisions have not yet clearly defined the law of the behavior 
of the digital qualitative, and academics generally believe Digitization is copyright 
to copy, on the grounds there are two main reasons, the first, in 1996, the World 
Intellectual Property Organization proposed “The protection of the substantive 
provisions of the treaty of Literary and Artistic Works” and the U.S. national infor-
mation infrastructure to promote the White Paper published by the working Group 
on “Intellectual Property and national information infrastructure” are clearly 
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identified works digitized are copied; the second one is according to China’s 
newly revised “Copyright Law” Article 10 (5) provides that the “Copy refers to 
printing, photocopying, lithographing, sound recordings, video, rip, copy, etc. will 
work to produce one or more acts” Although this definition does not included digi-
tization, the properties of replication behavior (subjective purpose, a certain way, 
labor characteristics) point of view, digitization of behavior fully comply with 
such a definition. Collection Digitization of ownership of copyright in reference 
to the relevant provisions of the reproduction rights to perform, the other person 
without the permission of the copyright, not the implementation of the original 
works of digital behavior, otherwise it will result in infringement.

On the basis of China’s “Copyright Law” to divide the library’s collection of 
literature, it can be divided into two categories: one is in the public domain lit-
erature; the other one is nonpublic areas of the literature. The involved copy-
right issues in these two types of literature digital are different. “Copyright Law” 
requires public domain works, including works (such as ancient books, rare books, 
etc.) over the term of protection (50 years), are not in the copyright protection 
within the geographical scope of works and NA of the copyrighted work (such as 
laws, regulations, current events, etc.), the reproduction rights of this part of the 
literature is no longer dominated by the copyright holder, no longer protection, so 
libraries need to be digitized without causing infringement [10].

41.5.2  The Copyright of Database Resources

Copyright issues involved in the integrated development of literature resources in the 
database should be taken to different solutions for different types of databases [11]. 
In general; the database can be divided into three types: one is not entitled to the cop-
yright file database. For this type of database, database developers just own the copy-
right, but have no rights on the database of information materials. When the library 
collects database characteristics of database construction, it must obtain the permis-
sion of the copyright owner, by paying the necessary compensation [12]; the second 
is a database of copyrighted files. For this type of database, database developers just 
have the copyright of the database, the Library database developers have to pay for 
labor and remuneration, and the database of information resources as possible. The 
third is a hybrid database of copyrighted files and files do not have rights. For this 
type of database, it is necessary for the library to combine the above two cases dur-
ing using it, using of different approaches to solve the copyright issues.

41.5.3  The Copyright of Network Resource Utilization

Network of information resources with rich, dynamic, and timeliness of the char-
acteristics of the library collection of network information resources, it is difficult 
to determine whether to make use of information resources protected by copyright 
[13]. At present, China is yet to enact intellectual property laws related to the use 
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of network resources; libraries can usually adopt the following two approaches: 
first, for the social public information, unless the authors make a special statement, 
otherwise the library can be freely used. Second, the online works protected by 
copyright, as long as any copyright works, whether it is part use or full use of the 
library must be authorized, and pay the corresponding remuneration.

The twenty-first century, with the development of science and technology, human 
society is gradually stepped into the era of information technology, computer tech-
nology, modern communications technology, and network technology as the main 
feature of modern information technology has been developed by leaps and bounds, 
for literature information resources The share of construction provide a reliable tech-
nical support. We have to face the contradiction between the personalization of user 
information needs and the surge in the number of information resources. This force 
information services to face reality, to analyze the situation, the construction and 
sharing of the distinctive feature of information resources on the agenda, and this is 
the inevitable choice for the Information Society environment. Take full advantage 
of information technology and a rich collection of resources and building charac-
teristics database for teaching and research services for economic construction and 
social progress should actively explore the work of University Libraries.
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Abstract Knowledge sharing is the process of being aware of knowledge needs 
and making knowledge available to others by constructing and providing technical 
and systematic infrastructure. The paper analyzes the contents of teachers’ knowl-
edge and the characteristics of Knowledge Sharing, and then under the hardtop 
and eclipse technology, we designed and built a platform in University Knowledge 
Sharing. The small-scale experiment proved that it could reduce expenses and pro-
mote the university knowledge sharing.

Keywords  Knowledge sharing  •  Hardtop platform  •  University  •  Teachers

42.1  Introduction

With development and wide application of the network, the information of Internet 
has changed pay more and more attention. Now most of the knowledge-based 
management and management strategy are very genera, this situation goes against 
the development of knowledge sharing. College as a knowledge center, the knowl-
edge sharing has its own characteristics, sharing platform as a means of promoting 
knowledge sharing of the university, it was very practical meaning that Knowledge 
Sharing’s level has been improved.

42.2  Present Situation of Knowledge Sharing

College as a knowledge center, the knowledge sharing situation was not very good 
[1]. In the present situation, investigation found that at present various colleges and 
universities generally had set up their own campus network, but few have teaching 
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and scientific research personnel. Trends of research and research results of this 
kind of information are published, but lack in dynamic teaching results to exchange 
this Shared mode. With the department of basic research activity in stagnation, the 
teaching research and teaching situation of communication are almost nonexistent 
[2]. The teacher many knowledge sharing by osmosis, such as kirks way, but in our 
country’s colleges and universities teaching system and communion between teach-
ing tutor system is not perfect, all kinds of corresponding incentive mechanism is 
very few, the communication between teachers are few and far between. In short, 
the focus of this paper is to consider the use of advanced technology, for the inte-
gration of existing resources, construction of an advanced and efficient sharing plat-
form and ensuring the effective implementation of knowledge sharing.

42.3  Content Analysis of Teacher’s Culture of Knowledge 
Sharing

Teachers as mentors and promoters, master knowledge of various types. According 
to teachers’ working, university teachers’ knowledge could be divided into 3 
types: subject knowledge, specialized Knowledge for study-oriented, knowledge 
of learners and education environment [3]. References for Wagner and Novak, we 
can obtain the scale of teachers’ knowledge (Fig. 42.1).

42.4  Content Analysis of Teacher’s Culture of Knowledge 
Sharing

Knowledge sharing is to point to realize the demand of knowledge, technology, 
and system through the infrastructure construction, the knowledge is provided to 
other those who need it. Kim Songhua, according to statistical analysis, shows that 
affect university teachers’ knowledge sharing has two levels, the six key factors: 
relation dimension (cognitive, trust, and open communication and cooperation) 
and structure size factors (based on their IT infrastructure reward system and com-
munication channel). Cognitive is the most important factor, the direct influence 

Fig. 42.1  Contents of teachers’ knowledge
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of teachers’ knowledge sharing [4]. Incentive system is the second most important 
factors, the direct impact of the campus material sharing.

University teachers’ job to a great extent have the independent side (in the pro-
cess of teaching, teaching and learning the knowledge transfer the unidirectional), 
so the sharing is in existence without the support of one side or hesitation; so in 
the design process of the open should be considered reasonable dimension, pro-
gressive cognitive support, effective incentives, and support trust environment. 
This is the platform which should be considered in planning.

42.5  Solution of Network Configuration Based on Hardtop

42.5.1  Hardtop

Apache Hardtop is a framework for running applications on large cluster built of 
commodity hardware. The Hardtop framework transparently provides applications 
both reliability and data motion [5]. Hardtop implements a computational para-
digm named Map/Reduce, where the application is divided into many small frag-
ments of work, each of which may be executed or re-executed on any node in the 
cluster. In addition, it provides a distributed file system (HDFS) that stores data on 
the compute nodes, providing very high aggregate bandwidth across the cluster. 
Both Map Reduce and the Hardtop Distributed File System are designed so that 
node failures are automatically handled by the framework.

42.5.2  Solution of Network Configuration Based on Hardtop

Hardtop is Master/Slave Structure Master: The Master (Name Node) manages the 
file system namespace operations like opening, closing, and renaming files and 
directories and determines the mapping of blocks to Data Nodes along with regu-
lating access to files by clients [6]. (Data Nodes) are responsible for serving read 
and write requests from the file system’s clients along with perform block crea-
tion, deletion, and replication upon instruction from the Master (Name Node).

In the experimental process using a machine as a Master, responsible for Name 
Node and Job-Tracker work, two machines as a Slave, responsible for Data Node 
and Task Tracker work, a machine as a development test environment, database 
has ubuntu2 computer. Detailed configuration see Fig. 42.2.

42.5.3  Configuration Hardtop Environment

Establish Master to each one of the Slave by SSH letter certificate. Due to the 
Master will start by SSH Slave all the Hardtop, so need to build a one-way or two-
way certificate guarantee command not need to input password [7]. In the Master 
and all the Slave machines on execution:
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#ssh-keygen-trash-p“” –f ~/.sash/id dash
#cat ~/.sash/id_dsa.pub >> ~/.sash/authorized keys
#chimed 755 ~/.sash/
#chimed 644 ~/.sash/authorized keys
Then will every machine ~ /. SSH/id dash.
/.sash/authorized keys

42.5.4  Modification of Files

Hardtop Site Xml
<Property>
<name>fs.default.name</name>
<Value>hdfs://localhost:9100</value>
</property>
<Property>
<Name>mapped. Job Tracker</name>
<Value>localhost: 9101</value>
</property>
<Property>
<Name>doffs. Replication</name>
<Value>1</value>
</property>
Conf/core-site.xml
<Configuration>
<Property>
<name>fs.default.name</name>

Fig. 42.2  Environment of configuration
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<Value>huffs: // local host: 9000/</value>
<Name>hardtop tmp.dir</name>
<value>/hadoop-0.20.2/tamp</value>
</property>
</configuration>
Conf/mapred-site.xml
<Configuration>
<Property>
<Name>mapped. Job Tracker</name>
<Value>local host: 9001</value>
</property>
</configuration>

42.5.5  SSH Access

The husker user on the master (aka husker@master) must be able to connect 
(a) to its own user account on the master–i.e. sash master in this context and 
not necessarily sash local host—and (b) to the husker user account on the slave 
(aka husker@slave) via a password-less SSH login [8, 9]. If you follow my sin-
gle-node cluster tutorial, you just have to add the husker@master‘s public SSH 
key (which should be in $HOME/.sash/id_rsa.pub) to the authorized keys file of 
husker@slave (in this user’s $HOME/.sash/authorized keys). You can do this man-
ually or use the following SSH command:

Hauser @master: ~$ sash-copy-id -I $HOME/.sash/id_rsa.pub husker@slave
On your master node, try to sash again (as the hardtop user) to your local host 

and if you are still getting a password prompt then.

$ chimed go-w $HOME $HOME/.sash
$ chimed 600 $HOME/.sash/authorized keys
$ chow whom $HOME/.sash/authorized keys.

42.5.6  How to Build and Install the Plug-In

When compiling Hardtop, the Eclipse plug-in will be built if it founds the Eclipse 
environment path in the ant property “eclipse home”. The build framework 
looks for this property in ${hardtop-sac-root}/sac/contrib./eclipse-plug-in/build. 
Properties and in $HOME/eclipse-plug-in build properties.

A typical $HOME/eclipse-plug-in build. Properties file would contain the  
following entry: eclipse. Home=/path/to/eclipse.

Then the plug-in should be built when compiling Hardtop: ant clean package 
(from the ${hardtop-sac-root} directory), which will produce {hardtop-sac-root}/
build/contrib./eclipse-plug-in/hardtop-${version}-eclipse-plugin.jar.
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42.5.7  Key Code

Public class DBA chess Write public static void main (String rags)

Job Conf = new Job Conf (DBA chess Write class);
Conf set in put Format (DB In put Format class);
Conf set out put Format (DB Out put Format class);
DB Con figuration configures DB (conf, “com I jobs Driver” “jobs: mysql 

://192.168.19.237:3306/test”, “root”, “123456”);
String fields = {“id”, “title”, “content”, “urn”};
DB In put Format set Input (conf, Blog class, “blog”, null, null, fields);
DB Out put Format set out put (conf, “blog”, fields);
Conf set Map per Class (DB Map per Reader class);
Conf set Reducer Class (DB Map per Write class);
Job Client runs Job (conf);
Public class DBA chess Reader
Public static void main (String rags)
Job Conf = new Job Conf (DBA chess Reader class);
Conf set out put Key Class (Long Writable class);
Conf set out put Value Class (Text class);
Conf set in put Format (DB In put Format class);
File Out put Format set Out put Path (conf, new Path (“doubt put”)); DB 

Con figuration con figure DB (conf “com myself jobs Driver” jobs: 
mysql://192.168.19.237/test, “root”, “123456”);

String fields = {“id”, “title”, “content”, “urn”};
DB In put Format set Input (conf, Blog class “blog”, “id = 1”, “id”, fields);
Conf set Map per Class (DB Map per Reader class);
Conf set Reducer Class (Identity Reducer class);
Job Client runs Job (conf);
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Abstract Fractal technology is not only used in art image formation, but also 
can be used for image compression. It is an important application in the com-
puter industry, chemical industry, and even in the economic aspects. For the 
creation of the music domain, it also has the fractal characteristics. Therefore, 
this chapter has introduced the fractal technology based on the perspective of 
the computer fractal technology. The automatically generated music, image 
processing, compression editing, test, and other aspects are analyzed; it can be 
better applied in the field of music, so as to achieve a high quality, high defini-
tion music effect.

Keywords  Fractal  technology  •  Algorithms  in  music  composition  •  Music 
fractal  •  MIDI

43.1  Introduction

With the progress of society and the rapid development of information, music 
production changes from the simple and nature sound to rich clear, and color-
ful pictures with high quality sound, video, audio, and other effects in the 
fusion. Faced with further strengthen in the music generating technology, we 
have proposed an application based on the modern information technique in 
this paper. The computer fractal technology can be fully utilized in refining the 
fractal music [1]. The music becomes multiple iterative music effect based on 
fractal technology from the initial note scale with a time of fluctuation. It can 
realize the macroscopic and microscopic real music in very vivid simulation 
creation way.
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43.2  Concept of Fractal Technology

Fractal technology is a special way based on the whole and local relation-
ship between processing, and uses the space of symmetric structure and its 
similarity [2]. It has created out of view and rich picture with full of vigor 
and vitality and imagination artistic realm and charm by a variety of image 
simulation.

At present, the most famous analysis technology is Koch-Kurve (Koch 
curve). It is actually a mathematical curve that has been divided into three equal 
segments [3]. It is an equilateral triangle in the middle of the three divisions 
for the replacement, so that repeated replacement can obtain an infinite endless 
repetition of results. Koch curve tends to infinity based on the length of angle. 
Because the curve is processed in many repetitions that increase by 4/3, after 
n times it becomes (4/3)n. The curve is shown in Fig. 43.1. When the n is infi-
nite, then curve length approaches infinity. Fractal dimension’s calculated result 
is 1.26.

Through the study of Julia set C (constant) has added into another calcula-
tion method. It closes to the answer, and will have a Nova’s fractal graphics. It is 
shown in Figs. 43.2 and 43.3.

Fig. 43.1  Koch curve

Fig. 43.2  Newton fractal
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Application of fractal geometry in musicology is a favorable tool for music pro-
duction and processing. It is a major direction of music course [4]. With the help 
of computer fractal calculation, simulation of making beautiful music data comes 
from the fractal calculation.

43.3  Music Elements in Fractal Mapping

Image fractal is a mapping relationship that has calculated values and the color 
value based on fractal mathematics. That is composing method and note value 
through the algorithm [5]. Due to the different mapping methods, the algorithm 
obtains different mapping formula. In 128 bit, 0–127 are MIDI file in note value 
range. Central C represents 60. Due to a number of particularly high or low 
uncommonly used notes, we do not use numerical method for note value method. 
29 between 73 are the main sound symbol that is a set of stored data. By using the 
calculation method of fractal dimension, the results of index number numerically 
determine the play notes.

In fractal image production process, the classical algorithm of Mandelbrot is 
used. It is a collection of graphics polynomial (f (2) = z (2) + c). Through the 
iteration in the parameter plane image, iterative formula is shown as follows [6]:

Decomposition is shown as follows:

(43.1)Zn+1 = Z2

n + c, z, c ∈ C

(43.2)xn+1 = x2

n − y2

n + a

(43.3)yn+1 = 2xn yn + b

Fig. 43.3  Newton fractal
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Through a fixed initial point, the starting point is C. After several iterations, 
numerical results are: (1) number is infinite, and does not belong to the M set; 
(2) the iterative results are in a range of areas, the initial point is always within 
the collection. In the process of calculation, the iterative calculation of plane 
point runs K times. Then C is colored and generated image branch. Based on this 
method, fractal music is increased. The music is the one-dimensional number; it 
can be obtained in the straight line for iterative calculation of K value. Then the 
fractal music is determined by K value.

43.4  Music Production Based on Mandelbrot Fractal Music 
Algorithm

Notes are identified by random range of complex set operations. Based on 
Mandelbrot fractal set, complex categories are defined before playing the music; 
and operational method is provided. Then a music player and a voice signature 
array are defined, and by the same time a point set of operations are defined. 
Through the numerical iteration, the real and imaginary parts of the plural of 
numerical selection index get value array notes. By using the Internet Explorer 
browser, the fractal music is processed in Microsoft XP computer operation 
system.

Fractal music playback code procedures are shown as follows [7]:
Public void play [//Fractal music playback mode]
Try Random c=New Random (system. Current time millis; // According to the
computer system, it gets time random parameters
Complex r, z, zold; // Zn+1, Zn and R were defined.
Double nonmr, normi; // the real and imaginary part of the plural
Imt pitchr, pitchi;
While (stop); // Plural range is [−2, 2]
C=New complex (nextdouble*3.0–2.0)
Z=new complex;
Zold=z;
Repeetold=−2;
For (int k=1;k<iterations;k++); // Iterative operation
Pitchold=−1;
If (modulus(z)>3) [break;]//Normalization is [0, 1]
z=(z.times (x)). plus(c);
nom=(real()+2.0)/3; // Tone index number
bitchr=(int) (non*(scale2_length)); // Playing a tone
Thread. skep(200);
Catch (exception)
Print stack;
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43.5  Application in the Music Based on Fractal Technology

Through the analysis of technical study notes, beating motion constitutes rules of 
fractal; but a periodic motion can also constitute the random fractal. Such as the 
butterfly paragraph in “Butterfly Lovers”, the melody is identical; and the bass 
melody and rhythm change at the same time (Figs. 43.4 and 43.5).

Fig. 43.4  Score note changes the line chart

Fig. 43.5  The soprano and bass line of music section

Fig. 43.6  The box 
dimension calculation
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Through comparing the treble line, part of treble has the same shape, but there 
are great differences in the bass; but it is not similar with fractal form. Because its 
form is very complex, and the notes of the audio signal using the box dimension 
mathematics calculation method get the following image [8] (Fig. 43.6):

The map shows that slope by calculation of the linear image, then get the frac-
tal dimension was:  D = 1.5362. Then, we compute the new statistics of the music. 
Through a linear fitting, straight line is shown as Fig. 43.7.

The fractal dimension is:  D = 1.5276
According to the comparison and analysis of its fractal dimension, the differ-

ence between notes is very small. All tones show an expression of grief and two 
types of emotional color depend on the fractal dimension value.

43.6  Conclusion

Music is a combination of modern art and science, and fractal technology is a new 
technology of the computer. This article has analyzed the music creation process, 
the relationship between the two aspects and the music fractal characteristics from 
the computer fractal technology perspective. According to the image data of exam-
ples, computer fractal technology greatly enriched the modern music production. 
Through this technology, we can realize the vivid music, vivid effect, and achieve 
high grade, and high quality music effect. Fractal technology is not only the fully 
displayed natural scenery, but also shows remarkable art visual effects with sight 
and dynamic effective combination.
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Abstract With the development of geophysics in China, the further development 
of environmental geophysics made great progress in our country and it has made 
great achievements. However, current environmental geophysics has not summed 
up the unique method with characteristics. This chapter first analyzes the environ-
mental geophysics data acquisition and processing method, based on the character-
istics of environmental geophysics, and then puts forward the methods to improve 
environmental geophysics data acquisition accuracy and precision of the method 
of preliminary results.

Keywords  Environmental geophysics  •  Data acquisition  •  Data processing

44.1  Introduction

Environmental science has been mixed with the geophysics after a long time of 
developing separately. The first time people merged these two is that when some 
American scientists try to study the Environmental by geophysics methods [1]. 
And in 1985, American society of exploration geophysicists (SEG) listed the 
Environmental Geophysics as an independent subject when they analyzed their 
work annually. And then, more and more related academic discussions, conferences, 
and papers came out after that time [2]. All of these are the signal of development 
of Environmental Geophysics. The similar study in China has started since the end 
of the last century. Even though it is a little bit later, a lot of related work and great 
achievements have been done in the last 20 years, such as collected papers and  
specific seminars [3].
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The faster development of economic and more concern of environment quality, 
more important the Environmental Science and the Geophysics are. This forces the 
Environmental Geophysics to keep moving. In terms of the world’s development, 
Environmental Geophysics will play a more important and global role in the urban 
construction, infrastructure construction, environmental protection and control, 
and national security sectors [4].

The economy grows rapidly since the economic open policy in our coun-
try. And we proposed the strategy of sustainable development many years ago; 
however, the fact now is better economy, worse environment. All of the envi-
ronmental pollution, are becoming even worse, and endangering people’s lives; 
including water resources pollution (city rural groundwater, and surface water, 
and inland river, lake, and offshore water resources), city air pollution, regional 
ecological environment damage (include grassland sandy, and soil sanitization), 
electromagnetic pollution, and industrial and the city waste pollution. Although 
the related departments are aware of the seriousness of the problem and try to 
do some adjustments, the pollution is much worse than we imagined, and we 
cannot eliminate the effects overnight, especially some hidden pollution [5]. 
Generally, the negative effects may cause huge economic losses, and wide area 
harm for environment. Recently, environmental authorities have publicized the 
“33211project” and “a single control with dual aims” strategy to improve the 
environment. However, the specific method is needed if we want to have some 
knowledge of regional ecological problems, especially when we study the pollution 
in the deep of the earth [6].

44.1.1  Environmental Geophysics Tasks

Environmental geophysics is a subject that crosses the Environmental science 
and Geophysics, and geophysics is the major part of it. Environmental geophys-
ics measures the earth’s formation, dynamics, and other geological phenomena by 
quantitative physical methods, which covers the study of the Earth’s hydrosphere 
and atmosphere, (for example, the ionosphere Dynamo, aurora electro jets, and 
magnetopause current system), and even the physical properties of other planets 
and their satellites. Environmental science is to study the environment, and the 
solution of environmental problems, which incorporates more of the social sci-
ences for understanding human relationships, perceptions, and policies toward the 
environment [7]. Environmental engineering focuses on design and technology for 
improving environmental quality [8].

Environmental geophysics is using the basic theory and method to study the rela-
tionship between physical characteristics of earth and human surviving environment 
(include natural and artificial environment). This relationship includes the effects on 
human surviving environment by geophysical field, and the artificial environment 
of changes due to natural or human actives [9], In General, geophysics, especially 
exploration geophysics (or applied geophysics), whose essence is to find the variety 
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of mineral resources from the lithosphere. In contrast, the major task of environ-
mental geophysics is to track the destination and consequences of the developed 
resources on the Earth (especially the distribution within the biosphere). Thus, we 
may believe that Environmental Geophysics is the development of exploration geo-
physics [10].

On the Environmental Geophysics seminar, which was held by Department 
of Earth Sciences in October, 1997, the committee recommended some research 
areas based on the urgent problems of Environmental Geophysics:

(1) Environmental effect of geophysical field;
(2) Geophysical methods of Environmental pollution (Especially water pollution) 

Effective monitoring;
(3) Geophysical methods on ecological environment and geological hazard moni-

toring and forecasting;
(4) Geophysical study of global change.

In addition, Jiang, Ornubu, and Cui Lin Pei, also put forward their point of 
view. Summarizing these ideas, environmental geophysics research contents 
should include:

(1) Monitoring of Environmental disasters caused by natural forces, as well as the 
observations of environmental change.

(2) Monitoring and investigations of the atmosphere, hydrosphere, and litho-
sphere (Soil) pollution raised by human life.

(3) Study and measurement of radiation, noise, and vibration pollution caused by 
economy development and traffic-building.

(4) Global changes caused by anthropogenic emissions.

44.1.2  Current Achievement of Environmental Geophysics

In recent years, environmental geophysicists in the world have done a deal of 
fruitful work in regional eco-environment, water treatment, and landfill moni-
toring using geophysical techniques [11]. All of the work is related to the urban 
construction, infrastructure construction, environmental protection, national 
security, and so on. With the constantly expanding application area, the content 
of environmental geophysics covers engineering construction, water resources, 
geothermal resources exploration, evaluation and forecast of disaster, and envi-
ronmental pollution detection and monitoring, construction quality detection, 
and archeological research. It even extends to the ecological agricultural and bio-
logical growth monitoring. Environmental geophysics is more and more close to 
daily life and national development. For these existing difficult problems in envi-
ronment and engineering Earth physical exploration, many of them can be bet-
ter solved, such as reservoir dam seepage problems, detection of sandwich wall, 
advanced prediction of tunnel issues and active fault detection [12].
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44.1.3  Advantage of Environmental Geophysical Methods

There are a number of ways to detect and resolve environmental issues. Just like 
the theory and numerous works instances showing that, compared with other 
methods, the environmental geophysical methods have the following advantages:

(1) Low investment and quick, high economic benefit. Especially as a means of 
long-term monitoring, real time, and short cycle time [13].

(2) No or minimize secondary pollution. Especially compared to conventional 
drilling method, this can keep pollutants away from going deep as drilling 
continues, to avoid more pollution.

(3) Wide range of applications. Geophysical methods can speed up the first class 
environmental issues, including calculating the range of seismic activity, area 
and speed of ground subsiding, scope and distribution of groundwater pollu-
tion and seawater intrusion, early-warning and prediction of the Earth’s crust. 
In addition, geophysical methods have unique advantages for research in marine 
environment and the pole. And for the subjects which are not allowed of destruc-
tive detection, we can do the nondestructive detection by Geophysical methods.

(4) Predictability. We can predict the direction and speed of pollutants’ moving in 
the media, and providing scientific and effective environmental assessment data.

44.2  Methods and Basic Principles of Environmental 
Geophysics

Compared to the subjects' traditional Geophysics, the subjects of Environmental 
Geophysics are usually on the ground surface, more concentrated in the industrial 
centers and large cities, and few physical differences with the surrounding objects. 
There are several commonly used methods of Environmental Geophysics, like mag-
netic methods, electrical methods (including DC electrical method, electromagnetic 
method), and using ground-penetrating radar. The effective combination of differ-
ent approaches or methods is chosen according to the different investigation targets.

44.2.1  Magnetic Prospecting

Magnetic exploration is one of the important methods of geophysical exploration. All 
kinds of rocks and ores have different magnetic nature which may cause geomagnetic 
anomalies in its local area. Magnetic prospecting is to discover and study these mag-
netic anomalies in turn looking for magnetic ore, studying the geological structure, and 
solving environmental problems. The high-precision magnetic prospecting is a new 
technology developed in recent years, the sensitivity of which is greatly improved. For 
example, the sensitivity of G858 cesium magnetometer has reached 0.01 nT.
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The following is the method of infinite extension of deep-sheet bias magnetiza-
tion solving the magnetic field of the magnetic body (Fig. 44.1).

In the formula: m = 2bJssinβ, γ = β − is, I0 is the geomagnetic declination, δ is 
the geomagnetic inclination.

44.2.2  Electrical Prospecting

Electrical prospecting is a method that analyzes and interprets the characteristics 
and principals of artificial and natural electric field, or alternating magnetic field, 
based on the different electromagnetic and electrochemical properties between 
rock and ore. Electrical prospecting is widely used. High-density resistivity 
method, three dimensional DC method, and transient electromagnetic method are 
some common methods. As a new array exploration method, high-density electri-
cal method is widely used in environmental monitoring recently, especially in the 
investigation of geological disaster, crack, and hidden danger of  reservoir dam.

The following is the theoretical basis of the high-density electrical: Manually 
applying DC to the underground, underground electric field distribution can be 
observed by instrument on the surface. The electric field distribution to satisfy the 
differential equation

(44.1)Za =
2m

x2 + h2
(h cos γ − x sin γ )

(44.2)Ha =
2m

x2 + h2
(x cos γ − h sin γ )

(44.3)

∆T =
2m

x2 + h2
{(h cos γ − x sin γ ) sin I0 − (x cos γ + h sin γ ) cos I0 cos δ}

(44.4)∇
2

=
−I

σ
δ (x − x0) δ (y − y0) δ (z − z0)

Fig. 44.1  Method of infinite 
extension of deep-sheet bias 
magnetization
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In (44.4): x0, y0, and z0 are coordinates of the Power supply; x, y, and z are 
coordinates of field point.

The method to get the resistivity of high-density electrical prospecting is by 
applying DC via A, B pole and measuring potential difference between M and 
N pole, the apparent resistivity values of x point can be figured out using the 
formula 44.5:

K is device coefficient: K =
2π

1
AM

−
1

AN
1

B M
+

1
B N

44.2.3  Ground-Penetrating Radar

Ground-penetrating radar is an efficient shallow detection method, which 
detects objects by analyzing the amplitude, frequency, and shape of the echo 
of the high-frequency pulse wave based on the electrical differences between 
the media. Ground-penetrating radar is used to detect subsurface or nonmetal 
structure of the building by using high-frequency electromagnetic waves. 
Internationally, use of GPR should date back to earlier 1970s, twentieth cen-
tury; it was mainly used in nonpermafrost ice environment research at that 
time. Compared with the traditional ground-penetrating radar, the phased-array 
ground-penetrating radar can detect in much deeper, and has better signal noise 
rate and higher resolution. Figure 44.2 shows the working diagram of the geo-
logical radar profile method.

(44.5)ρs =
∇V

I
· K

Fig. 44.2  Working diagram 
of the geological radar profile 
method
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44.2.4  Radioactive Methods

There are various radioactive substances in our life, such as stones in home 
decoration materials, ground water, and radon in the soil, phosphate fertilizer 
production, and nuclear waste. The existence of these radioactive materials will 
cause some pollution to our environment.

Radioactive method is to study the environment through capturing ray of radi-
oactive material and detecting the strength. According to the ion captured in the 
process, radioactive method can be divided into alpha ion detection method, beta 
ray method, gamma ray method, neutron detection method, Gamma ray method 
and neutron detection method are more common.

In addition, gravity method, acoustic methods, and other methods are play-
ing an important role in the environmental Geophysics, and yielded fruitful 
results.

44.2.4.1  Status of Environmental Geophysical Data Acquisition  
and Processing

Data is the core of scientific research. Data collection, preprocessing, and output 
the results, each step determines the final result of environmental Geophysics 
work.

Quality of data collection, which relate to the exploration equipment, collec-
tion methods, and so on, is very important in the whole process. The higher the 
signal noise rate of the original collected data, the better stack for data processing 
section.

Existing environmental geophysical data acquisition devices, adopt embed-
ded technology and GPS technology, and now no matter what method the 
exploration equipment is using, the computer technology is used more or less, 
especially later in the data acquisition and data processing. However, single 
board computers are currently used on the data acquisition device, especially 
on the sensor port, which is not good in terms of processing speed, operat-
ing frequency, and response. To a certain extent, this affects the accuracy of 
data collection, even sometimes poses a near-end crosstalk. Although we can 
reduce the effects of interference factors in the data collection in some ways, 
we cannot completely eliminate these distractions. Therefore, the study on 
how to achieve high signal-to-noise ratio and high resolution results in data 
acquisition has become even more urgent. This requires adjusting measures 
corresponding to the local conditions, to provide effective exploration data. 
With the development of environmental Geophysics, we must improve the 
quality of acquisition.

Including Environmental Geophysics, geophysical data are often in huge 
amount. With the increasingly high demands on accuracy of data collection and 
data volumes increasing, also the data processing should be updated.
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44.3  Development and Prospect of Geophysical Data 
Acquisition and Processing

Environmental geophysics mainly works in the shallow surface, so the data col-
lection is different from mineral exploration. Mineral exploration has to go to 
the underground to dozens of meters or more than 10 km deep in a wide area, 
therefore, the related collection data are in large amount. Data acquisition of 
Environmental geophysics is often limited to a range of areas, and with much 
smaller depth, however, higher accuracy is expected, and more interference, 
especially the interference factors near the ground, compared with the mineral 
exploration. Therefore, strengthening data acquisition and processing needs to 
be done in the following aspects:

(1) Enhancing the study of new methods and technologies. When pollution 
has just begun, physicochemical characteristics of polluted and unpolluted 
media are too similar to distinguish them by regular geophysical methods. 
Therefore, we need to improve the sensitivity of some geophysical methods, 
present new arguments, and new research methods, such as wavelet analy-
sis, artificial neural networks, high-order statistics, inversion, and artificial 
neural networks, and so on.

(2) Establishing a database of petrophysical parameters, which can be shared 
effectively between research institutions by some kind of mechanism. Study 
on physical properties of various pollutants, and establish related models 
and database.

(3) Strengthening the development of new special equipment detector, which can 
improve antijamming ability, signal acquisition, and resolution capabilities.

(4) Using an integrated Environment Geophysical exploration method. Field 
investigation involves with multiple disciplines, for some area, due to the 
complexity of surface geological conditions, single physical method is often 
hard to succeed, and multiple methods should be taken at this time (For 
example, heavy magnetic electric quake joint inversion, takes the advantage 
of different Geophysical methods.

(5) Strengthening program efficiency and fault-tolerant technique of computer 
software.

(6) Taking the watchdog’s design into account, strengthen self-recovery ability 
of data acquisition equipment, reasonable distribution of upper and lower 
computer function.

(7) Establishing quality control and evaluation system of Environmental 
Geophysics data acquisition under different environmental conditions.

(8) Making good use of latest computer technology, taking advantage of the 
high-performance computing and parallel processing, using high-perfor-
mance processor in the data acquisition equipment to improve the accuracy 
of the data acquisition and the efficiency of data processing.
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44.4  Summary

Environmental Geophysics is an emerging discipline, and I have only a preliminary 
understanding of the whole environmental geophysical system. I focused on related 
areas of embedded technologies and distributed system in the earlier time. In order 
to get better understanding of Environmental Geophysics, I will try to figure out 
how to combine professional experience and Environmental Geophysics as my 
future work.
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Abstract The existing database system data quantity is huge, many of which are 
repeated data. Using the traditional approach for detecting approximately dupli-
cate records to find similar duplicate records in the database will involve very 
large time complexity and space complexity, unable to obtain very good results. 
This chapter presents a method based on improved genetic neural network 
approach for detecting approximately duplicate records, using genetic algorithm to 
optimize the network’s initial weights; and then using the BP algorithm to train the 
detection data to obtain network model. The experimental results show that this 
method can effectively solve the huge amount of approximately duplicate record 
data detection problem.

Keywords  Approximately  duplicate  records  •  BP  algorithm  •  Neural  network  •  
Initial weights

45.1  Introduction

Due to the rapid development of IT, the system integration has been widely used 
in various fields. Many types of dirty data caused by problems exist in the exist-
ent database systems: duplicate records, data entry errors, missing values, different 
units of measurement, and outdated coding and so on. An important issue inte-
grated by different data sources is that the same or similar records in grammar 
may represent the same record in the real world, in that approximate duplicate 
records caused by the merging of multiple data sources is a key issue; therefore, 
repeat information detection and elimination also becomes a research hotspot.

Nowadays, Similar duplicate record detection is largely based on the thinking 
of the “sort+merge” [1]. Document uses the sliding window method to detect the 
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similar duplicate record; Document regards each record as a string, sorts the records, 
and scans sequentially all the sorted records by using the priority queue with the 
fixed-size and then clusters them; Document puts forward an approach based on the 
N-gram to repeat the similar record; Document decomposes each field value into a 
number of the tokens, and to sort the tokens, then to sort the records, using a sliding 
window way to compare records in the approaching range. Document, respectively, 
uses the method of supporting vector machine to detect duplicate records. Finding 
similar duplicate records in large databases by using traditional similar duplicate 
record detection will involve a lot of time complexity and space complexity, and 
because of characters position sensitivity, it cannot guarantee a similar record at the 
neighboring position when sorting the records, which leads to that algorithm based 
on the q-gram or “sliding window” clustering or “priority queue clustering” cannot 
be achieved very good results [2]. On the other hand, these methods have a higher 
efficiency relatively to deal with the small data sets. But with the expansion of data 
size, efficiency often cannot further enhance [3]. This paper presents a duplicated 
records detection method based on genetic neural network, making full use of the 
nonlinear mapping of the neural network and global optimization features of genetic 
algorithm. The thinking based on the learning and the evolution will be applied to 
the detection of duplicate records, which avoids the traditional method to calculate 
the weights of attributes. The experiments show that this method can effectively 
solve the large amount of problems of large data sets’ duplicate record detection, not 
only have good detection accuracy, but have a good time efficiency.

45.2  Related Concept Introduction

45.2.1  Genetic Algorithm

Genetic Algorithm is a new way that during simulated biological evolution human 
beings deals with the complex problems about principle of survival of the fit-
test and the mechanism of chromosomes’ exchanged information among groups. 
It uses a kind of code to represent the complex structure and names every code 
as an individual or a chromosome. The population is a muster of codes about 
the fixed number kept by Algorithm. Human beings could get the high qualified 
codes by operating each individual in population to imitate the biological evolu-
tion. GA’ operation of inheritance include cross, variation, and selection. Variation 
is changing the position of gene according to probability and imitating the varia-
tion of hereditary material; the cross is the accidental combination between two 
individuals according to probability and imitating the chromosomes’ exchanging 
process during sexual reproduction; selection is imitating the survival of the fit-
test in nature. GA has been widely used in every optimized field and become the 
focus for the interdisciplinary research [4]. However, there are still some short-
comings and limitations with GA, which are the numbers of iteration, the slowness 
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of convergence, easiness to reduce to the limitation, advance of convergence and 
so on. There are two questions that should be solved during the research and appli-
cation of GA: how to overcome the pressure of competition during selection and 
how to keep the variety of population about GA by crossing variation to improve 
the searching quality of GA [5]?

45.2.2  Neural Network

The neural network is based on the simplest way to abstract and simulation of the 
human brain, involving some disciplines such as biology, computer, electronics, 
and physics, which is a cross-discipline, developed in recent years and has broad 
application prospects. Neural networks simulating biological nervous system 
makes interaction response to real world. The broad parallel interconnection net-
works are composed of some adaptive simple units, constituting the neural net-
work through a large number of connecting neurons [6]. Its basic unit group is 
neurons and is also the simulation and simplification of biological neurons. Neural 
network will combine storage and processing of information, eliminating bottle-
necks between the traditional calculation of storage and computing and neural net-
work have a strong fault tolerance and robustness, good generalization, analogy, 
association, promotion, and not having a big impact on overall because of local 
damage. Neural networks consist of simple processing units of a large number of 
parallel and distributed processors, this processor has the natural characteristics of 
the storage and application of empirical knowledge, and this characteristic can be 
summarized as two aspects, first, the knowledge gained through the weights stored 
in the neural network can be extracted for use; second, gaining knowledge from 
the external environment through the learning process using neural network which 
also has a self-learning ability, and can constantly improve themselves through 
learning in the new environment and adapt to environmental changes. Therefore, 
the neural network has a very wide application prospects on many aspects, such as 
function intended, target recognition, and automatic control.

45.3  Improved Genetic Neural Network for Detecting 
Approximately Duplicate Database Records

In practical applications, the records in large database are enormous; so we use 
neural networks to solve record matching problem, which requires a flexible 
approach. First of all, we trained neural network according to the sample data 
of the matching records and recorded matches, that is, first calculate all match-
ing records in the sample data and nonmatching records in similarity of the com-
mon properties, and then regarding matching records and nonmatching records in 
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similarity of respective property as input of neural network to train. After training, 
bring the records to be matched in the database in similarity of respective prop-
erty into neural networks, then judge the records whether they are matched or not 
according to the outputs. Record matching method based on neural network, its 
main advantage is that do not need to estimate the property weights directly, but 
done by the inherent relationship among properties of neural network learning, as 
the environment changes with strong adaptive capacity. But due to the neural net-
work of received go slow and go into a local optimum easily. This article uses the 
advantages of genetic algorithms to overcome these problems, and combination of 
genetic algorithm and BP algorithm, also solve the problem that it takes too long 
to find close to the optimal solution because of using GA separately. So our train-
ing section of the BP neural network is divided into two parts: first using genetic 
algorithm to optimize the network of initial weights, and then using BP algorithm 
to detect data to get network models.

Algorithm specific steps are as follows: Suppose there are three layers BP net-
work, WIHij is the connection weights for the input layer of i-node and hidden 
layer nodes of j-node; WHOji is the connection weights for the hidden layer j-node 
connection and i-node of the output. Hi is the hidden layer i-node output; Ii is the 
i-contact output of the input layer; Oi is the output layer i-node output.

(1) Initial population P, including the mutation probability Pm as well as for any 
WIHij and WHOji initialization.

(2) Calculating the evaluation function and sort; you can select individual net-
work according to the probability values:

The fi is the fitness value for individual i, you can measure it by the sum of 
squared errors E, that is

       k = 1,…, n is the output layer node; p = 1,…, n is the number of training 
samples; i = 1,…, N is the chromosome number; Tk is a teacher signal.

(3) The use of probability Pm mutations produces the new individual Gj of Gj
′.

(4) Put the new individual into the population P, and calculate the individual’s 
evaluation function.

(5) Calculate the error square sum of ANN, if it reaches a predetermined value 
εGA, then exit, else go to (3), continue to the genetic manipulation.

(6) In the initial value of genetic GA optimization as initialized weights, with BP 
algorithm training network, until the designated precision εBP (εBP < εGA).

(45.1)ps = fi/

N
∑

i=1

fi

(45.2)f (i) = 1
/

E(i) · · · E(i) =

∑

p

∑

k

(Vk − Tk)
2
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For better applying to different types of character sets, algorithm adopts the con-
venient internal code sequence value of character to sort handle the record. In order to 
improve the detection efficiency, according to internal code sequence value of charac-
ter, using genetic neural network thought, first to optimize the processing of large data 
sets, and gather the large data sets into more small data sets, then detect separately 
the similar duplicate records. In order to improve the detection accuracy, accord-
ing to the important degree of fields, using rating method to calculate every field’s 
weights; besides, by multiple times detection technology, resolving part of the similar 
duplicate records problem effectively. The general basic ideas of the algorithms are as 
follows:

(1) According to the actual important fields, the user to the extent specified 
field level, the system according to the rules of computing the field level 
finally unification, and finally unification level into the corresponding field 
weights.

(2) Select key fields or field some place, calculation of field code value selection 
sequence, and to the entire data set records for sorting, again according to 
the character encoding sequence value, will be large data set into many small 
optimization data set.

(3) In the small data using field on matching and effective weighted weights are 
repeated record similar strategies of detection, and to test out similar marking 
the repeat record deal with.

(4) Select other key fields or some bits of the fields, and repeat the two steps 
above. Then you should make the data gathering better newly. After making 
the data gathering better, you should check the similar and repeated record, 
and set the repeated mark, avoid that you ignore checking.

(5) Accord to the actual situation, you should divide the every recorded property 
value into the gathering of having no common in atomies pile, and inherit the 
coding. While when you divide the value, you should concern about some 
problems, for example, you should notice the Chinese and western or Chinese 
and western mixed situation. In order to minimize the record for inputting 
to bring the spelling errors or repeat the abbreviation for the influence of the 
inspection records.

(6) Account the similarity of every record in group and represent record property 
value, and then you should work out the similarity of the two records. When 
you are accounting, you should compare the two records according to the 
property value coding from the first step.

(7) Set threshold, and identify all the records of the computing results that go 
beyond the threshold as the approximately duplicate records. Delete them and 
repeat the above-mentioned steps until all the records are detected out.

Please note that the first line of text that follows a heading is not indented 
(“pla” style).

The first lines of all subsequent paragraphs are (“Normal” style).
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45.4  Experiment and Results Analysis

We made eight experiments of comparison on these two algorithms, respectively. 
The experimental data is one student’s information databank. It includes 1,000, 
2,000, 5,000, 10,000, 50,000, 100,000, 500,000, and 1,000,000 records, and the 
neural network structure is 12. 6. 3. The environment of the experiment is PC CPU 
Pentium 2.4, Windows XP, and RAM 512 M.

The experiment compared two kinds of methods of detection of duplicated 
records obtained experimental results can be seen that the proposed algorithm have 
better test results. Be seen from Fig. 45.1  that the method of detection time was 
significantly lower than the BP neural network method for large record sets. From 
Figs. 45.2, 45.3 can be seen, the BP neural network method in the data set size the 

Fig. 45.1  Running time 
comparison of the two 
algorithms
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case can be higher recall rate and precision rate, but the effect is not very good in 
the case of large-scale data sets. In the case of the detection of large-scale data sets, 
checking the full rate and precision rate to maintain a relatively high value, indicat-
ing that the proposed algorithm has good scalability. From the experimental results 
it can be seen that while using the duplicate records to train the neural network, it 
can be avoided not to repeat the test data interference in the case, result accuracy is 
very satisfactory [7]. BP neural network to solve record duplication, there are still 
different input on the BP neural network gives the same output, thus an error map-
ping, affecting the accuracy of the duplicate record results.

From the comprehensive experimental results, we can further improve the 
precision and recall ratio of duplicate records, by using the same training data to 
train the neural network repeatedly in the circumstances of the different connec-
tion weights and thresholds and recording repeatedly multiple network output to 
make the intersection be the final outcome of the duplicate records. The experi-
mental results show that we can solve the problem that the different neural net-
work inputs may correspond to the same output and get the error mapping results. 
Furthermore, the method can effectively solve recognition problem of similar 
duplicated records of the large amount of data.

45.5  Conclusion

In order to improve the quality of the data sources that have been excavated, how 
to eliminate duplication of information in the data source is a hot topic in the study 
of data cleaning. In this paper, the duplicated records detection method, based on 
genetic neural network, make full use of the nonlinear mapping of the neural net-
work and genetic algorithm global optimization features. It will be based on the 
idea of learning and the evolution of thought application to the detection of dupli-
cate records, to avoid the traditional method to calculate the attribute weights. The 
experiments show that this method can effectively solve the large amount of data 
similar to the duplicate record detection; it not only has good detection accuracy, 
and has a good time efficiency.
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Abstract Research university in the URP digital frame construction, introduces 
the definition of cloud computing features and key technologies, was proposed 
based on the architecture of cloud computing URP. That should be based on URP 
cloud information to establish a unified standard, providing a platform and inter-
face specification, and the various application systems to integrate loosely coupled 
way to achieve resource sharing and exchange of information for the user interface 
provides a unified and personalized access to services.

Keywords  Cloud computing  •  Digital campus  •  Application system

46.1  Introduction

Digital Campus is a web based use of advanced information technology means 
and tools to achieve from the environment, resources, and to the activities of all 
digital, on the basis of the traditional campus to build a digital space to expand 
Xianshi dimensions of time and space on campus so as to enhance the efficiency of 
the traditional campus, expansion of traditional school function, and ultimately the 
overall educational process information [1]. Education and information has become 
the top priority of the information age. The development of universities, colleges 
and universities, have also made information about teaching different levels of 
development. However, due to investment in education is not the consistency and 
continuity of information technology is not, plus all units to maintain relative inde-
pendence, resulting in the building of campus information resources, conflicts, lack 
of unified planning resulting in the campus resources fragmentation, serious waste 
of funds, resources not used effectively [2].
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General information management system applications by functional departments 
according to their needs, from departments, grassroots perspective developed from 
research and development at different times, in the development process, the infor-
mation did not follow uniform standards, software development platform And data 
formats are not the same, the system cannot be achieved between effective data 
sharing, artificially created one after another information island [3]. Lack of unity 
between the application access interface, resulting in a lack of campus network appli-
cation systems integration, lack of effective management of information resources 
sharing. A variety of applications using different software platforms, the lack of a 
unified application access interface, the lack of integration between applications can-
not directly access each other’s data and functions that need human treatment, Lack 
of a unified user interface, the user for different applications require different iden-
tity-by-visit, access to resources and lack of a unified application interface [4].

To solve these problems, we take advantage of cloud computing technology to 
build a digital campus architecture, cloud computing is distributed processing, par-
allel processing, and the development of grid computing, data storage in the cloud 
on it, software and services placed in the cloud, built on standards and protocols, 
can be obtained through a variety of devices. In the cloud computing model, users 
need applications, data storage does not run and stored in the user’s personal com-
puters, mobile phones, and other terminal equipment, but on the run and stored 
in large-scale Internet server cluster. The cloud model can be limited to the use, 
integration of existing hardware and software resources, reduce procurement costs, 
in conditions of limited funds and time to expedite the construction of the campus 
network of information resources [5].

46.2  Cloud Computing

46.2.1  Definition and Characteristics of Cloud Computing

Cloud computing the concept was first proposed by Google the company, “cloud” 
refers to the computer cluster, each group includes hundreds of thousands or even 
millions of computers [6]. “Cloud computing” is a web application model is a dis-
tributed computing technology, the basic concept of network computing will be 
a huge program automatically split into numerous small subroutine, and then to 
the more than Huge system composed of servers, the search, the results after cal-
culation and analysis back to the user [7]. With this technology, network service 
providers can in seconds, completed billions of dollars and even tens of millions 
of information, to receive and “super computer” the same powerful performance 
of network services [8]. To this end, the narrow cloud computing refers to the 
delivery of IT infrastructure and usage patterns, refer to on-demand through the 
network, and scalable way to obtain the necessary resources; generalized cloud 
computing refers to the service delivery and usage patterns, to demand that the 
network, Easy way to obtain the necessary expansion of services. This service can 
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be IT and software, Internet-related, but also other services. Cloud Computing is 
a grid computing, distributed computing, parallel computing, utility computing,  
network storage, virtualization, Load balancing, and other traditional fusion of 
computer and network technology product.

46.2.2  The Key Technology of Cloud Computing

Cloud computing is a new type of super-computing model, virtualization, data 
storage, data management, programming models, and many unique and advanced 
technology.

Virtualization technology, Virtual machine, that server virtualization is the 
underlying architecture of cloud computing an important cornerstone. In server 
virtualization, virtualization software, the hardware required to implement the 
abstract, resource allocation, scheduling and management, virtual machine and host 
operating system, and the isolation between multiple virtual machines and other 
functions, the current typical implementation (basically become the de facto stand-
ard) have Citrix Xen, VMware ESX Server, and Microsoft Hype-V and so on.

Data storage technology, To ensure high availability, high reliability and econ-
omy, a distributed storage cloud to store data using redundant storage so as to 
ensure the reliability of data, high reliability software to compensate for the unreli-
ability of the hardware, providing low-cost reliable system. In addition, the cloud 
computing system needs to meet the needs of large numbers of users, in parallel to 
a large number of users. Therefore, the cloud must have a distributed data storage 
technology, high throughput and high transmission rate characteristics. The current 
data storage technology are Google’s Google File System (GFS, nonopen source) 
and HDFS (Hadoop Distributed File System, Open Source), these two technolo-
gies have become standard.

Data management technology, Cloud computing system for processing large 
data sets, analysis, to provide efficient services. Therefore, the data management 
technology must be able to efficiently manage large data sets. Second, how to 
find the huge specific data, cloud computing is calculated from data that must be 
addressed. In addition, the characteristics of cloud computing is the mass storage 
of data, after reading a lot of analysis, how to improve the data update rate. and to 
further enhance the random read rate of data management technology of the future 
must be resolved. Data management technology of cloud computing is Google, the 
most famous BigTable data management technology, while the development team 
is working on similar Hadoop open source BigTable data management module.

To make it easier to bring the enjoyment of cloud computing services, allow-
ing users to make use of the programming model to write simple programs to 
accomplish a specific purpose, the Cloud to be very simple programming model. 
Must ensure that the background of complex parallel execution and scheduling  
transparent to users and programmers. At present the IT vendor’s “cloud” program 
programming tools are based on Map-Reduce programming model.
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46.3  URP Based on Cloud Computing

URP can be summarized as: a portal, N application systems, and a basic platform. 
URP is a portal personal portal is the access of the digital campus entry points, 
including the application of the aggregation and display, personal desktop customiza-
tion, single sign-on, and application of roaming, available resources, search and query 
functions. N application systems is a direct and URP campus teaching, management 
and other business-related management information systems, office network, digital 
libraries, online teaching and service-related network applications. A basic platform 
is a basis for the underlying URP platform is the key to the entire program, including 
application management, user management and authentication, rights management, 
data exchange, and other services modules. URP architecture is shown in Fig. 46.1.

URP digital campus portal is the entry point for access to the user to provide 
personalized user interface, users enter the portal, in addition to public informa-
tion can be seen, but can only see the services commensurate with its status as the 
user’s personalized Web portal, personalized web portal functions are as follows.

(1) Unified entrance: Unified user management, unified authentication, single 
sign-on, and access control management.

(2) Application integration and navigation: The ability to follow the application 
of an integrated system management interface specification, so follow the 
standard application of the resources and capabilities to better display; to the 
properties under a variety of applications to guide users to more efficiently 
and quickly using the good in all applications.

(3) Customization: Users can customize their desktop as the same preferences to 
customize the portal according to their own user interface.

(4) Resource retrieval and query: The ability to allow users in numerous digital 
campus, they need to quickly find the resources and information.
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URP the middle of the N application system is used for teaching, research, 
management, and service a variety of applications, users can meet all kinds 
of information management and information services on demand is the main 
University information content.

(1) Management Information Systems: Including the academic, research, finance, 
human resources, equipment, assets, archives, and other management infor-
mation systems;

(2) Network office: To provide users with a network of office environment, includ-
ing the school calendar, address book, notes, instant messaging, discussion 
forums, document management, and Web Space Management; the various 
aspects of the majority of users will move to online office, and online reporting, 
online approval, online supervision, and truly online office and management.

(3) Digital Library: The University of Journals, books, papers, and other digi-
tal library resources to uniform standards and norms to manage, through the 
intelligent search technology and broadband high-speed network will be a 
variety of multimedia information to users, support Teaching, and research 
knowledge center.

(4) Online teaching: A support to provide users with online lesson planning, course-
ware, material construction, network classes, online communication, online self-
study, examination, and other teaching process network teaching platform.

URP public platform is the basis for the integration of the various applica-
tion systems provide a range of basic services, so the application can be achieved 
between the data exchange and sharing, mutual visits between applications, uni-
fied user interface, and the dissemination of information access interface to 
achieve plug and play application.

(1) Application Management: In order to set the uniform application of external 
interface specification, interface specification is divided into the core set of 
extensions and optional set of interface specifications to support different lev-
els of integration of different applications, so follow the standard application 
can easily Integration.

(2) User management and authentication: To provide a unified user management 
and authentication, and provides users single sign-on and application support 
for roaming between, to achieve the authority of the electronic identity man-
agement and services.

(3) Rights Management: Achieving school institutions, jobs, and positions in the 
digital campus maps for users to access applications, and applications pro-
vide unified access between the rights management specification enables new 
applications can be automatically discovered and users.

(4) Data exchange: To provide a unified view of information and standard data 
exchange service, making the standardization of data exchange between 
applications.

University of resource planning resources that you can configure teachers (pro-
fessional, title, education, participation in research projects), teaching resources 
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(electronic lesson plans, electronic courseware, e-books, audio and video data, and 
network test systems), laboratory equipment (uses, status, and Number), classroom 
(curriculum, number of seats, location, and timing), capital (number, source, and 
support the project), and staff (skills, age). However, the University can also be seen 
as a special kind of business, the company’s products are of high quality graduates 
and research of high value, the University’s resource allocation and management is 
carried out around the two, the pursuit of information sharing, application integra-
tion, and unified access interface. Therefore, URP system uses a unified database for 
centralized management of information, where unity is the unity of logic, either in a 
distributed database can also be used the way the data center. URP system to differ-
ent users with different levels of access to the database, the database server receives 
the user request access to the database, to establish a connection with the authentica-
tion center, the identification of user identity authentication center. Certification pro-
vides the key to the server can decrypt the user requests information.

46.4  URP Implementation Based on Cloud Computing

Due to URP of web service is to make it possible to exchange data between differ-
ent application systems in educational internal institutions so that these data can 
be mutually cooperated to meet the new demand. All the data from different data-
base application systems, such as: educational management system, research man-
agement system, school management system, the wage query system, financial 
management systems and so on. The data storage structure and data structure may 
be different, they are integrated by loosely coupled web service and are visited 
through the application of the system at different access as well as are transferred 
through the HTTP protocol and SOAP after getting data, which can break through 
the restrictions between the firewall and the system and ensure that data between 
different systems can be easily separated and integrated.

Digital Campus education resources platform from the logic functions can be 
divided into four layers. They can be seen from top to bottom: the school portal, 
information service layer, applications and database systems, and network infra-
structure platforms. For users, the system has a “shielding effect”, they could not 
feel the data obtained is extracted from multiple systems and processed.

The application system and database system layer should be pretreated before 
building a framework of web service platform. This is because different applica-
tions in the design time is generally not considered the problem of data sharing, 
which led different system database to be duplicated. For example: school man-
agement system and the elective system all have the basic database information 
which also could bring some potential problems to Web service:

(1) Too much redundant data in the distributed system is inconvenient to manage.
(2) Information service layer need to spend more resources on redundant data 

processing and calculation.
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(3) Maybe the different systems exist the same information, which could result in 
data sync.

Therefore, we must integrate these systems that may have duplicate data. Two 
methods we can use like this:

(1) Streamlining the application system. Allows the system to achieve low cou-
pling and function asynchronous not relevant between the different systems.

(2) If you cannot do the first step, consider to make a database to synchronize 
database synchronization and minimize the possibility of data synchronized.

How to build a web service-based education resources platform framework? 
We divided into the following steps:

(1) System requirements analysis. To determine the services provided by web ser-
vice and the application systems involved.

(2) System design. To determine the division of the system modules and 
functions.

(3) According to the first two modules of the interface between data types and 
parameters, to determine the interface description between the module.

(4) Design method. To design out method the interface access.
(5) Test code. Provide a unified authentication campus information portal, includ-

ing integrating all application systems applications. Information portal is not 
just the integration of information, but also the integration of the database.

46.5  Conclusion

Comprehensive information society in the twenty-first century, the trend has been 
further development of education reform, corporate governance has moved from 
material requirements planning (MRP) to develop to the ERP, so colleges and uni-
versities must follow the historical trends, seize opportunities, the use of “cloud 
computing” technology Bold exploration and testing. According to the core idea of 
cloud computing, cloud services, content, cloud computing will be applied to the 
construction of Digital Campus, Building Digital Campus will be the basic idea of 
the contents of construction, platform construction, databases, etc., to bring new 
ideas. University through the construction of URP, to some extent, can reflect the 
level of university information management, such as books, research, and student 
administration information management, information technology and network 
level, it will fundamentally determine the management of colleges and universities 
and school efficiency; or even as a measure of the development of a college-level 
indicator of the level and growth.

This article is based on the status of higher education information technology 
and issues analysis, applied to cloud computing in the digital construction of col-
leges and universities, was proposed based on the architecture of cloud computing 
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URP. This makes full use of university infrastructure, digital resources can be fully 
shared, the university offers a variety of online education model, teaching reform 
and accelerates the pace of building information, and promotes information tech-
nology throughout the education process. In short, with cloud computing technol-
ogy and application development, universities take advantage of cloud computing 
will bring great economic benefits, management efficiency, and social benefits.
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Abstract Education Evaluation is an important area of educational research and is 
an important part of educational activities. By the limit of education methods and 
educational resources, it is difficult to forecast the results of Education Evaluation. 
Uncertain reasoning is often used not strict enough, but the reasoning results con-
sistent with the intuition of human experts, the probability can also be given some 
explanation. Uncertainty reasoning method is often used than subjective bayes-
ian approach. Using subjective bayesian approach, it can achieve some forecast 
Education Evaluation, such as forecast of individual learning, class examination 
pass rate of Forewarning Analysis, etc.

Keywords  Uncertain  reasoning  •  Subjective  bayesian  approach  •  Education 
evaluation forecast

47.1  Introduction

In education activities, we often use examinations for education evaluation. For 
the limit of education method and education resources, it is very hard to inter-
sperse the education activities with exams [1, 2]. Therefore, it is difficult to predict 
the results of the examination; it means that it is difficult to forecast the results of 
Education Evaluation [3, 4]. In this chapter, we will take the university curriculum 
teaching activities as an example, and forecast the results of Education Evaluation 
[5, 6]. The basic idea is that by using the factors that affect the examination results 
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such as Midterm data etc., reason for the final exam, and make predictions on the 
final examination. In the reasoning process, uncertainty reasoning method will be 
used to predict Education Evaluation.

47.2  Uncertainty Reasoning Method Introduction

Because of the imprecise and incomplete information, analysis and predic-
tion system often have to deal with a lot of uncertainty. Reasoning is often used 
in uncertain reasoning methods of nonstandard logic. Uncertainty comes from 
the knowledge of objective reality and subjective knowledge level of awareness. 
Uncertain reasoning is often used not stringent enough, but the reasoning results 
consistent with the intuition of human experts, it can also be given some explana-
tion by the probability.

Uncertainty comes from the knowledge of objective reality and subjective 
knowledge level of awareness. In the thinking process, uncertainty is often the 
emergence of a state of mind. Uncertainty reasoning method is proposed and 
researched from 1970s of last century. Uncertain reasoning is often used not strict 
enough, but the reasoning results consistent with the intuition of human experts, 
the probability can also be given some explanation.

Uncertain problem model must explain the representation, Computing and 
semantics of uncertain knowledge. Expressed refers to the description of the 
uncertainty of the methods adopted, which is a key step to solve uncertain rea-
soning. Calculation mainly refers to the spread and updates of the uncertainty. 
Calculation of the uncertainty mainly refers to the spread and updates. Semantic 
refers to the representation and calculation of what is meant, that is, to interpret 
them.

47.3  Forecast of Individual Learning

“ACCESS programming” is a required course for noncomputer majors. Statistics 
from the historical examination of the course final exam pass rate was 85 %, that 
is, the prior probability of failing was 0.15. Analysis by the teacher of the course, 
There may be events A1…A20 (listed in Table 47.1 in the evidence column) which 
have an impact on the event B (failed the exam). The introduction of each of the 
two measurements of evidence A LN and LN are defined as follows:
Sufficiency measurement LS reflect the emergence of A to support B:

L S =
P(A|B)

P(A|¬B)
, when LS > 1, that the emergence of A supports B;

Necessity measure LN reflects the nonoccurrence of A to support B:
L N =

P(¬A|B)

P(¬A|¬B)
, when LN = 1, that the nonoccurrence of A do not impact B;

LS value for each evidence obtained by the statistical or historical data given 
by the experts, and LN values is set to 1 is based on the considerations: some 
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evidence does not appear, will not affect the results. Establish probability function: 
O(X) =

P(X)

1−P(X)
, the P(X) of the [0, 1] to zoom into values in [0, ∞] of O (x).

Is not difficult to verify:

Existing student A, the basic conditions listed in Table 47.1, an evidence of the 
“fit” column value is 1 indicates that the evidence occurred. When there is evi-
dence A1, A2…AK inevitable, calculate the probability P(B) of him failing in a 
final exam of change. By the rules subjective bayesian approach of reasoning,

(1) From P(B) = 0.15, known
O(B) = 0.1765

(2) O (B|A1) = LS·O(B) = 1.95·0.1765 = 0.430
P (B|A1) = 0.301

(3) O (B|A1A2) = LS·O (B|A1) = 2.68·0.430 = 1.153
P (B|A1A2) = 0.536

O (B|A) = LS · O (B)

O (B|¬A) = LS · O (B)

Table 47.1  Student A’s individual learning forecast

Evidence LS NS Fit O(B) P(B)

A1 Midterm grades <60 1.95 1 1 0.176 0.150

A2 Nonenglish languages 2.48 1 0 0.344 0.256
A3 Midterm grades >80 0.75 1 0 0.344 0.256
A4 60 <= Midterm <= 80 1.20 1 0 0.344 0.256
A5 First year students 1.17 1 0 0.344 0.256
A6 Sophomore 1.07 1 1 0.344 0.256
A7 Three students 1.09 1 0 0.368 0.269
A8 Fourth grade students 1.95 1 0 0.442 0.306
A9 Extension students 1.10 1 0 0.442 0.306
A10 Rehabilitation of student 1.85 1 0 0.442 0.306
A11 Girls 0.99 1 1 0.442 0.306
A12 Retaking students 1.02 1 0 0.437 0.304
A13 Liberal arts students 1.15 1 1 0.437 0.304
A14 Elective students 1.46 1 0 0.503 0.335
A15 Prerequisite failed 1.69 1 0 0.503 0.335
A16 Job situation is not good 1.81 1 1 0.503 0.335
A17 Attendance frequency 

<60 %
1.55 1 1 0.911 0.477

A18 Minority 1.00 1 0 1.411 0.585
A19 Student leaders 0.99 1 1 1.411 0.585
A20 Sports specialty students 1.55 1 0 1.397 0.583
Probability 58.3 %
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(4) Similarly can be drawn from:

By P(B) =
O(B)

1−O(B)
, student A’s probability of failing the final exam is 58.3 %.

47.4  Class Examination Pass Rate of Forewarning Analysis

As indicated above, the course “ACCESS programming” final exam pass rate was 
85 %. By analyzing the historical examination of the course data, and summariz-
ing the proportion (A’) of class A, all kinds of situations are listed in Table 47.2. 
Now, we use the uncertainty reasoning to forecast the final examination pass rate 
of the class.

O(B|A1 ∩ A2 ∩ . . . ∩ AK) =

k
∏

i=1

O (B|Ai)

O(B)
·O(B) = 33. 992

Table 47.2  The proportion of the class situation of the various data

Evidence LS NS Historical 
statistics (prob-
ability) (%)

Case A’ of class 
A (%)

A1 Midterm grades <60 1.95 1 29 35

A2 Nonenglish languages 2.48 1 4 20
A3 Midterm grades >80 0.75 1 8 7
A4 60 <= midterm <= 80 1.20 1 63 58
A5 First year students 1.17 1 10 8
A6 Sophomore 1.07 1 62 47
A7 Three students 1.09 1 12 12
A8 Fourth grade students 1.95 1 3 25
A9 Extension students 1.10 1 13 8
A10 Rehabilitation of student 1.85 1 45 42
A11 Girls 0.99 1 50 54
A12 Retaking students 1.02 1 40 45
A13 Liberal arts students 1.15 1 10 13
A14 Elective students 1.46 1 14 15
A15 Prerequisite failed 1.69 1 15 18
A16 Job situation is not good 1.81 1 9 10
A17 Attendance frequency 

<60 %
1.55 1 14 21

A18 Minority 1.00 1 15 18
A19 Student Leaders 0.99 1 7 10
A20 Sports specialty students 1.55 1 1 2
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First calculated evidence “midterm grades < 60” (A1) this index. From the  
historical data analysis, LS value of “midterm grades <60” is 1.95. For the group 
of “midterm grades <60”, their final exam probability P (B | A1) can be calculated 
by the following:

This means that 25.6 % of the “midterm grades <60” (A1) students will 
not pass the final exam. But how to analyze the class A, 35 % in the “midterm 
grades <60” probability of occurrence, its final exam on how much influence it? 
Accordance with the subjective Bayesian approach, use the following derivation, 
obtain the interpolation Figure.

(1) By condition, P (A1 | A1′) = 0.35
(2) If P (A1 | A1′) = 1, then

(3) The known P (A1 | A1′) = P (A1) = 0.29, with P(B) = 0.15. Interpolation 
Figure (Fig. 47.1) can be obtained:

O(B) =
0. 15

1 − 0. 15
= 0. 1765

O (B|A1) = LS · O · (B) = 1. 95 · 0. 1765 = 0. 344

P(B) =
0. 4302

1 + 0. 4302
= 0. 256

P(B|A1) =
L S · P(B)

(L S − 1) · P(B) + 1
=

1. 95 · 0. 15

(1. 95 − 1) · 0. 15 + 1
= 0. 256

P(B|A′
) = 0. 15 +

(

0. 256 − 0. 15

1 − 0. 29

)

· (0. 35 − 0. 29) = 0. 159

Fig. 47.1  Calculation of  
P (B | A ‘) of the interpolation 
figure

P(B A1')

P(A1 A1')

(0.29,0.15)

(1,0.256)

(0.35,0.159)
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(4) For Class A, from the Eq. (3) the derivation can draw the ratio of “Midterm 
grades < 60″ makes the probability of failure rate rose to 0.159. With this 
results update “midterm grades < 60″ LS ‘values:

Similarly, get LS ‘value of A2, A3… A20 in the list below: (Table 47.3).
Derived from the above know, forecast of the class A final examination failure 

rate was 19.9 %.

47.5  Summary

Education Evaluation is an important area of educational research; it needs to 
study the problem of so many factors involved. Education Evaluation mode are 
also different. In this chapter, from the perspective of uncertain reasoning, we  
propose the thought of the realization for Education Evaluation Forecast.

L S′
=

P
(

B|A1′
)

P (B|A1)

=
0. 159

0. 15
= 1. 060

Table 47.3  Class A of the final examination pass rate

Evidence LS′ NS O(B) P(B)

A1 Midterm grades <60 1.060 1 0.187 0.158

A2 Nonenglish languages 1.169 1 0.219 0.179
A3 Midterm grades >80 1.002 1 0.219 0.180
A4 60 <= midterm <= 80 0.979 1 0.214 0.177
A5 First year students 0.997 1 0.214 0.176
A6 Sophomore 0.978 1 0.209 0.173
A7 Three students 1.000 1 0.209 0.173
A8 Fourth grade students 1.153 1 0.241 0.194
A9 Extension students 0.995 1 0.240 0.193
A10 Rehabilitation of student 0.968 1 0.232 0.188
A11 Girls 0.999 1 0.232 0.188
A12 Retaking students 1.001 1 0.232 0.188
A13 Liberal arts students 1.004 1 0.233 0.189
A14 Elective students 1.004 1 0.234 0.190
A15 Prerequisite failed 1.017 1 0.238 0.192
A16 Job situation is not good 1.006 1 0.240 0.193
A17 Attendance frequency <60 % 1.033 1 0.247 0.198
A18 Minority 1.000 1 0.247 0.198
A19 Student Leaders 1.000 1 0.247 0.198
A20 Sports specialty students 1.004 1 0.248 0.199
Probability 19.9 %
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Abstract Many characteristic invariants including Lyapunov exponent, fractal 
dimension, and Kolmogorov entropy can be used to measure the chaotic degree 
of dynamics system. A statistical computation method to determine the optimal 
embedding dimension and time lag parameter in reconstruction of phase space via 
the method of delay coordinates status space reconstruction to calculate the cor-
relation function was introduced in this paper. Some scenarios for research on cha-
otic time series analysis have been also put forward.

Keywords  Correlation  integral  •  Time  series  •  Embedding  dimension  •  Time 
lag  •  Dynamics system

48.1  Introduction

Continuous dynamics system differential equation and discrete dynamics system 
difference equation can be effectively used to describe the deterministic systems. 
But, just often only the discrete experimental data sampled can be recorded to 
form a discrete time series. The data series evolved with time accordingly usually 
are derived from evolution of some component variable in the process of dynam-
ics system measurement. For the reason that strong correlation and coupling exist 
among all the individual components, all other unknown component series infor-
mation are already enriched in the componential time series sampled and recorded 
in experiment. Measures to process the times series is helpful to draw important 
useful information from dynamics system even then make it realizable to predict 
the future tendency and development of dynamics system.
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In the case of higher dimension and complicated dynamics system, to restore 
and to find the real features of strange attractor is sometimes incredibly difficult. 
The predicting accuracy will decline rapidly [1]. During the process of predict-
ing the future behavior of times series, a key procedure is to reconstruct the phase 
space with the help of delay coordinates. And the most vital one in the reconstruc-
tion of phase space is the reasonable selection of embedding dimension and time 
lag in embedding space.

48.2  Diagnostic and Analytical Methods of Chaotic 
Dynamic System

Whether a time series is chaotic or not and the degree of chaos existed in it can-
not be easily concluded before scientific analysis and critical computation. The 
dynamics system is chaotic when and just only under the condition that the orbit 
and form of attractor in the phase space reconstructed behaves between sta-
ble periodic motion and completely random movement. Only the one which is 
infinitely extended and folded and never intersect itself at the same time can be 
referred to as strange attractor.

There are some methods to diagnose the chaotic degree of dynamic system 
including numeric computation, geometric, and statistical methods. And in one 
of the statistical method, the mean value of some system variable is calculated 
and analyzed to judge or measure the chaotic movement. The fractal dimension, 
Lyapunov exponent, and entropy are the remarkable indexes of statistical charac-
teristics of dynamics system [2]. The characterization of dynamics system attrac-
tor can be dealt with from the perspectives of both the macro features and micro 
characteristics. In the former perspective, all the attractor or infinite orbit are aver-
aged normally and then they obtained characteristic variables are individually 
called Hausdorff dimension, Lyapunov exponent, and entropy. And, in the latter 
one, it means the numbers, the types and eigenvalues of unstable periodical orbits.

48.3  Reconstruction of Phase Space

48.3.1  Theoretical Foundation

Phase space is a very important and valid means used to analyze dynamic sys-
tems. And, at least two or more variable time series data are needed to form the 
phase space. But, just only one component variable times series data are usually 
detected. As we know, the evolutionary development of independent component 
variable with time was decided or controlled by the whole system movement; so, 
the time series formed by independent component variable must carry the whole 
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system’s rule of movement even the useful information is hidden in the compo-
nent sampled time series. According to the basic principles of nonlinear dynamic 
system, to calculate the first derivative and the second derivative and more higher-
order derivatives is a good choice to form the phase space. But, when the noise 
hidden in the signal data set, the error will be greater, which can make the credibil-
ity of phase space analysis have a greatly reduced quality.

A convenient and valid method was proposed and used to reconstruct the phase 
space from single variable time series [3]. Namely, the delay coordinates of some 
variable in the original system can be effectively utilized to reconstruct the phase 
space.

48.3.2  Statistical Computation

The original time series sampled is supposed and obtained as the following:

Suppose the time delay is represented by the symbol of Γ, namely the time 
interval of the resampled time series chosen from the original time series.

Other resampled time series are:

And, M is the numbers of phase point in the reconstructed phase space.

Here, m is the value of embedding dimension, and Γ is the time lag.
Then, the reconstructed phase space can be expressed like the following vector 

forms:

The correlation integral is illustrated like the following equation:

The function, namely |Yi −Yj| is used to calculate the distance between Yi and 
Yj.

The statistical index variable S is expressed as:

(48.1)X1, X2, X3, · · · , X N

(48.2)Yi = (xi , xi+Γ , xi+2Γ , . . . , xi+(m−1)Γ ), i = 1, 2, . . . , M

(48.3)M = N − (m − 1) Γ

(48.4)Y = [ Y1, Y2, Y3, . . . , YM ]T

(48.5)
C (m, N , r , t) = 2

[

∑

H
(

r − |Yi − Y j |
)

]

/ [M (M − 1)] , 1 ≤ i ≤ j ≤ M

(48.6)
H (x) = 1, when x ≥ 0

H (x) = 0, when x < 0

(48.7)S (m, N , r , t) = C (m, N , r , t) − Cm (1, N , r , t)
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And S (m, N, r, t) is used to represent and illustrate the correlative characteristics. 
The time lag Γ and embedding dimension m is determined by the statistical index 
variable S (m, N, r, t).

In order to investigate the nonlinear correlative features and eliminate the false 
time correlation, the original time series {xi} is divided into t different disjoint 
subtime series. And S (m, N, r, t) can be calculated by these disjoint sub series.

When t = 1, just only one time series existed:

When t = 2, it exists two different sub time series:
The first subone is:

And the second subone is:

The two subtime series are not intersected to each other. And their length is the 
same, namely equal to N/2.

Then, work out the mean value of their S (m, N, r, 2):

To take into the universality of forms of S (m, N, r, t) into consideration,

When t → ∞, the following equation can be obtained:

To measure the degree of S (m, r, t) changing with the independent variable t, 
a new difference function of ΔS (m, t) can be defined as the following and some 
selected r is represented by symbol of rj:

Normally, the range of N, m, r should be suitable and reasonable, when the  
following condition is met with the requirements:

(48.8){x (k1) , x (k2) , x (k3) , . . . , x (kN )}

(48.9)S (m, N , r , 1) = C (m, N , r , 1) − Cm (1, N , r , 1)

(48.10){x (k1) , x (k3) , x (k5) , . . . , x (kN−1)}

(48.11){x (k2) , x (k4) , x (k6) , . . . , x (kN )}

(48.12)S(m, N , r , 2) =

{

[C1(m, N/2, r , 2) − Cm
1

(1, N/2, r , 2)]

+[C2(m, N/2, r , 2) − Cm
2

(1, N/2, r , 2)]

}

/2

(48.13)
S (m, N , r , t) =

{

∑

[

Cs (m, N/t , r , t) − Cm
s (1, N/t , r , t)

]

}

/t , s = 1, 2, . . . , t

(48.14)S (m, r , t) =

{

∑

[

Cs (m, r , t) − Cm
s (1, r , t)

]

}

/t , s = 1, 2, . . . , t

(48.15)∆S (m, t) = max
{

S
(

m, r j , t
)}

− min
{

S
(

m, rj, t
)}

(48.16)σ/2 ≤ r ≤ 2σ
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Where, σ represents the mean square root of statistical variables. And the mean 
value of S (m, r, t) is symbolized by Š(t):

Here, ||m|| is the numbers of embedding dimension and ||j|| is the numbers of rj.

At the same time, to calculate the mean value of ΔS(m, t), the following can be 
obtained:

Then, the following statistical variable of Scor (t) can be given just like:

And the minimum value of Scor (t) is used as the optimal value of time windows 
Γw, we can write out the optimal time lag Γ:

Then, the optimal embedding dimension m takes the form of the following 
accordingly:

48.4  Scenarios for Research on Chaotic Time Series

Some concrete dynamic systems such as Logistic mapping, Lorenz system, are 
good examples to apply the computation method introduced in this chapter into 
the practical environment. Combining the thinking of delay coordinates status, 
space reconstruction and the method of reconstruction of phase space, to decide 
the optimal embedding dimension and time lag with the help of programming via 
computer. And then go forward, to compare with other computation methods of 
phase space reconstruction, then observe the difference among them. It will be 
believable that the advantages and even disadvantages can be found interesting. 
After the observation of known dynamic systems have been experimented and 
some ideal result meets with the computation method, other unknown sampled 
time series is then the good examples sampled from real world.

48.5  Summary

The statistical computation can be easily implemented by programs with the 
help of programing. It possesses some obvious advantages such as easily oper-
ated, small-scale computation amount, dependable for small data set, and strong 

(48.17)Š (t) =

[

∑ ∑

S
(

m, r j , t
)

]

/ (||m|| · || j ||)

(48.18)∆Š (t) =

[

∑

∆S (m, t)
]

/ ||m||

(48.19)Scor (t) = Š (t) + ∆Š (t)

(48.20)Γw = min {Scor (t)}

(48.21)m = (Γw/Γ) + 1
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antinoise ability. Although the method introduced in this chapter has no very pro-
found theoretical basis, it is at least one of the valid methods to calculate the opti-
mal embedding dimension and time lag helpfully used to reconstruct the phase 
space. And then, it makes it possible to predict the future behavior of dynamic 
system. During the social activities, it can be helpful for the prediction of chaotic 
economy tendency and even helpful for the subprocess of realizing and improving 

the accuracy of weather forecast.
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Abstract By the method of elasticity analysis, this chapter researches the financial 
input of S&T in the minority areas during 2000–2008. It shows that the scape of 
input is not stable but changes dramatically and a part of the index is negative. This 
shows that the local government has not realized the importance of S&T enough. 
But during this period, all the elasticity indexes are becoming more and more cen-
tralized. This shows the input mechanism is getting better. This chapter claims that 
it is necessary for the local administrators to realize the importance of S&T; to 
establish rules or laws for the S&T input, to widen the way of getting S&T fund, 
and to improve the efficiency of using the financial input of S&T.

Keywords  Ethnic  minority  areas  •  Elasticity  index  •  Financial  input  of 
S&T  •  Gross domestic product (GDP)

49.1  Introduction

In recent years, although the performance of economic construction in minority areas 
is outstanding, the whole situation is still lower than the public expect. Compared 
with majority areas, it shows a huge discrepancy in each index such as region GDP 
and per capita disposable income. For example, nine regions of main minority areas 
occupied 7 of last 10 positions again, on the ranking list of GDP of all parts of coun-
try at 2009. Furthermore, the monitoring index of comprehensive S&T advancement 
level in minority areas is amid 30–40 % over a long period of time, its well below the 
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same index of developed areas. This situation goes against the healthy development 
of regional economies obviously.

The financial input of S&T is the premise to undertake S&T activities, only 
by establishing a mechanism to ensure stable growth of government investment 
in S&T it can play an important role in economic development. In summary, this 
chapter takes time as a clue, with nine regions of ethnic minority areas as object, 
to research the scientificity and stability of S&T input, to help the ethnic minority 
areas establish a healthy and stable mechanism of S&T input, then make it served 
for S&T development and social progress in the minority areas.

49.2  Review on the Pertinent Literature

From the literature that author owned to see, researchers did lots of work on finan-
cial input of S&T at present time, the main aspects from the content followed:

The first one is the studies on noumenon of S&T input. Studies such as these 
focus on its importance, characteristics, and structure, etc. Figured that the financial 
input of S&T has a series of output effect, such as trigger effect and ripple effects; 
hence, it will affect the modifying on correlative S&T policy and the adjusting on 
solution configuration of S&T input by government and enterprises [1].

The second one is the studies on efficiency of S&T input. Studies such as these 
combine later output of S&T with former input of S&T for the purpose of height-
ening the ratios between two [2]. Found that the whole efficiency of S&T input 
in our country was on the low side, but the efficiency of S&T input in developed 
areas was higher from 2004 to 2006, by dividing our country into six regions then 
using (Data Envelopment Analysis) DEA. Lots of studies on allocative efficiency 
of S&T resource fall into this class too [3].

The third one is the studies on the economic benefits of S&T input. This class 
is a special case of studies on efficiency of S&T input, which focus on reviewing 
the relation between S&T and economic growth.

Zhu Chun-kui (2004) tested the Co-integration Relationship between economic 
growth and financial input of S&T from 1978 to 2000, the result showed that the 
financial input of S&T was strongly related to the economic growth, there was 
a long-term stable relationship between the two. Found that from 1987 to 2009, 
the contribution rate of S&T input in Guangdong Province to economic growth 
was 60.8 % though the analysis and causality test [4]. By conducting an empirical 
interprovincial panel-data analysis, it was found that the financial input of S&T 
in 31 provinces (cities) of our country benefited to economic growth. As the local 
financial input of S&T increases every 1 %, the local GDP increased 0.14 %.

Some researchers have different findings as well. Fan Bo-Nai (2004) took the 
data of S&T input and the economic growth as sample to study, and found that 
despite there is a clear unidirectional causality between them, but it is not a simple 
linear relation, the contribution of S&T input to economic growth is very limited, 
it is also influenced by the input structure and the level of resource allocation. The 
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research result by Shi Ping (2010) shows that, the government financial input of 
S&T and the internal expenditures of S&T activities certainly promoted the eco-
nomic growth, but by long-see, the contribution and effect to the economic growth 
of the former was much higher than the latter obviously. They long-term equilib-
rium analysis and the dynamic analysis of financial input of S&T and economic 
growth was done during 1978–2008; the result shows that the financial input of 
S&T promoted the economic growth on one hand and there also existed a time-lag 
effect and the phenomenon of diminishing marginal utility on the other hand [5].

In a word, this research found that current research has the following character-
istics though the literature review:

First, the relationship between the financial input of S&T and the economic 
growth has been substantiated in many times. Researchers are concerned about 
input of S&T from early times, with the development of knowledge economy in 
recent years; the correlative researches have been improved on both amount and 
dynamics of study. In the previous researches, whatever method the researchers 
took, the research conclusion affirmed that S&T input has played a key role in 
economic growth and the correlation between them.

Second, the input of S&T in the ethnic minority areas has not been a hot research 
topic yet; the developed areas have attracted more researchers’ attention. For 
instance, Dong Cui-ling (2010) calculated the economic contribution rate of S&T 
input with Guangdong province as research object; Han Dong-ling (2010) referenced 
the S&T input in Jiangsu, Zhejiang, and Shanghai, which are located in east China, 
to do comparative analysis of S&T input in Anhwei province, etc. Researchers do 
structural and efficiency analysis of S&T input in the ethnic minority areas occa-
sionally (Liu Jin-song, 2009). But generally speaking, the research quantity was not 
enough, and from the research content to see, researchers focused on the measure-
ment of result, few of them did the policy explanation of S&T input itself [6, 7].

At last, researchers seemed to pay much attention to the innovation of research 
methods currently. While the research models have become more and more compli-
cated, few people concern the outstanding realistic problems; the research conclusion 
was also lack of new ideas. Therefore, this chapter reviewed the system of S&T input 
in the ethnic minority areas which was clearly insufficient in recent times, by the 
simple method of elasticity analysis; strive for the melioration of current situation [8].

49.3  GDP Elasticity Analysis of the Financial Input of S&T 
in Ethnic Minority Areas

49.3.1  The Basic Method of Analysis and Thoughts of Analysis

Elasticity is a frequently-used concept in economics. Generally speaking, 
if only there exists a functional relationship between two variables, we can 
use elasticity to express the sensitivity of the dependent variable’s reaction 
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percentage to the independent variable. Specifically, it is such a number, 
which tell us, when an economic variable varied by 1 %, the percentage of the 
other one varied that caused by it. In economics, the general formula of elas-
ticity is:

Elasticity coefficient = Variation proportion of dependent variable/Variation 
proportion of independent variable

This formula expressed: when the independent variable varied, how Y the 
dependent variable will vary accordingly. According to the elasticity coefficient 
e > 1, e = 1 or e < 1, we called these full of elasticity, unitary elasticity, and lack 
of elasticity.

At the present time, elasticity analysis has already been used in various fields 
of quantitative analysis. For example, in the field of energy technology, electric 
elasticity coefficient and energy consumption elasticity coefficient have been 
international indexes that can be used to measure the matching degree between 
energy development and economy development in one country, which have 
become a hot research topic in recent years. They reflect the ratio of the increment 
speed of energy consumption to the increment speed of (gross domestic prod-
uct) GDP in a period of time, which could be used in adjusting the relationship 
between energy and economic growth from macro perspectives. In 1953, the Party 
Central Committee proposed the policy “the electric power industry is anteced-
ence”, the elutriation has become an important target of economy development; 
thus, the electric elasticity coefficient of our country >1 for a long time, just like 
many developing countries namely the energy production was in advance to the 
economic growth. But, with the development of science and technology, the fuel 
efficiency kept rising, the structure of national economy was also changing con-
stantly, therefore, the energy consumption elasticity coefficient has descended. 
In our country, with the construction of two-oriented society, the awareness of 
energy conservation and emission reduction constantly reinforced, and the energy 
consumption elasticity coefficient was downtrend. It is reported that the electric 
elasticity coefficient was 1.36 during the tenth 5 year plan, and it dropped to 0.9 
during the 11th 5 year plan.

This chapter reviewed the correlation between financial input of S&T and 
economy development in the minority areas, to see whether the minority areas 
have established a correspondingly secure mechanism of S&T input when the 
economic conditions are limited. Especially in recent years, on the conditions 
that economic environment is constantly improved, whether the S&T input in 
the minority areas was optimized. This chapter adopted the method of elasticity 
analysis, with nine regions of ethnic minority areas as research object, to calcu-
late the sensitivity of the S&T input to the speed of economic growth each year 
from 2000 to 2008. The reasons for abandoning linear-regression analysis are 
the following two points: first, research has found that it is not a simple linear 
relation between the S&T input and economic growth. Second, the regression 
analysis can estimate the relationship between the two in a long period of time 
only, but the elasticity analysis could shorten the period of analysis and depict 
the relationship in each year.
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49.3.2  The Analysis Result

According to the formula of elasticity coefficient and the purpose of this research, 
the elasticity formula of regional GDP of the financial input of S&T in ethnic 
minority areas is:

E = (ΔY/ΔX)*(X/Y) = annual variation proportion of the S&T input indica-
tor/annual variation proportion of the economic indicator.

Here into, the S&T input indicator was represented by local financial allocation 
for S&T, and the economic indicator was represented by local GDP. It is noteworthy 
that the reasons for using ‘local financial allocation for S&T to represent S&T input 
followed: On one hand, the research purpose of this article was investigating the S&T 
awareness of local government. On the other hand, although our country has establish 
ed the diversified frame of S&T input which include both government and enterprises, 
but limited by the scale and ability of enterprises, the S&T input of government will 
still play a key role in it in a long period of time, especially in the minority areas.

According to the measurement result above, we can make the line graph as 
Fig. 49.1:

The measurement result was on the Table 49.1

49.3.3  Unscrambling of the Analysis Result

It is easy to see from the statistical data shown in 2000–2008, the region’s eco-
nomic indicators of all ethnic groups have been in a good upward trend, and the 
GDP increased steadily. But at the same time, the situation of its financial input of 
S&T changes are more complicated. Combined with its flexibility and elasticity 
coefficient table line chart, we can see the following characteristics:

First, the elasticity coefficient was unstable, even showing a huge shock situation.

Fig. 49.1  The elasticity coefficient line graph of S&T input and GDP in the minority areas from 
2000 to 2008
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The stable elasticity coefficient indicates that the region has a more mature, 
‘living within our means’ the S&T input system. It shows that the region will 
adjust its financial input of S&T according to the change of economic condi-
tions timely. But seen from Graph 1, in the 8 years with data analysis, the elas-
ticity coefficient of each minority areas has significant jump, especially in Gansu 
and Guangxi, the volatility of its two is large. That is, when its GDP rose 1 %, its 
financial technology investment grew 26.24 %. But can this show that the local 
government attaches great importance to science and technology development and 
economic conditions in the premise is still lack of adequate S&T input to ensure 
it? Which, although in this year, its GDP rose by 1 %, its local financial technol-
ogy funding compared to last year was reduced nearly 10 %; Guangxi Zhuang 
Autonomous Region have taken place a similar change in its elasticity fell from 
24.24 at the same time in 2001–2002 to −4.71 in 2002–2004.

Second, the situation of negative elasticity coefficient appears frequently.
The elasticity coefficient is negative, meaning that GDP changes in direction 

and funding of local financial technology changes in the opposite direction. In this 
study of the 72 elastic coefficients, 14 coefficients are negative and the share is up to 
19.4 %. As the selected sample data in each region’s GDP each year are increased, 
therefore, the negative elasticity indicates that the region in the case of economic 
indicators to improve its science and technology investment appeared to reduce. The 
most typical is the previously mentioned Gansu Province, in the region when the 
GDP rose from 105.288 billion RMB to 112.537 billion RMB, the cost of technology 
reduced from 730 million to 240 million, and the elasticity is −9.72. Similar situation 
also occurred in the same period of Guangxi Zhuang Autonomous Region. In Tibet, 
Qinghai, Gansu, Guizhou, and Guangxi, there are two cases of economic growth 
with the phenomenon of technology spending cuts in the period of 8 years [9].

But at the same time, the results also showed that: In the 8 years of data analy-
sis, the elasticity of minority areas in general appears a trend “discrete first and 
then centralize”.

Elasticity coefficient in the minority areas in the line graph representing 
the nine ethnic regions to nine lines, both showed different levels of ‘first dis-
crete focus on’ trends. Meanwhile, the data also show that in 2004, the finan-
cial technology investment of the ethnic majority areas to GDP reflect changes 

Table 49.1  The elasticity coefficient chart of S&T input and GDP in the minority areas

Elasticity 
coefficient

Tibet Sinkiang Inner 
mongolia

Guangxi Ningxia Qinghai Yunnan Gansu Guizhou

E2000–2001 6.33 3.45 1.74 6.45 7.32 5.98 3.73 1.44 1.48
E2001–2002 −4.46 3.49 1.19 24.24 4.74 11.44 0.51 26.24 6.87
E2002–2003 5.52 −1.99 1.88 −4.71 −2.04 −2.23 2.33 −9.72 −1.43
E2003-2004 7.62 4.75 1.13 2.84 1.41 0 1.88 1.32 0.86
E2004–2005 −2.35 0.82 0.47 4.09 0.39 1.53 0.21 −0.54 0.7
E2005–2006 0.88 0.57 −0.07 −1.09 1.34 −0.47 −0.42 1.55 1.06
E2006–2007 1.02 2.11 1.43 0.79 2.6 1.81 1.97 1.05 2.94
E2007–2008 0.79 1.05 0.56 1.04 0 0.85 0.56 0.89 −0.17
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in sensitivity, that elasticity generally greater than 1, showing the elastic (up to 
26.24); but after 2004, the elasticity of all regions in general decline in concentra-
tions between 2007 and 2008 units of elastic in the vicinity.

The all above indicates, before 2004, the S&T input system in minority areas is 
relatively unstable, and be lack of procedural. But as time goes by, the S&T input 
system will get a certain degree of curing, and the kind of “freestyle” S&T input 
will be reduced effectively. To some extent, it shows that the mechanism of S&T 
input in the minority areas is progressing.

49.4  Suggestion on Perfecting the Financial Input of S&T 
System in Minority Areas

Science and technology are the key role in regional economic development and 
social progress. Since the new economic growth theory, which is led by Romer, 
undertaking the biochemistry inside the S&T progress, more and more countries 
and regions increase science and technology investment, hopefully to avoid the 
diminishing marginal returns rule of capital and realize the sustainable develop-
ment of economy. For instance, in 2008, although the international financial cri-
sis has serious costs for Indian economy, the public investment in S&T of India 
improves significantly. At the 95th annual science meeting, Prime Minister Singh 
said the government will improve the investment in science and technology, in 
the coming 5 years, they will improve the research and development input from 
1 to 2 %. In November of the same year, in order to slow down the influence of 
the international crisis to biotechnology, the India government releases “The Bio-
technology Industry Partners Plan” which costs 3.5 billion rupees. The plan will 
prevent the biotechnology research and development activities from affecting 
heavily because of the financial crisis.

In recent years, science and technology development in minority areas in China 
has made remarkable achievements, the output value of hi-tech industries, patent 
application, and so on various data are rising. But in the mean time, the Financial 
Input of S&T system in minority regions still needs to be perfected. Although the 
elasticity analysis in this research is much limiting, according to the result of the 
above analysis, we can conclude that there is not a promising Financial Input of S&T 
system in minority regions. Therefore, this study proposes the following suggestions:

49.4.1  Improving the Local Ethnic Government’s 
Consciousness of S&T

It is the basic premise of setting up a sound system of the Financial Input of S&T 
in minority region. Our ethnic minority regions are almost spread over remote areas, 
due to long-term influence of nature condition, culture factors, and the level of eco-
nomic and social developments in those areas is lagging significantly; therefore, the 
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understanding of technology is comparatively low, the manager may pay much more 
attention to education, medical treatment, and agricultural development and so on. 
These all will result in the unstable state of financial input of S&T; behind the seri-
ously vibrating elasticity, there will be the randomness problems of science and tech-
nology investment decision. Obviously, it is no good to ethnical technology’s rapid 
development. So we must enhance the technology consciousness of ethnical region.

There are many approaches to enhance the technology consciousness of the gov-
ernmental managers in minority areas. First, in cadre selection and retention stage, 
carefully choosing the candidate who own strong awareness of science and technol-
ogy and excellent cultural level; second, through education-training, especially as 
holding on-the-job-training, promoting the scientific literacy of the cadres. Finally, the 
government in minority areas may realize the importance of increasing the Financial 
Input of S&T and develop the technology characteristic of minority areas practically.

49.4.2  Setting up the Institutional Financial Input of S&T  
in Minority Areas

That is the security protection of cultivating stabilized the financial input of S&T 
system. From the above analysis, we can conclude that the Financial Input of S&T 
in minority areas has not accordingly been increased as well as the economic indi-
cators’ substantial growth, even not any regularly variation; on the contrary, it will 
be in large vibration. Which indicates that in sometimes the Financial Input of 
S&T in minority areas is not completely lack of financial support, but rather lacks 
institutional guarantee, eventually, the investment scale cannot get judicial protec-
tion, so the Financial Input of S&T loses stability.

Therefore, we advise that we should institutionalize the financial input of S&T 
through establishing the legal system, for instance, in the 12th Five Year Plan, the 
government in minority areas can set goals of relative quantity and elastic coef-
ficient to the Financial Input of S&T, and then take it down through (management 
by objectives) MBO, there will be accordingly indicators, which are regarded as 
the key indicators of the performance evaluation on local science and technology 
management departments, finally, there are laws to go by the financial input of 
S&T in minority areas, both the incentive system and the restraint mechanism.

49.4.3  Broadening the Channels of S&T Financing  
on Condition that Ensuring the Government’s 
Financial Input of S&T

It is the necessary support for local government’s input of S&T. Healthy and stable 
mechanism of S&T input is based on the whole society’s participation, especially 
in the case of the unsteady financial resources input of S&T, social forces seems 



36549 Research on the Financial Input

more important. Currently, insufficient funds are the crucial reason that is restrain-
ing science and technology development in minority areas; therefore, broadening 
the channels of S&T financing can alleviate the bottleneck pressure, providing the 
necessary supplement for the financial resources input of S&T. For example, we 
can practice the form of “investment grants”, “tax preference”, and so on, encour-
aging enterprises’ science and technology input and ensuring the quantity of the 
financial resources input of S&T; strengthening the cooperation of science and 
technology between the regions, so we can fix the nature resource, characteristic 
resources in minority areas, and the technical resources and financial resources in 
majority areas together to achieve the goal of increasing the financial input of S&T 
together, guiding the investment areas of civilian capital, setting up multiple chan-
nels and multilevel system of the financial input of S&T.

49.4.4  Improving the Level of Scientific and Technological 
Management and Optimizing the Allocation  
of Resources

Currently, although the fiscal solvency in minority areas is limited, many social 
undertakings need to be developed. So on the premise of limited resources, we 
must improve the level of scientific and technological management so that we can 
adopt the financial input of S&T to the most appropriate field, earning the maxi-
mization of the social and economy benefits. Meanwhile, the local government in 
minority areas may improve the level of scientific and technological management 
through personnel selection and training and so on by setting up the cooperative 
mechanism between the government and university, government and government 
through various training and practice, achieving the goal of improving the cadres’ 
allocation level of resources of S&T. Finally, all these will promote the progress of 
S&T and social development in minority areas.
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Abstract In this paper, we introduced the relevant theories of Radial Basis 
Functions and the Generalized Hermit Interpolation. And on that basis, we will 
construct the symmetric form of collocation methods using radial basis functions, 
and it will be applied to two-dimensional groundwater flow problems. It is a real 
mesh less method to solve differential equations, which does not need to divide the 
meshes and avoids the complex mesh generation process when it solves numerical 
discretization. When we adopt important radial basis function with symmetric collo-
cation methods to solve groundwater problems, the simulation results are much bet-
ter satisfied with easier operation, higher computational accuracy, and fewer errors.

Keywords  Symmetric  •  Radial  basis  function  •  Collocation  method  •  Two-
dimensional groundwater flow steady

50.1  Introduction

50.1.1  The Radial Basis Functions

Definition 50.1 A function Φ : R
s

→ R is called radial provided there exists a 
univariate function ϕ : [0, +∞] → R such that 
Φ (x) = ϕ (r) , where r = �x�, and �·� is some norm on Rs—usually the Euclidean 
norm [1].
We usually use the RBF such as

1. Gaussian RBF: ϕ (r) = e−(εr)2

2. Inverse multiquadric (IMQ) RBF: ϕ (r) =
1√

1+(εr)2

3. Multiquadric (MQ) RBF [2]: ϕ (r) =

√

1 + (εr)2
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We now use a radial basis function expansion to solve the scattered data interpolation 
problem in Rs by assuming 

Pf (x) =

N
∑

k=1

ckϕ (�x − xk�2) , x ∈ R
s.

The coefficients ck are found by enforcing the interpolation conditions, and thus 
solving the linear system
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50.1.2  The Generalized Hermit Interpolation Problem

We now consider data {xi , λi f } , i = 1, . . . , N , xi ∈ R
s
, where Λ = {λ1, . . . , λN } 

is a linearly independent set of continuous linear functional and is some data 
function. For example, λi could denote point xi and thus yield a Lagrange inter-
polation condition, or it could denote evaluation of some derivative at the point 
xi. However, we allow the set Λ to contain more general functional such as, e.g., 
local integrals. This kind of problem was recently studied in Beaton and Langton 
[3].

We try to find an interplant of the form [4]

With appropriate (radial) basis functions so that Pf  satisfies the generalized 
interpolation conditions

To keep the discussion that follows as transparent as possible we now intro-
duce the notation ξ1, . . . , ξN for the centers of the radial basis functions. They will 
usually be selected to coincide with the data sites χ = {x1, . . . xN }. However, the 
following is clearer if we formally distinguish between centers ξi and data sites xi.  
It is natural to let

With the same functional λ j that generated the data and ϕ one of the usual 
radial basic functions. However, the notation λξ indicates that the functional λ 

Pf (x) =

N
∑

j=1

c jψ j (�x�) , x ∈ R
s

λi P f = λi f , i = 1, . . . , N

ψ j (�x�) = λ
ξ

jϕ (�x − ξ�)
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now acts on ϕ viewed as a function of its second argument ξ. We will not add 
any superscript if λ acts on a single variable function or on the kernel ϕ as a 
function of its first variable. Therefore, we assume the generalized Hermit inter-
plant to be of the form 

Pf (x) =

N
∑

j=1

c jλ
ξ

jϕ (�x − ξ�) , x ∈ R
s and require it to satisfy 

 λi P f = λi f , i = 1, . . . , N

Then, we can linear system Ac = fλ which arises in this case has matrix entries 
Ai j = λiλ

ξ

jϕ, i , j = 1, . . . , N , and right-hand side fλ = [λ1 f , . . . , λN f ]
T.

50.2  Basic Principles

Considering the problem of Two-dimensional groundwater flow steady, i.e. the 
points in the aquifer head values do not change against the time, the equation is as 
follows [5]

In the equation, K = K (x , y) is the groundwater permeability coefficient, 
f (x , y) is the source and sink terms, L and L2 are the differential operator used in 
the differential equation, and Ω is the research area.

In order to be able to apply the results from generalized Hermit interpolation 
that will ensure the nonsingularity of collocation matrix, we propose the follow-
ing symmetric radial basis function collocation method is applied to the problem 
of flow steady of groundwater; we can construct the following expansion for the 
function of the head value

(50.1)L H = −∇ (K∇H) = f , (x , y) ∈ Ω

(50.2)L
2
H =

∂ H

∂n

∣

∣

Γ2
= q

(50.3)H
∣

∣

Γ1
= Hb

L H = −∇ (K∇ H) = −

[

∂

∂x

(

K
∂ H

∂x

)

+
∂

∂y

(

K
∂ H

∂y

)]

(50.4)

Ĥ (x) =

N0
∑

j=1

c j Lξ ϕ (�x − ξ�) |ξ=ξ j
+

N0+N1
∑

j=N0+1

c j L
ξ
2
ϕ (�x − ξ�) |ξ=ξ j

+

N0+N1+N2
∑

j=N0+N1+1

c jϕ
(
∥

∥x − ξ j

∥

∥

)
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As it were N = N0 + N1 + N2. As per Eqs. (50.1), (50.2), (50.3) we can get 
the discrete linear equations Ac = F. i.e.,

In the above 

 i = 1, . . . , N0, j = N0 + 1, . . . , N0 + N1, k = N0 + N1, . . . , N0 + N1 + N2

If we apply the abovementioned differential to the selected radial basis func-
tion, to solve the undetermined coefficients c j and apply the results back to the 
formula Eq. (50.4), we can find the approximate solution [6–9].
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Â
L

ξ
2

)

i j
= L

ξ
2
ϕ (�xi − ξ�)

∣

∣

∣ξ=ξ j
, xi ∈ B, ξ j ∈ I
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50.3  The Application of Two-Dimensional Groundwater 
Flow Problems

50.3.1  The Two-Dimensional Steady Flow Problem  
with Continuous Changing Factors

We assume the study area Ω as the square area, and inside the area it meets [10]

In the above, K (x , y) = x2.
The Exact solution is

When the first boundary condition is satisfied on the boundary of the square 
area of Ω, we can calculate the specific value by Eq. (50.6).

If the corresponding interval of x , y of the research area Ω is [5, 20], the head 
value of any point in the research area Ω can be calculated based on the formula 
of Eq. (50.6), and the result as per Fig. 50.1. We apply the aforementioned Radial 
Basis Function of IMQ, and the Symmetric collocation method in 1.3.1 to solve 
the approximation of the head value, and the calculated results shown as Fig. 50.2. 
We further compare the absolute error of the analytical solution and the approxi-
mate solution of head value as Fig. 50.3.

Conclusion: from Figs. 50.1 and 50.2, it can be found that almost no signifi-
cant differences exist between the exact solution and approximate solution, and 
the graphics are very similar, and almost coincide. The Fig. 50.3 shows very small 
absolute error exists between exact solution and approximate solution. Therefore, 

(50.5)
∂

∂x

(

K
∂ H

∂x

)

+
∂

∂y

(

K
∂ H

∂y

)

= 0

(50.6)H = x2
− 3y2

Fig. 50.1  Exact solution
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through the specific practice, it can be found that the accuracy of symmetric  
collocation method for the numerical simulation of two-dimensional steady flow is 
much higher and can be much better simulate the actual problems.
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Abstract An approach for the intersection of triangulated surfaces based on  
background grid is proposed. Our algorithm uses the bounding box of the triangu-
lated surfaces to filter out the triangles that do not possibly have any intersection; 
then, a background grid is introduced to determine pairs of the triangles which are 
possible to intersect. Finally, our approach calculates out the intersection line seg-
ment between triangles. Experiments showed that the proposed approach can 
quickly and efficiently calculate the intersection line between triangulated surfaces.

Keywords  Triangulated  surface  •  Intersection  •  Bounding  box  •  Background 
grid

51.1  Introduction

Computation of the intersection line between surfaces is an important task in com-
puter-aided design. Many industrial applications such as solid modeling of assem-
bly operation, robot path planning, generation of tool paths for NC machining, 
and generation of manufacturing data for composites, need to calculate surfaces 
intersection line. Generally, there are two ways to represent a surface in computer. 
One is using B-splices patches, Coon’s patches, or nubs patches to represent sur-
faces. The other is adopting discrete data structures such as tessellate facets or 
triangular facets to represent surfaces. Utilizing triangular facets to represent sur-
faces have many strong points in engineering applications such as simple math-
ematical description, versatility, and flexibility; so the computation of triangulated 
surfaces’ intersection lines is a hot research issue in computer graphics.

The naive way of computing intersection line between two triangular surfaces 
consists of calculating intersection segment between each triangle in one surface and 
each triangle on the other surface, then connecting each intersection segment end by 
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end. However, there are a lot of triangles that do not have intersection segments, it 
will greatly reduce the speed of computing intersection line if we calculate for each 
couple of triangles including some that has no intersection segment. Currently, the 
algorithms of calculating triangulated surfaces’ intersection line mainly include:  
(1) intersection between implicit surfaces based on Oct-tree [1], these algorithms are 
accurate and reliable, but they depend on the selection of Oct-tree root cell; (2) inter-
section between triangular meshes based on axis-aligned bounding box or bounding 
ball [2, 3], these methods are easy to implement and do intersection test, but the com-
pactness is poor and the speed is slow; and (3) intersection between triangulated sur-
face based on oriented bounding box tree [4], these methods have good compactness 
and fast speed, but they are complex to implement and do intersection test.

A new method of computing intersection line between triangulated surfaces is 
proposed in this chapter. We first adopt bounding box of triangulated surface to 
filter out some triangular patches, which have no intersection segments; then, a 
background grid is introduced to determine pairs of triangles which is possible to 
intersect. This method improves the speed of computing intersection line between 
triangulated surfaces greatly; experiments showed that the proposed approach can 
quickly and efficiently calculate the intersection line.

51.2  Related Concept

51.2.1  Triangulated Surface and its Data Structure

For each triangular patch on the triangulated surface, it generally has three adja-
cent triangular patches. If two triangular patches have a common edge, then they 
are neighbors to each other. As Fig. 51.1 shows, the edge V2V3 is a common edge 
between T3 and T7, so the triangular patch T3 is a neighbor of triangular patch T7 
about edge V2V3. In Fig. 51.1, edge V1V9 is an edge of T1, but T1 has no neigh-
bor about V1V9, so V1V9 is the boundary edge of the triangulated surface. We also 
record each triangular patch’s neighbor about vertex. For example, triangular patch 
T7 is the neighbor of triangular patch T3 about V10.

Fig. 51.1  Triangulated 
surface
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We adopt a simple data structure [5] to record the topological information of 
triangular patches. The data structure is shown as follows:

Triangular patch List

{TK; // the kith triangular patch on the triangular patch list;
V1

k; // the first vertex of TK;
V2

k; // the second vertex of TK;
V3

k; // the third vertex of TK;
R1

k; // the neighbor triangular patch of TK about vertex V1
k;

R2
k; // the neighbor triangular patch of TK about vertex V2

k;
R3

k; // the neighbor triangular patch of TK about vertex V3
k;}

51.2.2  Bounding Box

51.2.2.1  Bounding Box of Triangulated Surface

We calculate the bounding box C of a triangulated surface S with all vertices on 
S. We use 

[

Xmin, Xmax
]

,
[

Ymin, Ymax
]

, and [Zmin, Zmax] denote the bounding 
box of triangulated surface. Xmin, Ymin, and Zmin are the minimum coordinate 
values of all vertices on S, respectively; Xmax, Ymax, and Zmax are the maxi-
mum coordinate values of all vertices on S, respectively. As Fig. 51.2 shows, the 
triangulated surface is totally inside bounding box C.

51.2.2.2  Bounding Box of Triangular Patch

If the three vertices of the triangular patch T  is V1, V2, V3, the coordinate value is 
V1 = (a1, b1, c1), V2 = (a2, b2, c2), and V3 = (a3, b3, c3), then the bounding box 
of the triangular patch T  is 

[

xmin, xmax
]

,
[

ymin, ymax
]

, [zmin, zmax], in which

Fig. 51.2  Bounding box of 
triangulated surface
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51.2.3  Background Grid

The efficiency is low if we calculate intersection line between triangulated sur-
faces S1 and S2 by considering all the triangular patches on S1 and S2. As only a 
little part of triangular patches on S1 and S2 have intersection segment, it is neces-
sary to filter out some triangular patches which have no intersection segment. We 
introduce background grid, by which a lot of triangular patches are filtered out.

A more sophisticated spatial subdivision with cells of variable sizes may be 
necessary for triangular patches of great difference in size. Here, we only discuss 
the background grid with same size. Followed by the sequence of background 
grid cells, we record the triangular patches that intersect with the cells. If there is 
at least one triangular patch from each group of the triangular surfaces in a same 
background grid cell, then there maybe intersecting lines in this background grid 
cell. If all the triangular patches from one triangular surface are not in the back-
ground grid cell, there will be no intersection segment. Hence, this condition will 
be used to check possible intersection as the first step.

51.3  Intersection of Triangulated Surfaces

51.3.1  Filtering Triangular Patches

Two triangular surfaces are denoted by S1 and S2, and the bounding box of the 
triangular surface S1 and S2 are denoted as C1 and C2. If C1 and C2 are disjoint, 
then S1 and S2 cannot intersect; if C1 and C2 intersect, then the triangular patches 
of S1 and S2 which is within C1 and C2 intersection public area may intersect (As 
Fig. 51.3 shows), any outside the public areas of C1 and C2 is impossible inter-
sect. Thus, we can filter out some triangular patches that impossible intersect by 
bounding box [6].

The steps of filtering out some triangular patches by bounding box are as 
follows:

To compute out the bounding box of triangular surface S1 and recorded as C1; 
the bounding box of surface S2 recorded as C2; and to calculate the common part 
of C1 and C2, recorded as C.

(51.1)xmin = min(a1, a2, a3), xmax = max(a1, a2, a3)

(51.2)ymin = min(b1, b2, b3), ymax = max(b1, b2, b3)

(51.3)zmin = min(c1, c2, c3), zmax = max(c1, c2, c3)
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For each triangular patch on S1, determine if it is in C. If the triangular patch is 
in C; record it in possible intersecting queue Q1.

For each triangular patch on S2, determine if it is in C. If the triangular patch is 
in C; record it in possible intersecting queue Q2.

51.3.2  Pick out All Possible Intersecting Triangle Pairs

On the public area C, we define a background grid. The size of background grid cell 
is given as: dx = lx

/

Nx , dy = ly

/

Ny , and dz = lz

/

Nz , where lx , ly , lz is the length, 
width, and height of public area C. The quantity of background grid cells in C is 
N = Nx × Ny × Nz. Here, the edge length of background grid cell is 1.2 times the 
average edge length of all triangular patches on S1 and S2 [7]. The steps of picking 
out all possible intersecting pairs of triangular patches by background grid cell are as 
follow:

Define a background grid on public area C of C1 and C2. Each background grid 
cell is recorded as Ci

For each triangular patch on possible intersecting triangular patch queue Q1. 
Determine whether triangular patch Tk(Tk ∈ Q1) and background grid cell Ci 
intersect; In background grid cell Ci record the triangular patch TK if it intersects 
with Ci; End.

For each triangular patch on possible intersecting triangular patch queue Q2; 
determine whether triangular patch Fj (Fj ∈ Q2) and background grid cell Ci 
intersect; in background grid cell Ci, record the triangular patch Fj if it intersects 
with Ci; End.

For each background grid cell Ci (  from 1 to N); Exam each background 
grid cell Ci in turn, cell will be ignored if either T K from S1 or Fj from S2 is 
missing; End.

Fig. 51.3  The common area 
of bounding boxes
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51.3.3  Calculating Intersection Line Segment

For each retained background grid cell Ci in which there have been possible 
intersecting pairs of triangular patches, the intersection segment for each pair of 
triangular patches is calculated. We use the following method [5]: assume that cal-
culating intersection line segment between triangular patch DEG and triangular 
patch ABC, there are four cases of triangular patches’ location [8].

In order to get the crossing point between triangular patch DEG and ABC, we 
must consider if the edge DE, EG, and GD have crossing points with triangular 
patch DEG. As Fig. 51.4a shows, edge DE will have a crossing point with triangu-
lar patch ABC if it meets the following two conditions:

Point E and point D are located in the opposite side of the plan, where the 
triangular patch ABC is in.

Crossing point P is inside the triangular patch ABC.
We adopt formula (51.4) to determine whether condition 1 is satisfied.

In which, 
−→
N  is the normal vector of triangular patch ABC, and it can get by 

formula (51.5);

(51.4)(AD ·
−→
N )(AE ·

−→
N ) ≤ 0

(51.5)
−→
N = AB × AC

Fig. 51.4  The illustration for the position of two triangles
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If the above condition 1 is satisfied, we calculate crossing point P by formula 
(51.6)

In formula (51.6), t = d
/

(d − e), in which d = AD ·
−→
N , e = AE ·

−→
N . Finally, 

if formula (51.7), (51.8), and (51.9) are satisfied, then P is inside the triangular 
patch ABC.

Similarly, the second crossing point of triangular patch ABC and DEG can 
be obtained by considering if the edge AB, BC, and CA have crossing point with 
triangular patch DEG [9]. The second crossing point is denoted by Q, and then 
the line segment PQ is the intersection line segment of triangular patch ABC and 
DEG.

In this way, we can obtain all intersection line segments of triangular patch 
pairs. By connecting this intersection line segments end to end, the intersection 
line between the two triangular surfaces is obtained. The intersection line may be 
closed; it also can be open.

51.4  Experimental Result

Based on the above ideas, the algorithm has been implemented in Visual 
C++ 2003 platform. Figure 51.5a shows two triangular surfaces, on each of 
which include 200 triangular patches; Fig. 51.5b shows one spherical surface 
which includes 800 triangular patches and one plane which includes 200 triangular 
patches. Experiments show that the proposed algorithm can quickly and efficiently 
calculate out the intersection line between triangular surfaces.

(51.6)P = t E + (1 − t)D

(51.7)(AB × AP) ·
−→
N ≥ 0

(51.8)(BC × B P) ·
−→
N ≥ 0

(51.9)(C A × C P) ·
−→
N ≥ 0

Fig. 51.5  Intersection results of two triangular surfaces
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51.5  Conclusions

In the basic way to compute the intersection line between two triangular  
surfaces, the efficiency is relatively low. In order to improve the speed of  
computing intersection line between triangular surfaces, we proposed an approach 
for the intersection of triangular surfaces based on background grid in this chapter. 
Experiments show that the proposed approach can quickly and efficiently calculate 
the intersection line between triangular surfaces. Especially, when two triangular  
surfaces only have a small part in their common area, our approach has significant 
advantages.
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Abstract Data on hospitalization expense for coronary heart disease from 2009 
to 2010 in one tertiary hospital were taken as examples, so as to construct fit-
ting models for hospitalization expense based on BP neural network. Sensitivity 
analysis of influence factors was executed to evaluate the effect degrees of influ-
ence factors on hospitalization expense. The purposes of this study was to evalu-
ate application value of BP neural network used in hospitalization expense study, 
explore and analyze the evaluation method fitting for the construction and char-
acter of hospitalization expense, and use medical costs rationally and control 
irrational increase of hospitalization expense. The results showed that the main 
influence factors of hospitalization expense were hospitalization days, treatment 
outcome, times of rescuing, and age, the comprehensive influences of which were 
0.83101, 0.76113, 0.73227, and 0.44537, respectively.

Keywords  Hospitalization expense  •  BP Neural network  •  Influence factors  •  Sensitivity 
analysis

52.1  Introduction

Artificial neural network is a type of mathematical models which simulates bio-
logical neural network and is connected by massive simple neurons. Artificial 
neural network is a complicated network system that can in parallel process and 
nonlinear transfer information [1]. The application of artificial neural network has 
infiltrated into medical area recently. As one of the fullest developed and most 
used network models, BP neural network, which was most fully developed and 
widest applicator, was named after its special algorithm which used error back 
propagation algorithm according to the adjusted regulations of network weight [2].
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Nowadays, study of hospitalization expense has become the hot spot issue of our 
society [3]. As the distribution of data on hospitalization expense always displayed is 
skewed and can be affected by many complicated factors which are related to each 
other, there exists some limits for traditional statistical methods to study hospitaliza-
tion expense. As BP neural network has no requirements for type or distribution of 
the material, has the ability of fault tolerance, and is able to define the complex map-
ping relation between input variables and output variables, BP neural network has 
supported a brand new method for processing data with complicated relationships [4].

Our study took coronary heart disease for instance, constructed the BP neural 
network for hospitalization expense of hospitalized cases to figure out the main 
influence factors of hospitalization expense, in order to explore and analyze the 
evaluation method fitting for the construction and character of hospitalization 
expense, and could support basis for taking target-oriented measures to use the 
medical resource rationally and control the growth of hospitalization expense.

52.2  Basic Theory of BP Neural Network

52.2.1  Basic Thought of BP Neural Network

BP neural network, which was first proposed by a research group led by Rumelhart 
and McClelland in 1986 [5], is a kind of multilayer forward propagation networks 
and one of the most used neural networks currently. The classical network topol-
ogy structure of BP neural network is composed by input layer, hidden layer, and 
output layer. It has been theoretically proved that function approximation of any 
accuracy from N dimensional to M dimensional can be implemented by a BP neu-
ral network with one hidden layer for any continuous function on a closed interval. 
Compared with traditional statistical methods, advantages of BP neural network 
are as followed: has no requirements for type or distribution of the material, is able 
to define the complex mapping relation between input variables and output vari-
ables by self-study and self-organization, and has much better ability to deal with 
nonlinear problems than traditional statistical methods.

52.2.2  Algorithm and Principle of BP Neural Network

BP neural network is based on gradient descent algorithm; the training of the 
whole network is composed by forward propagation and back propagation. 
According to forward process, sample signals are put into input layer, output from 
output layer after processing by weight, threshold, and transfer functions of neu-
ron. If the error between output value and expected value is over expected error, 
the error back propagation stage is initiated to modify, error signals are sent back 
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through the former connecting passage, error signals are minimized by modifying 
weights of neuron of each layer. The process to constantly revise weights is the 
process of network training. The loop ends until the output error has been reduced 
to allowable value or has reached the fixed training number.

52.2.3  Basic Steps of BP Modeling

Simply speaking, there are three steps to construct BP neural network: (1) net-
work initialization; (2) training; and (3). simulation. Network initialization is to 
select and fix some network parameters, such as number of network layers, num-
ber of neurons in each layer, transmission function of each layer, speed of training, 
weights, threshold, and algorithm of training. Make sure to avoid over fitting dur-
ing training [6].

52.2.4  Select the Optimization Algorithm

As standard BP algorithm can easily be immerged in partial minimum and conver-
gence speed is too slow, the training time might be very long [7]. Many optimization 
algorithms have appeared nowadays, such as LM algorithm and Newton algorithm. 
The convergence speeds of these new algorithms were greatly improved [8].

52.2.5  Sensitivity Analysis

By changing some part of network input to observe the corresponding change of 
network output, the significance of this part for predicting output can be deter-
mined. The concrete methods are to change the recorded variables of samples in 
succession, then record the maximum and minimum output during the changing 
process, and calculate the percentage of the difference value of maximum and 
minimum output in maximum output, and the sensitivity is the mean of all the 
recorded percentages [9, 10].

52.3  Application

Matlab 7.1 developed by Math Works Company was used to construct BP neural 
network model in our study, and influence degrees of influence factors on hospi-
talization expense were evaluated by editing programs of sensitivity analysis based 
on Matlab.
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52.3.1  Data Sources

Data in our study come from front pages of medical record with coronary heart 
disease in one tertiary hospital in Tangshan city from 2009 to 2010, and number of 
total cases was 2,437.

52.3.2  Data Initialization

All of the data were recorded by computers; cases with missing values and illogi-
cal cases were rejected. The number of valid cases was 2,126, and proportion of 
valid cases in all cases was 87.26 %.

52.3.3  Database Division

Quasi-Newton Method (OSS algorithm) was used in our study. Sequence data-
base, by numbers of medical records, selected numbers 3, 8, 13, 18, … (in equal 
intervals) in succession as testing set, the others as training set. Make sure data-
base was divided into training set (80 %) and testing set (20 %). Training set was 
used to construct BP neural network model, and testing set was used to test net-
work and its generalization ability (Fig. 52.1).

Fig. 52.1  Quantized methods for influence factors
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52.3.4  Performance Results of Training Network with 
Different Numbers of Neurons in Hidden Layer

Networks with different numbers of neurons in hidden layer were randomly tested 
100 times in our study; the results were shown in (Fig. 52.2).

52.3.5  Results of Hospitalization Expense Modeling

A network model with both satisfactory generalization ability and fitting ability 
was selected after multiple training. The BP neural network model on hospitaliza-
tion expense and the influence factors of hospitalized patients with coronary heart 
disease were finally constructed (Fig. 52.3).

Fig. 52.2  Performance outcomes of different training networks

* SEE was for normalized data and RMSE was for reverse normalized data.

Fig. 52.3  Parameters of BP neural network on hospitalization expense
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52.3.6  Results of Sensitivity Analysis on Influence Factors 
of Hospitalization Expense

Sensitivities of influence factors were analyzed in our study, the results were as 
followed (Fig. 52.4).

As can be seen from Fig. 52.4, the factor with the largest influence degree was 
hospitalization days, which was followed by treatment outcomes, times of rescu-
ing, age, admission times and so on. Factors with less influence degree were mari-
tal status, payment pattern, and gender. The results were concordant with theories, 
actual situation, and the other literature reports.

52.4  Conclusion

The theories of artificial neural network have been gradually improved nowadays. 
As one of the most used models, the medical applications of BP neural network 
become more and more popular. BP neural network was based on developed com-
puter technology and has abandoned traditional statistic analysis methods which 
hypothesis should be put forward before verified. As no hypothesis was required 
for the study problems, the application prospect of BP neural network for explor-
ing etiology was outstanding, especially when the relationships of variables are 
unknown. The application has shown that the applicability and prospects of BP 
neural network for hospitalization expense and influence factors were satisfactory.
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Abstract Rough set theory was used to analyze the stability level and risk grade 
of 30 site tests of cement-soil pile in Chaozhou Water Supply Control Project. And 
the confidence level and risk of cement-soil pile composite foundation was evalu-
ated to determine the stability of whole Chaozhou Water Supply Control Project. 
With the refined deduce of rough set analysis theory, the results according to five 
steps are shown in this paper. The results indicate that the contrast test between 
rough set analysis results and the site test results are consistent. The contrast 
results prove that the risk assessment method of rough set theory is effective for 
analysis cement-soil pile composite foundation.

Keywords  Rough set theory  •  Cement-soil pile  •  Risk assessment  •  Reliability 
analysis

53.1  Introduction

At present, geotechnical engineering risk assessment theory in our country is still 
in the stage of development. Mature risk assessment system has not been formed. 
Only in nuclear power station, tunnel, oil drilling platform, large group of under-
ground cavern, metro tunnel, and other large civil engineering construction, risk 
assessment is widely used, while risk assessment of cement-soil pile composite 
foundation is almost a blank.

There are certain aspects of the research results on reliability analysis of 
cement-soil pile composite foundation. A lot of scholars did some relation cal-
culation of the reliability analysis and engineering test, and got some regularity 
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and beneficial conclusion. Since the 1950s, geotechnical engineering risk analysis 
research also has made some achievements. But the achievements are mainly in 
the establishment of the concept and qualitative research, and quantitative research 
often troubled in the calculation of reliability. Present findings are not much on 
how to further the combination of technology and economic indicators, and are 
lack of qualitative and quantitative adaptable risk analysis and evaluation methods.

No special risk assessment method is present for cement-soil pile composite 
foundation. Only the reliability of cement-soil pile composite foundation is being 
researched. So, it is still needed to build a complete risk analysis system and model.

53.2  Guangdong Chaozhou Water Supply Control  
Project Survey

General Situation Guangdong Chaozhou Water Supply Control Project is located in 
Chaozhou, Guangdong Province of China, which is close to Chaozhou city. The pro-
ject is used for rational allocation of water resource between town, industrial, and 
agriculture. And it is a pivotal project for water power, shipping, and water environ-
mental protection. Engineering level is 1 and the main buildings are grade I level.

Geology Situation Field geological survey data show that there are 70–100 m 
thick quaternary strata in the dam site, among thick soft plastic to plastic shape 
silt or mucky soil. On the dam axis, soft soil thickness of Dongxi is 11.3–18.9 m, 
and level elevation is −5.0 to 0.0 m; soft soil thickness of Xixi is 12.9–18.9 m, and 
level elevation is from −2.89 to 0.72 m.

Construction Deep mixing cement-soil pile was adopted to strengthen the 20 m 
thick silt. In the preliminary design, cement-mixed ratio of cement-soil pile compos-
ite foundation is 15 %, pile diameter is 500 mm, center to center spacing of piles is 
1.2 m, the pile length 18 m, and the layout pattern of pile is Mei flower arrangement. 
Bearing capacity of composite foundation is 130 kPa, bearing capacity of single pile 
is 120 kN, and unconfined compressive strength of pile is larger than 1,500 kPa.

53.3  Rough Set Theory

Rough set theory, which was proposed by Polish mathematician Z. Pawlak in 
1982, is a new mathematical tool to solve fuzzy and uncertainty problems [1, 2]. 
The main idea is to keep the unchangeable classification ability, reduce the knowl-
edge, and export the decision-making or classification rules.

The Index Data Acquisition Based on Rough Set Theory Based on the established 
evaluation index, and on the basis of composite foundation field tests of Chaozhou 
Water Supply Control Project in Guangdong province, integrating with the eight 
factors of failure criterion of cement-soil pile, basic data of evaluation index 
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are obtained. Part of data is acquired from test image, which would bring slight  
numerical difference. Part of index data is general value due to no special test for 
pile body (for example, deformation modulus of pile is average value 80 MPa due to 
no pile body test). On the other hand, there are tiny differences between some data 
and the real value. Because index data will be discrete during rough set data process-
ing, these data disadvantages on the overall risk assessment can be ignored.

Data Discretization Rough set theory cannot treat continuous attributes directly 
and effectively. Therefore, before carrying out the operation, all data must be dis-
cretely processed. Due to the general characteristics of composite foundation, differ-
ent data of the same evaluation index has no obviously difference. So in this article, 
adaptive discrete method is used to process the data. According to the three given 
breakpoint parameters, all data of each evaluation index of 30 groups of test data 
are divided into four discontinuous levels, and the attribute values are combined to 
reduce the number of attribute value and improve the fitness of knowledge.

Stability evaluation index of cement-soil pile composite foundation are divided 
into four levels, including grade 1–4, which separately mean poor stability, general 
stability, good stability, and excellent stability. Basic data of evaluation index used 
for cement-soil pile composite foundation is scattered, which constitute knowl-
edge representation system.

The Index Reduction and Weight Determination according to calculation and 
analysis, each index is necessary with no redundancy index [3]. It means that eight 
indexes reduction result is itself.

According to the calculation results, weights of eight evaluation indexes are dis-
played in Table 53.1 Obviously, the weight of eight indexes is not much different due 
to any very different geometry properties of cement-soil pile composite foundation.

Determination of Single Factor Membership Take single factor basic data about 
middle Sect. 53.1 of switch into the single factor membership functions [4] to 
middle Sect. 53.1 of switch, get the single factor risk evaluation sets V = {v1, v2, 
v3, v4} = {poor stability, general stability, good stability, and excellent stability} 
membership matrix is:

(53.1)R1 =















































0. 000 0. 000 0. 833 0. 617

0. 617 0. 617 0. 000 0. 000

0. 000 0. 000 0. 200 0. 800

0. 000 0. 667 0. 333 0. 000

0. 000 0. 000 0. 413 0. 587

0. 000 0. 500 0. 500 0. 000

0. 000 0. 000 0. 300 0. 700

0. 071 0. 929 0. 000 0. 000

Table 53.1  The weight of evaluation index

Index X E0
ϕ Pile 

spacing
Length Replacement 

rate
Cement 
content

Content 
of organic 
matter

Age

Weights σ 0.124 0.129 0.120 0.129 0.134 0.124 0.124 0.115



394 H. Wang et al.

According to this method, single factor membership matrix of each single pile 
(30 groups of single pile data) of cement-soil pile composite foundation can be 
calculated.

Comprehensive Feudatory Degree Evaluation of the corresponding weight vec-
tor of risk assessment factors of cement-soil pile overall stability is U:

Use M (·, ⊕)  type operation combines the weight vectors and fuzzy matrix R 
[5] and acquires comprehensive membership B. For the middle Sect. 53.1 of dam, 
its comprehensive membership B1 [6]:

According to bM = max
{

b j

}

1≤ j≤n
 and the maximum membership degree principle,  

 
maximum membership degree B1 equals to 0.3623, and the corresponding risk  
assessment rating is V2, which means stability level of the middle Sect. 53.1 of  
dam is general.

According to this method, comprehensive feudatory matrix of cement-soil pile 
composite foundation can be calculated.

53.4  Results and Analysis

53.4.1  Analysis of the Test Results

Through comprehensive evaluation results of 30 groups of test data, it is easy to 
find that 30 group areas of the pile body stability are in general stability and good 
stability level, and 90 % of the 30 groups of test data are in good stability level. It 
means that 30 groups of pile data are mainly in good stability level, without major 
risk. In addition, the group data of membership which is located in the risk level 
of good stability is 0.5, and some data is even more than 0.7. It means that 27 pile 
bodies have good stability. On the other hand, 3 pile bodies have still poor stability 
and data of membership is nearly 0.3, which shows that the stability of 30 groups 
of test pile body is good, but 30 % of pile bodies are in high risk (poor stabil-
ity). The poor stability piles mean risk potential [7], and the relevant departments 
should strengthen inspection and monitoring, find hidden danger in time, eliminate 
hidden dangers, and control accident.

Calculation and analysis on 30 groups of test data indicate that there are no 
poor stability piles and 90 % piles have good stability. According to site test of 
cement-soil pile composite foundation, some conclusions can be drawn as the 
follows:

(53.2)

ω = [δ1 · · · δ2 · · · δ3 · · · δ4 · · · δ5 · · · δ6 · · · δ7 · · · δ8]

= [0. 124 · · · 0. 129 · · · 0. 120 · · · 0. 129 · · · 0. 134 · · · 0. 124 · · · 0. 124 · · · 0. 115]

(53.3)B1 = [0. 0297 · · · 0. 3623 · · · 0. 3248 · · · 0. 2822]
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The ultimate bearing capacity of pile is larger than 260 kPa. The design load is 
130 kPa. The average subsidence under 260 kPa loads is about 5 mm.

Under different replacement ratio, the maximum settlement is not more than 
6.6 mm.

Ultimate bearing capacity of single pile obtained by plate loading test is larger 
than 430 kN.

Damage loadings of pile body obtained by unconfined compressive test are, 
respectively, 1650, 2250, and 2000 kPa.

Generally, cement in all test piles is even, setting state is good, and compressive 
strength is high.

The contrast above indicates the site test conclusions and fuzzy comprehensive 
evaluation are similar which means rough set theory is applicable for cement-soil 
pile composite foundation to evaluate comprehensive risk assessment. The rough 
set theory provides the real-time control analytical methods to understand the risk 
status.

53.4.2  Counter-Example Comparative Analysis

In order to further prove the validity of the rough set model, based on positive 
verification, counter-example comparative analysis is performed combining with 
the damage test data to verify the rough set model from reverse side.

At present, Chaozhou Water Supply Control Project is in normal operation, 
and there are no damage examples of cement-soil pile composite foundation. 
Therefore, based on site test of single pile plate loading test, counter-example 
comparative analysis is used. According to ultimate loads of pile 2, pile 21, and 
pile 22, the corresponding deformation modulus of Pile 2, Pile 21 and Pile 22 
are, respectively, 16.97, 21.892, and 23.703 MPa. Only the deformation modulus 
changes with load increasing during the single pile damage test, and other seven 
soil parameters are unchanged. So the basic data of counter-example contrast can 
be obtained (Table 53.2).

According to site test and analysis, only the deformation modulus changes with 
load increasing during the single pile damage test and other seven soil parame-
ters are unchanged. Although all eight indexes need to be considered to analyse 

Table 53.2  Basic data of opposite verifying test

Test point E0 (MPa) ϕ (◦) Pile spacing 
(m)

Pile length 
(m)

Replace-
ment rate 
(%)

Cement 
content (%)

Age (d)

Pile 2# 16.97 31 1.2 18 24.2 15 33
Pile 21# 21.892 31 1.2 18 24.2 15 34
Pile 22# 23.703 31 1.2 18 24.2 15 32
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the pile stability, the relative importance is different to rough set theory analysis  
mentioned above. So, eight indexes cannot be equally weight computing. Expert 
evaluation method is adopted to evaluate the weight of eight indexes under pile 
damage situation. Through five experts' independent evaluation, new weights of 
eight indexes are given. Considering the common influence of macroscopically 
comprehensive analysis of the index, other seven indexes are unchanged, so par-
tition area of risk level is the same as rough set analysis (Table 53.3). Therefore, 
when selecting fuzzy mathematics evaluation, the comprehensive membership of 
seven other indexes of Pile 2#, Pile 21#, and Pile 22# is unchanged. According 
to Table 53.2, under the maximum loads of three groups of test pile, three groups 
of comprehensive test pile membership degree matrix results are shown in 
Table 53.4:

According to the principle of maximum membership level, calculation results 
of site tests of Pile 2#, Pile 21#, and Pile 22# belong to first level, which is poor 
stability. The result is consistent with the site tests. The site tests show that when 
deformation modulus are, respectively 16.97, 21.892, and 23.703, Pile 2#, Pile 
21#, and Pile 22# are damaged.

It should be noted that treating only three groups of site test as counter- example 
analysis may be not very persuasive. But through this method, one counter- 
example can achieve the desired effect. If permitted, abundant counter-examples 
for verification are much better.

Through contrast model calculation results and site tests between positive and 
negative aspects, it is proved that model calculation results and site tests are highly 
consistent, which means the rough set model is applicable for Chaozhou Water 

Table 53.3  Stability evaluation index level of cement-soil pile composite foundation

Evaluation index Poor stability General stability Good stability Excellent stability

Deformation modulus 
(MPa)

<25 25–40 40–100 >100

ϕ (0º) <5 5–20 20–40 >40
Pile spacing (m) >6 3–6 1–3 <1
Pile length(m) >30 18–30 10–18 <10
Replacement rate (%) <5 5–10 10–20 >20
Cement content (%) <5 5–15 15–20 >20
Content of organic matter 

(%)
>15 5–15 1–5 <1

Age (d) <7 7–14 14–90 >90

Table 53.4  Matrix statistical table of comprehensive membership of damage test

Test point V1 V2 V3 V4 Max mem-
bership

Risk level

Pile 2# 0.661 0.339 0.000 0.000 0.661 V1
Pile 21# 0.562 0.438 0.000 0.000 0.562 V1
Pile 22# 0.526 0.474 0.000 0.000 0.526 V1
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Supply Control Project. It is mainly because that fuzzy mathematical evaluation 
method [8] is proper to solve uncertain problems and the running status of cement-
soil pile composite foundation is an unknown fuzzy situation. Simultaneously, a 
lot of problems or factors are difficult to be defined clearly. Hence, it is accurate 
to use fuzzy evaluation method conclusions in this paper, and fuzzy evaluation 
method can be used for the whole pivotal project.

On the other hand, traditionally, when most scholars use fuzzy mathematics 
to evaluate object, experts scoring method [9, 10] is usually used to determine 
weight, which may contain subjective personal thought. It may deny the objectiv-
ity of research object to a certain extent. Rough set theory used in this paper for 
determining weight is completely from the characteristics of data itself. Through 
the data analysis and integration, the interactions among different factors are deter-
mined. Interactions between different factors and relative importance of different 
factors are known. Rough set theory analyzes the research object in objective point 
of view which can reflect the actual situation of research objects. In this paper, risk 
assessment using rough set theory to determine the weight is accurate. It proved 
that evaluation method is correct and the method to determine the weights of eval-
uation is suitable as well.

53.5  Conclusions

This paper first introduces the risk assessment method and theory, and then uses 
site test data of whole water supply control project to calculate and analyze to 
acquire the stability level of 30 single pile and membership degree of each risk 
level. Through the contrast verification with site test, the theoretical calculation 
and site test results are consistent with each other, which prove that the method is 
suitable for cement-soil pile composite foundation.
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Abstract With the development of informatization, travel agency e-commerce 
has become an inevitable trend. Comparing with the traditional travel agency, the 
advantages of low cost and high efficiency are in line with the idea of low-carbon 
economy. This study starts from low-carbon economy development trend, com-
bines with the present situation of travel agency e-commerce development, and 
proposes the innovation and development strategy of travel agency e-commerce.

Keywords  Low-carbon  economy  •  Ravel  agency  •  Commerce  •  Development 
strategy

54.1  Introduction

With the constant growth of global population and economic scale, the energy 
application brings about series of environmental problems and hazards. Low-carbon 
economic model based on low energy consumption and low pollution, low emis-
sion is a major progress of human society following agriculture and industrial civi-
lizations [1, 2]. Travel agency e-commerce directly applies innovation technology 
and innovation mechanism of the new century through the low-carbon economy 
mode and low-carbon lifestyle, realizes the sustainable development of the society 
which is an important part of e-commerce industry, and also is a kind of trend of the  
tourism economic development.
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54.2  The Concept Generation of Low-Carbon Economy

Low-carbon economy refers to the guidance of the concept of sustainable develop-
ment, through technological innovation, system innovation, industrial transforma-
tion, new energy development, and other means [3], as far as possible to reduce 
the high carbon energy consumption of coal and oil, reduce greenhouse gas emis-
sions, and to achieve a win–win economic development form of economic and social 
development and ecological environment protection. Developing low-carbon econ-
omy reduced the impact of economic development to the earth’s ecological cycle, 
adjusted the economic structure and improved energy efficiency, and realized the 
dynamic balance between man and nature, economy society, and earth ecology [4].

54.3  Travel Agency-Commerce Development Status

Travel agency e-commerce refers to business system which takes the network as the 
main body, takes tourism information database, electrification commerce bank as the 
foundation, and uses the most advanced electronic means to operate travel agency and 
its distribution system. China’s tourism e-commerce website appeared in 1996 [5].  
At present, more than 5,000 websites have tourism information. More than 300 profes-
sional travel websites among them are divided into three categories: the regional web-
site, professional website, and the portals travel channel. But now, the development 
speed of travel agency e-commerce is not quickly enough, and exist many problems.

54.3.1  Travel Agency-Commerce Consciousnesses is Weak 
Concepts are Backward

China’s travel agency has experienced sustainable development for more than 
20 years, the start and development of travel agency website is only experienced less 
than 10 years, its constant development and adjustment are under the application of 
network technology in the tourism industry. The enterprises that realized the impor-
tance of the travel agency e-commerce development are not many; a lot of enter-
prises are still standing and waiting [6]. Comparing with the traditional travel agency 
business, the travel agency e-commerce development depends on the modern tech-
nology means, high quality employees, and relative large investment. A few travel 
agencies using of e-commerce go forefront. Due to the e-commerce macro environ-
ment is not mature and reluctant to emphasize the business planning and manage-
ment on the e-commerce, only few travel agencies are really aware of the concept 
change and the huge impact to tourism industry brought by e-commerce. Most of the 
travel agencies still simply take e-commerce as a tool coordinating with the current 
operation and reducing the management cost, few travel agencies are actively look-
ing for technical solutions, so as to change their position in the travel market.
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54.3.2  Shortage of Travel Agency e-Commerce Talent  
Lack of Development Potential

Travel agency e-commerce talent should have tourism professional knowledge and 
e-commerce practical experience; students with major in tourism are difficult to grasp 
the technology concept and operate e-commerce essentials, and students with major 
in e-commerce have technology but no tourism expertise. At present, tourism profes-
sionals put forward the requirements of product design, range of services, the website’s 
content and form from the characteristics of the tourism industry and the perspective 
of business strategy; after the completion of the website, the information is collected 
and analyzed. According to the requirements of the tourism professionals [7], the net-
work technical staff can design, build websites, provide technical support for the nor-
mal operation of the website, but also continue to tap the e-commerce functions, so 
the website can give full play to its advantages. The development of new technologies 
and the new world economy need travel agency professionals with the travel agency 
knowledge and network technology knowledge. In e-commerce, they should under-
stand the traditional travel agency business strategy, but they can also integrate the new 
technology application of the travel agency. However, at present China’s travel agen-
cies lack of compound talent that is familiar with network technology and proficient 
in the tourism business which results in the thought that tourism business and network 
technology cannot be a good combination. The majority of the professionals of travel 
websites are major in computer; few have comprehensive knowledge of the tourism 
industry, so it is far short of the needs of travel agencies e-commerce development.

54.3.3  Poor Travel Agency Website Operability Small  
Amount of Visitor

At present, travel agencies have not formed real networks, 50 % of domestic travel 
agencies still remain at small workshop stage. When searching for “certain travel 
agency in a city”, “certain travel agency” in Baidu, you can enter only few several 
travel agency websites, or you have to enter the public comment website to search 
website information of the travel agencies [8], but the travel agency home page is 
difficult to enter. Some travel agency websites ranking rearward in search engines, 
it has to spend long time to access; and some travel agency websites is difficult 
to find on the Internet. Through analysis of the travel agency websites, we find 
that many websites still remain at the traditional tourism business model; website 
content is not distinctive and attractive, and too simple, or even completely blank 
in some columns. In addition, their services are more simple, tourist routes, sce-
nic spot introduction, online booking, reservation, car rental, and other modules 
have almost become fixed content, and less involved in the design of tourist routes, 
self-service travel arrangements. Ticketing inquiries, visa processing, and other 
functions cannot be used in some travel agency website. Moreover, the website 
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information update is slow, some routes price are outdated, and no reference value. 
A number of factors cause less visitor access travel agency website, so the online 
trading is cold, and cannot attract tourists.

54.3.4  Network Reputation Cannot Guarantee Poor 
Transactions Safety

Because of the rapid popularity of Internet, travel agency e-commerce caused 
wide attention; it is considered as the most potential growth point of IT industry. 
However, when we deal trade in the opening network, one of the most important fac-
tor of e-commerce popularity is how to guarantee the safety of the data transmission. 
Network vitality and hacker make visitor difficult to feeling of tourism products and 
increase purchasing risk, network credit cannot assure. Despite that there is Internet 
booking and payment, but the online “promises” cannot cash; one of the character-
istics of tourism product is off-site consumption. Product quality, service level, and 
the spirit level to tourists will be evaluated after the completion of consumption, this 
make the social credit becoming a very outstanding problem in the travel agency 
e-commerce development. Most Internet users are used to obtain travel information 
from the Internet, then contract with travel agency, they wish to negotiate prices, and 
face-to-face contact. Relative simple website marketing, market positioning are not 
clear prospects; when asked why they do not want to buy online, the majority of 
people answer is that they are worried about the hacker attacks and lead to credit 
card information lost and tourism product quality is not guaranteed.

54.3.5  Relative Simple Website Marketing Market  
Positioning is not Clear

The trade requirement of travel agency to consumer (B to C): travel agency website 
marketing should include advertising, market research, product design and business 
promotion, online sales, online consulting, and customer relationship management. 
But most travel agency websites are very attention for information dissemination, 
travel agency and product brief introduction, the most important part is the com-
pany profile, tourist routes, and message. According to the survey, 37.52 % of the 
travel websites are only tourist information dissemination platforms, without online 
booking, only 61.84 % E-mail booking in travel website provide online booking 
services, and 7 % travel website can pay online. As for network research, new prod-
uct network development, online consulting, network and customer relationship 
management and marketing are not involved. On the other hand, travel agency web-
site lack of clear market segmentation, their target customers are business travel-
ers or self-service tourists, including all the domestic consumers and tourists. Their 
information and product are for “all ages”. Disregard of consumers at different 
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levels of market segmentation, it will fail to achieve seamless connection between 
travel agency websites supply and consumer personal demand.

54.4  Combination of Low-Carbon Economy and Travel 
Agency Ecommerce

While e-commerce applied to the travel agency industry is short, its development 
momentum is very strong. E-commerce has become a new mode of travel transac-
tions of the information age. Especially the development of low-carbon economy 
is becoming the trend of the world economic and social change circumstances, 
travel agency e-commerce with its reduction of cross-regional exchange of infor-
mation costs, improved the efficiency advantages of cross-regional information 
exchange which in line with the direction of low-carbon economic development. 
Tourism is the typical industry of cross-space operation, the operation of the 
tourism inter-space takes information cross-space as a precondition, and the con-
venience of the travel agency e-commerce brought by international tourism is an 
important choice for the development of low-carbon economy.

54.4.1  Reduce the Cost of Information Exchange

The cost of the information exchange is proportional to the distance, the travel 
industry associates with catering, lodging, travel, shopping, and entertainment, 
which needs constant communication with related enterprises around the world, 
and needs to travel around the world, wastes manpower and financial resources, 
but you can solve these problems through the Internet to reduce communication 
costs. Such as traditional telephone and fax could increase information transmis-
sion cost, but the average cost and marginal cost of multinational information 
exchange will be extremely low if you use the Internet. A website, no matter how 
many people visit, its production and maintenance costs are the same, so greater 
the distance, the greater cost savings.

54.4.2  Save the Tourism Market Transaction Costs

Travel agency e-commerce reduced intermediate segment, the producers and con-
sumers may deal directly, and the virtual market of the travel agency e-commerce 
has replaced the traditional market, brokers, agents, and wholesalers, retailers, 
saved the cost of market intermediaries. The travel agency e-commerce reduced the 
consumers’ information searching costs, so that the tourists can get more and more 
useful information from the tourist destinations and tourism enterprises and the 
tourists can have more choices and save their time.
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54.4.3  Improve the Efficiency of Information Exchange

Tourism enterprises of different countries transmit information and deal with  
tourism business directly through travel agency e-commerce Internet; it saved the 
cost and shortened the time, accelerated cash flow, and saved interest expense.

54.5  Travel Agent e-Commerce Innovation  
and Development Strategies in Low-Carbon Economy

54.5.1  Enhance the Awareness of Travel Agency e-Commerce 
Increase the Integration of the Intensity of Inter-Industry

Tourism enterprises changing their traditional marketing concepts and Internet high 
degree integration is a trend. The travel agency should in line with good tourist net-
work, widen business ideas. For example, currently Ctrip occupies more than 50 % 
of Chinese online travel market share. Ctrip supplies hotel reservations, air ticket 
booking, vacation reservation, business travel management, high-speed train ticket 
purchasing, travel information, and a full range of travel services to over 50 mil-
lion registered members. Service scale and the resource scale is the core advantage 
of Ctrip. Ctrip has established a set of modern service system, including: customer 
management system, room amount management system, call queuing system, order 
processing system, the E-Booking air ticket reservation system, and service qual-
ity monitoring system. Rely on these advanced services and management systems, 
Ctrip provide more convenient and efficient service to its members. Therefore 
travel agency e-commerce is not a subversive to traditional tourism, but the con-
vergence of network and travel. Travel agency is tourism brokers, they should be 
skilled to involve in a network business, carry out e-commerce, take network plat-
form as an office, engage in information processing, transmission, and transform 
the price difference profit into “virtual business” information profit.

54.5.2  Segment of the Tourism Market Development  
of Personalized Products

Different tourism market segments have different information inquiry and tour-
ism product distribution channels. Such as: frequent travelled self-service market 
is likely to use online service to arrange travel routes, and ultimately, they reserved 
travel products. Therefore, travel agency should as far as possible process market 
segment and choose the right target market, transform the reservation agency into 
tourism manager and consultant who can increase the value of tourism products. 
Transform the sales center into one-stop service travel agency who can provide 
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advice ad develop special services. Lvmamma.com was founded in 2008; it has 
become China’s leading new B2C travel e-commerce websites, and China’s largest 
self-service booking and information service platform. Lvmamma.com positions 
itself at self-tourist market, takes discounted ticket, free travel, special hotel as 
core service, they also supply bus free travel with the group, long-term travel, out-
bound travel, and provide one-stop service. Travel agency uses the website to pro-
vide various of tourism information to tourists, and necessary guidance services, 
according to the wishes of the tourist, the trip will meet individual needs, and save 
money and time for tourist, thus to win the heart of the tourists.

54.5.3  Pay Attention to the Travel Agency Website 
Management Update the Travel Agency Website 
Information Egmont of the Tourism Market 
Development of Personalized Products

The design of travel agency e-commerce website and home page should be illus-
trated lively and attractive. Tourist route, attraction picture, instruction, and 
price should be listed in detail, and pay attention to fashion culture, meet market 
demand, and avoid the product simple concoction. In addition, it should update 
website information and website designs in a timely manner, so that to attract tour-
ists and make the website more abundant. It also should increase website practical-
ity, increase services, such as tourist route design, self-service travel arrangements, 
and online virtual tourism. To some extent, taking above services can increase the 
attraction to tourists, and increase traffic to your website. Reasonable selection of 
high efficiency, free or fee-engine, registration of travel agency website keywords, 
website name, address, and website’s index, making the website ranking more for-
ward in search engine as far as possible, dissemination of the travel website.

54.5.4  Improve the Quality of the Travel Agency Staff 
Cultivate Compound Talents of the Travel Agency 
e-commerce

China’s tourism enterprises are toward development road of internationalization, 
standardization, market-oriented, and opening up, travel agency e-commerce talent 
is not only the computer network professional, but also they should have network 
technology, foreign languages, marketing, and tourism knowledge. Employees of 
tourism enterprise must learn e-commerce, master e-commerce operation method, 
and enhance ability of deal with tourism business and enterprise management by 
e-commerce. On the other hand, the travel agency should attach great importance 
to cultivate the younger generation, make them not only understand e-commerce 
technology, but also understand the tourism business knowledge.
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Abstract The main objective of this paper is to convert written English discourse 
into machine-generated comprehensive conversation. This paper is proposed to 
provide a complete speech synthesis for English text information. The main appli-
cation of the Text-To-Voice (TTV) system is to help people with comprehension 
through having the text read to them by computer software. The TTV system will 
help in retrieving data from sites that contain information in different language 
styles. The system has been successfully developed for English-literature dis-
course. A voice-based series connection was used, which reduced the con-chaining 
points and hence minimized error. The synthesis was tested on expert listeners to 
ascertain its quality.

Keywords  Speech synthesis  •  English-literature  •  Machine generated

55.1  Introduction

Speech information processing is the artificial production of human speech. 
A software system used for this purpose is called a speech synthesis, and can be 
implemented in software or hardware. A Text-To-Voice (TTV) system converts 
normal language text into speech; other systems render symbolic linguistic rep-
resentations like phonetic transcriptions into speech. Synthesized speech can be 
created by concatenating pieces of recorded speech that are stored in a database. 
Systems differ in the size of the stored speech units. The speech units can be  
phonemes, voices, etc. For specific usage domains, the storage of entire words or 
sentences allows for high-quality output.

The paper is proposed to specifically address the issues of building synthesis 
voices for the different text Information. The techniques employed for synthesizing 
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speech from text may be broadly classified into three categories: (1) Formant-
based, (2) Parameter-based and (3) Series connection-based. The three subcatego-
ries of Series connection-based are (1) Unit Selection Information processing, (2) 
Voice processing, and (3) Domain-Specific Information processing. We use unit 
selection information processing [1] in which, the prerecorded words are split into 
voices and stored with the corresponding voice names and maintained in a data-
base. Based on the input, the voice units are selected from the database and con-
nective to generate the speech.

To make the speech voice more natural Rhythm and Smoothing is applied at right 
places. Various techniques available for smoothing includes Spectral Smoothing, 
Best group, Waveform Interpolation, LP Techniques, and Pitch Synchronous Overlap  
Add (PSOLA) [2]. We use a technique based on Best group algorithm.

The most important qualities of a speech information processing system are natu-
ralness and Intelligibility. Naturalness describes how closely the output voices like 
human speech, while intelligibility is the ease with which the output is understood. 
The ideal speech synthesis is both natural and intelligible. Speech information pro-
cessing systems usually try to maximize both characteristics. The technologies for 
generating comprehensive conversation waveforms are listed below.

Serial information processing
Unit selection information processing
Voice information processing
Domain-specific information processing
Formant information processing
Segmental information processing
MM-based information processing
Sine wave information processing.

Each technology has its own strengths and weaknesses, and the intended uses 
of an information processing system will typically determine which approach is 
used. In Hudson Text-to-Speech Information processing System [3], Serial infor-
mation processing approach is used where natural speech is connective to give the 
resulting speech output. Formant-based speech synthesis employing half-voice 
series connection [4], involves identifying and extracting the formants from an 
actual speech signal (labeled to identify approximate half-voice areas) and then 
using this information to construct half-voice segments each represented by a set 
of filter parameters and a source signal waveform. In Markov Model (MM) based 
speech information processing system [5] the speech waveform is generated from 
MM themselves, and applies it to English speech information processing using the 
general speech information processing architecture of Festival Framework.

In TTV system [6], they use phoneme con-chaining technology with an attempt 
to cover all types of language styles under a single framework. This system can 
detect the languages and it dispatches the text to the corresponding phonetic syn-
thesis. Here, rhythm is not given much importance and also the quality of the 
speech can be improved to some extent. We have proposed a Speech synthesis to 
overcome the drawbacks of these systems to the extent possible.
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The paper is organized into three sections. In Sect. 55.2, we discuss the proposed 
system with the description of modules. In Sect. 55.3, the results are discussed.

55.2  Speech Synthesis TTV System

The TTV system comprises modules for Preprocessing, Encoding Conversion, 
Segmentation, Series connection, Rhythm, and Smoothing.

55.2.1  Preprocessing

The first stage of a TTV system is the pre-processing module, called tokenization. 
It converts the input text into a sequence of words and symbols to be processed by 
the rest of the system. It identifies and makes decisions on what to do with punctu-
ation marks and other non-alphabetic textual symbols (e.g. parentheses), identifies 

Fig. 55.1  Pre-processing
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and expands abbreviations, acronyms, and numbers to full-blown orthographic 
strings. Each input line is scanned and each recognized construct (word, number, 
symbol, etc.) is converted into an appropriate word or sequence of words as shown 
in Fig. 55.1.

Preprocessing includes:
The removal of single and double quotes from the start and end of the token;
Expansion of abbreviations, acronyms, and numbers;
In the case of English information input, if there is any English word, it is 

replaced by an equivalent word in the corresponding language style.

55.2.2  Encoding Conversion

Encoding is an industrial standard allowing software to consistently represent and 
manipulate text expressed in most of the world’s writing systems. In our work, 
we have used Encoding conversion to accept the input text in multiple fonts. The 
logic behind Encoding conversion is to identify the font in which the given text is 
encoded and applying Encoding to the given font.

Since the input may be in TAM, TAB, or TSCII, the encoding techniques for 
TAM, TAB, and TSCII are explored and for each and every character in the input, 
Encoding is applied to convert the given text into encoding. Similarly, the encod-
ing technique of phrase font is explored and Encoding en-coding is applied to the 
input. In case of speech synthesis input, the text to be given is already converted to 
encoding and saved as a text file containing inputs from all the English-literature 
text. If the input is going to be in a single language style like English-literature 
discourse then the Encoding conversion will be carried out internally.

55.2.3  Segmentation

Speech in English-literature discourse is based on basic voice units which are 
inherently voice units made from V, CV and kinds of combinations of C and V, 
where C is a consonant and V is a vowel. From perceptual results, it is observed 
that from different choices of speech units, the voice unit performs well.

55.2.4  Series Connection

In serial speech information processing, the segments of recorded speech are 
connective to produce the desired output [7]. Generally, this technique produces 
the most natural-voicing synthesized speech since the number of concatenat-
ing points is less. There are three main subtypes of serial speech information 
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processing, namely Unit selection information processing and Voice information 
processing. In our work, we use unit selection information processing in which, 
the prerecorded words are split into voices and are stored with the corresponding 
voice names and maintained in a database. In case of English dialect and Spoken 
English embedded in English-literature discourse, the voice units are named using 
English letters based on the pronunciation in the corresponding language style.

Based on the input, the voice units are selected from the database and con-
nective using MATLAB simulator integrated with java to create complete 
utterances.

55.2.5  Rhythm and Smoothing

55.2.5.1  Rhythm

Rhythm is the rhythm, stress, and intonation of speech. Rhythm may reflect the 
emotional state of a speaker; whether an utterance is a statement, a question, or a 
command; whether the speaker is being ironic or sarcastic; emphasis, contrast and 
focus; and other elements of language which may not be encoded by grammar. 
Hence, applying the concept of rhythm to the TTV system makes the information 
processing speech voices more like human speech. There are several techniques 
used for rhythm [8]. We make use of punctuation marks like ‘!’, ‘?’, ‘;’ to give 
stress. In this method, if the words in the input text are followed by any of these 
special symbols they are read with intonations. For this method working, the 
voices which are to be read with intonation are maintained as a separate database 
and these voice units are connective when intonation is to be given.

55.2.5.2  Smoothing

Smoothing is used to smooth the transition between segments in order to produce 
continuous output as that produced by human speech.

There are several techniques used for smoothing like Spectral Smoothing, Best 
group, Waveform Interpolation, LP Techniques and PSOLA. Among all these 
techniques best group algorithm is easy to implement at low cost.

It is common in serial information processing that the boundaries of speech 
segments are fixed, but the best group technique allows the boundaries to move 
to provide the best fit with adjacent segments. A measure of mismatch is tested at 
a number of possible segment boundaries until the closest match is found. While 
any form of measure may be used, for the sake of improving spectral quality, 
using a spectral discontinuity measure is appropriate. Measures considered include 
honey Mel-Frequency Phrase Coefficients (MFPC) and the Auditory-Neural Based 
Measure (ANBM). It is not necessary to implement best group to perform spectral 
smoothing, but it does provide some improvement at a small cost.
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We proposed a new technique for Smoothing based on Best group algorithm. 
We initially set the boundaries to search for the optimal concatenating point. If the 
given voice unit is the beginning of the word then the boundary is set from 5n/6th 
position to n where, n is the length of the voice unit. Otherwise the boundary is set 
from the beginning to n/3rd position. Then the Hamming windows are formed to 
process on the selected portions to find the concatenating point. The zero-crossing 
counts are found for all the hamming windows and the point in the area containing 
the minimum count is chosen as the optimal concatenating point. Finally the voices 
are connective at the chosen points to generate the smoothened speech output.

55.3  Results and Analysis

The results are analyzed using two parameters, namely MFPC and Mean Score 
(MS).

55.3.1  Mel-Frequency Phrase Coefficient 

MFPC are coefficients that collectively make up an Mel-Frequency spectrum 
(MFC). They are derived from a type of phrase representation of the audio clip. 
The difference between the frequency spectrum and the MFC is that in the MFC, 
the frequency bands are equally spaced on the honey scale, which approximates 
the human auditory system’s response more closely than the linearly spaced fre-
quency bands used in the normal frequency spectrum. This frequency warping 
can allow for better representation of voice, for example, in audio compression. In 
voice processing, the MFC is a representation of the short-term power spectrum of 
a voice, based on a linear cosine transform of a log power spectrum on a nonlinear 
honey scale of frequency.

MFPC are commonly derived as follows:
Take the Fourier transform of (a windowed excerpt of) a signal.
Map the powers of the spectrum obtained above onto the honey scale, using tri-

angular overlapping windows.
Take the logs of the powers at each of the honey frequencies.
Take the discrete cosine transform of the list of honey log powers, as if it were 

a signal.
The MFPC are the amplitudes of the resulting spectrum.
MFPC are commonly used as features in speech recognition systems, such as 

the systems which can automatically recognize numbers spoken into a telephone.
They are also common in speaker recognition, which is the task of recogniz-

ing people from their voices. The MFPC values are calculated for a set of original 
words say, and the connective words. The Euclidean distance between the values 
of P and Q are calculated using the formula,
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The deviation of the connective words with the original words in Information 
based on their MFPC features. The average deviation of MFPC value for connec-
tive English words is 1.42, for English dialect 1.45, and for Spoken English 1.47. 
Though smoothing technique works well for all the English text minimum devia-
tion is obtained for English.

55.3.2  Mean Score

The MS provides a numerical indication of the perceived quality of received 
media after compression and/or transmission. The MS is expressed as a single 
number in the range 1–5, where 1 is lowest perceived audio quality, and 5 is the 
highest perceived audio quality measurement. The MS is generated by averaging 
the results of a set of standard, subjective tests where a number of listeners rate the 
heard audio quality of test sentences read aloud by both male and female speak-
ers over the communications medium being tested. A listener is required to give 
each sentence a rating using the rating scheme and MS is the arithmetic mean of 
all the individual scores, and can range from 1 (worst) to 5 (best). We took objec-
tive measurements from listener tests. Sixty expert listeners were asked to indicate 
their preferences in terms of naturalness and intelligibility for different words and 
phrases.

The listeners ranked the smoothened speech produced after series connection 
as compared with natural speech. The results taken using these parameters signify 
that the speech is generated with minimal error.

55.4  Conclusions

The system has been successfully developed for the text Information of English-
literature discourses. Voice-based series connection was used which reduced the 
con-chaining points and hence minimal error. Best group technique has been used 
for Smoothing which resulted in natural voicing speech. The synthesis was tested 
for its quality through expert listeners. In the proposed work we process only 
domain restricted text. In future the Synthesis has to be enhanced to process unre-
stricted text and the Smoothing technique needs to be explored further to find the 
optimal concatenating point.

(55.1)
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Abstract In this paper we described some details towards the use of collaborating 
Intelligent Agents for the management of grid environments. We outline how 
collections of collaborating intelligent agents in grid can be a step towards bet-
ter management of grids. We showed how rules can be used at different levels of 
the hierarchy to facilitate the cooperation among intelligent agents. The results of 
three different schemes show the importance of cooperation between agents at dif-
ferent levels and how this cooperation can help to increase efficiency of current 
management. We also showed how the communication messages can be inferred 
automatically from rules and get generated on the fly.

Keywords  Intelligent management  •  Cooperation  •  Rule based  •  Grid management

56.1  Introduction

Grid computing environments often depend on virtualization technology where 
client applications can run on separate operating machine logic (ML), particu-
larly for providers of Infrastructure as Operating. Such environments can consist 
of many different host computers each of which might run multiple MLs. As the 
number of hosts, ML, and client applications grows, management of the envi-
ronment becomes much more complicated. The grid provider must worry about 
ensuring that client operating level agreements (OLA) are met, must be concerned 
about minimizing the hosts involved, and minimizing power consumption. Our 
focus is on how to better manage the virtual machine and system infrastructure of 
the grid provider.

In recent years there has been a lot of research into “Intelligent Computing” [1], 
especially about how to build intelligent elements and agents [2]. Intelligent agents 
try to monitor and manage resources in real time by building systems that are 

Haoyue Zhu

Chapter 56
Grid Management Based on Intelligent 
Agent Cooperation

Z. Zhong (ed.), Proceedings of the International Conference on Information  
Engineering and Applications (IEA) 2012, Lecture Notes in Electrical Engineering 220, 
DOI: 10.1007/978-1-4471-4844-9_56, © Springer-Verlag London 2013

H. Zhu (*) 
College of Mathematics and Computer Engineering, Xi’an University of Arts and Science, 
Xi’an 710065, China
e-mail: braightmoon@sina.com



416 H. Zhu

self-configuring, self-optimizing, self-healing, and self-protecting. In the broader 
vision of intelligent computing, large complex systems will consist of numerous 
intelligent agents handling systems, applications, and collections of operating [3].

We consider the use of rule-based agents in addressing this problem and with 
an initial focus on a hierarchy of intelligent agents where rules are used at each 
level to help agents decide when and how to communicate with each other as well 
as using polices to provide operational requirements.

56.2  Grid Management

56.2.1  Architecture and Machine Logic

The infrastructure, such as Amazon EC2, is typically composed of data centers 
with thousands of physical machines organized into multiple groups or groups. 
To have a better understanding of the grid provider environment and architecture, 
we take a closer look at an open-source infrastructure for the implementation of 
grid computing on computer groups. There are five elements that form the grid 
infrastructure: grid controller (GC), Web storage controller (WS3), elastic block 
storage controller (EBS) [4], controller of group (CG), Terminal Controller (TC).

These elements can physically locate on one single machine to form a small 
grid but each one has a different role in forming the grid infrastructure.

56.3  Approach

Based on the previous discussions, we propose to use a number of different intel-
ligent agents [5]. For example, an IA for an Apache Web server should only focus 
on the behavior of the Web server and not the relationship that it might have with 
a database server and the TC IA should only focus on the behavior of the MLs 
inside that terminal and the general performance of that terminal.

The hierarchy of agents can be expanded dynamically into more levels as 
required. A good example of splitting and combining elements in the hierar-
chy is illustrated in the work of [6] to improve the scalability of the hierarchical 
approach; we have not considered this in this paper.

56.3.1  IA Requirements

In this section we explain the assumptions we have for a general intelligent agent 
to work in cooperation with other agents. Although IAs are heterogeneous and can 
belong to different vendors, they should all follow some specifications to make the 
cooperation possible.
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We assume that inside each IA there is an event handling mechanism for pro-
cessing, generating events, and notifying the interested parties inside the IA. For 
example, there could be an event bus and different subscribers to certain events 
(within the IA) and upon raising those events any subscribers will get notified. 
This event handling mechanism is useful for handling event, condition, action 
rules, and also for communication between agents (explained below).

56.3.2  Communication Model

In the previous work, we suggested the use of a message-based type of com-
munication between IAs. Several different types of messages were proposed as 
sufficient for communication between agents:

Msg = <Type, Info>
Type = NOTIFY|UPDATE_REQ|INFO
Info = Metrics|Details
Metrics = {<m,v>|m is the metric name, v is the metric value}
Details = <T, Metrics>
T = <HelpReq, OLAViolation …>

By using a message “Type”, we introduce the possibility of different types of 
relationships between agents (e.g. request, response) and based on the type of 
message, one agent can expect the kind of information that would be available in 
the Info section of the message. The Info can be the latest metrics of elements 
managed by a particular local agent or could be details on some event that has 
happened. Having a small set of different types of messages also makes it easy to 
define the operation of each IA.

The form of each of these types of messages is as follows:
M1 = <NOTIFY, Details>: When one agent wants to raise an event in another 

agent it can be encapsulated inside a notify message. The type and content 
(Metrics) of the event is very system specific and can both be defined in the Details 
portion of the message. Possible events would be a “help request event”, “rule vio-
lation event”, “system restart event”, “value update event”, etc. We illustrate this 
type of message in the following section. When an agent receives a notify message 
from another agent, it will raise an event inside the event bus and deliver it to inter-
ested subscribers (e.g. evaluate proper rules).

M2 = <UPDATE_REQ, Metrics>: This is a message asking for the status of 
the metrics declared in Metrics. Another manger can respond to this message by 
sending an INFO message back. These Metrics can be specifically declared in 
rules that used for a communication or it can be inferred automatically from rules. 
The Metrics are very dependent on the nature of the system and can be different 
from one system or application to another. Examples of such information include 
CPU utilization, memory utilization, number of requests/second, number of trans-
actions, available buffer space, packets per second, etc.
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M3 = <INFO, Metrics>: This is a message that provides information about 
metric values, which can help the process of decision making in the higher level 
agent. This message is usually sent in response to the UPDATE_REQ message 
from a higher level agent (e.g. M2 explained before).

The UPDATE_REQ message is sent from higher level agents to lower level 
ones. INFO messages are sent in response to the UPDATE_REQ message and 
NOTIFY messages are sent from one agent to another based on the need. We will 
explain in more detail how we can use rules to generate these messages for com-
munication among IAs based on demand.

56.3.3  Inferring Messages from Rules

In order to better illustrate the problem and approach, we will show several exam-
ples of rules that can be used at different levels of a hierarchy and how these rules 
can influence the relationship between agents.

Assume that on each ML there is a LAMP (Linux Apache MySQL-PHP) stack 
that hosts the Web application and that one IA is managing the applications inside 
that ML. We use event, condition, action (ECA [6]) rules to specify operational 
requirements, including requirements from OLAs, and we also use rules to iden-
tify and react to important events.

At IA startup, each managed object will get configured with proper values for 
properties and then at run time the IA can automatically figure out metrics that 
need to be refreshed and generate the proper message for updating them. This 
message will look like:

Msg = <UPDATE_REQ, {<cpuUtilization, null>, <memoryUtilization, null>}>
Then, upon receipt of this message by the IMML1 and IMML2, a reply INFO 

message is automatically generated to be sent back. If for any reason, these IAs 
cannot calculate these values then they can send an INFO message back with null 
values which show that there was a problem in getting values for the requested 
metrics. The general form of the INFO message is:

M3 = <INFO, Metrics>
Metrics = {<m1, v1>, <m2, v2> …} and an example of the message to be 

returned would look like:
Msg = <INFO, {<cpuUtilization, 65>, <memoryUtilization, 78>}>
There can be separate rules that specify the need for sending these messages 

but the important point is that it is not necessary. Rather, these messages can be 
automatically inferred from what is defined in the rules.

56.4  Prototype

In order to evaluate our approach, we used two MLs running on a single server with 
LAMP installed on them and a two-tier Web application based on an online store 
was configured to run on the MLs. There was also a privileged intelligent agent 
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running in the physical server and its job is to manage (optimize based on rules) the 
behavior of that server by collaborating with the agents running inside MLs.

We used KML virtualization with a distribution to build the guest MLs. 
“Domain 0” is the first guest operating system that boots automatically and has 
special management privileges with direct access to all physical hardware by 
default. The agent running inside Domain 0 has the authority to change the con-
figuration of other MLs such as allocated memory, allocated CPU cores, etc.

We implemented the intelligent agent using the Ponder2 system and used 
Ponder Talk for communication between agents.

56.4.1  Experiments and Results

We used an open source online store called “Taobao” to measure the response 
time of Apache Web server running on ML1. We used Agent to generate 
loads to this virtual store and measured the response time of Apache in three 
schemes. The ultimate goal of the whole system is to keep the response time 
under a certain threshold (e.g. 510 ms) that we assumed was defined in an 
OLA.

56.4.2  Scheme

No cooperation. In the first scheme we disabled all communications between 
agents. In this case, only the local agents tried to optimize the system based on 
rules that they had. In this case, when the load increases the local agent tries to 
adjust the Web server by allocating more resources.

As a result, the system will face more OLA violations and the response will get 
worse. Thus, the load is more than what this system can handle alone. This also 
causes a long-term violation of the OLA which could mean more penalties for the 
operating provider.

We calculate two measures of the performance of the system and agents in this 
case: the total time that the system could not meet the OLA (T) and the percentage 
of time that the system spent in a “violation” (V). For these experiments each time 
interval was 1 s. Therefore, the results for Scheme 1 are:

T1 = 21 s
S1 = Total time = 27 s
V1 = T1/S1 = 0.78 = 78%

One Level Cooperation. In the second scheme, we consider the situation when 
the local agent can request help. When the local agent can no longer make adjust-
ments to the system, it requests help from the higher level agent. This is speci-
fied in the rules of IA1 and IA2, as mentioned in the previous section with the 
exception that in this case memory limits can change. For example, a rule of IA2 
would be:
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Limit = 510.
On Event: HelpRequestEvent
If (ML1::memoryUtil > 86 & ML1::cpuUtil > 95)
ML1: increaseMem: +52 max: limit

The current limit for increasing memory is set to a default value (e.g. 510 MB), 
but it can change over time based on the changes in the system. We will see an 
example of this in Scheme 3.

There are still subsequent instances where there are occurrences of heavy load 
and occasional OLA violations still happen. In these cases, IA1 still sends the help 
request to IA2, but since IA2 has allocated all available memory to ML1 (as per its 
rule), it cannot do more and simply ignores these requests. To solve this problem, 
we add another level of management to the system.

Based on the output for this scheme, we calculated the same measures of 
performance:

T2 = 10.5 s
S2 = 27 s
V2 = T2/S2 = 0.39 = 39 %

As is evident it showed that the time that the system spends in “violation” of 
the OLA is much less.

Two-Level cooperation. In the third and final scheme, we use another level of 
management to help reduce the occasional OLA violations happened in Scheme 2. 
Like the previous schemes, the local agent (IA1) tries to adjust the Web server at 
points A, B, C, and D. At points E and F, IA2 assigns 52 more megabytes to ML1 
to solve the stress. At point G there is another OLA violation. At this point, IA1 
asks for help from IA2 but since IA2 already assigned all the available memory as 
per its rule, it cannot provide more help and automatically creates a help request 
which it sends to its parent.

IA4, running at the group control level, has a global view [7] of all physical 
servers and finds the least busy server. It then tells the IA2 to migrate one of the 
MLs to that server.

The calculation of our measures for this scheme is as follows:
In this case, after migration, there is more memory available at the IA2 level 

and the memory limit is increased. Therefore, at point H when the load is getting 
higher and another OLA violation happens, IA1 asks for help and IA2 responds 
by adding 52 more megabytes to ML1. The same process happens at point I where 
IA2 adds another 52 MB to ML1 and after that the response time stays below the 
OLA threshold although the load is still very high.

T3 = 11.8 s
S3 = 43.5 s
V3 = T3/S3 = 0.27 = 27 %

In this case, even with the migration of one of the MLs, the percentage of time 
in a “violated” state is much less than in Scheme 2.
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56.4.3  Discussion

Table 56.1 summarizes the time and percentage in a “violated” state for the three 
schemes. Not surprisingly, having more IAs making changes to the system and 
components decreased the impact of violations. Most importantly, this happened 
automatically without administrator intervention and without adding any new 
hardware which means improvement in the current system efficiency.

The results show that there is definitely an advantage when IAs can cooper-
ate. A single intelligent agent cannot solve all performance problems just by itself 
because it has only a local view of the system with some limited authority to 
change things. Thus, the current infrastructure can be used more efficiently and 
provide better operating with less chance of violating OLAs without adding new 
computational resources.

56.5  Conclusions

In this paper we described some details towards the use of collaborating intelligent 
agents for the management of grid environments. We showed how rules can be 
used at different levels of the hierarchy to facilitate the cooperation among intel-
ligent agents. We also showed how the communication messages can be inferred 
automatically from rules and get generated on the fly.

In this work we assumed that rules are defined and delivered to agents by sys-
tem administrators, but as a future work we are planning to make this process 
more automated.

We then implemented these ideas in a prototype and showed how this coopera-
tion can be useful to preserve the response time of a Web server under a certain 
threshold (defined in OLA).

Further work on this approach can lead to more automated management of 
grid environments enabling more efficient use of the grid infrastructure as well as 
meeting OLA requirements while using fewer resources.
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Abstract In order to address complex application environments workflow modeling, 
using Petri nets as a workflow modeling tool, Petri nets based on multi-node cycle 
workflow model the complexity analysis. The results show that when the number of 
nodes in the workflow model is small,  it can be addressed by increasing the moni-
toring place circulation problems and improve the complex environment of the effi-
ciency of workflow modeling.

Keywords  Petri nets  •  Workflow  •  Process model

57.1  Introduction

A workflow is a class of full or partial automates of the business process, which 
according to a series of process rules, documents, information, or tasks,can be 
different between the implementation of transfer and implementation [1, 2]. The 
purpose of the workflow is broken down into good by the work of the task, role, 
according to certain rules and procedures to perform these tasks, and gain moni-
toring and management, so as to improve efficiency, reduce costs, and enhance the 
level of production and operation management objectives [3, 4].

With the increasingly wide range of workflow applications, the research on 
workflow technology is also being carried out extensively. The main research 
direction of workflow modeling can be divided into two areas with the run time, 
modeling studies to investigate issues related to the workflow model, and running 
study focused on how to improve the performance and reliability [5]. A work-
flow is a class of full or partial automates of the business process, which accord-
ing to a series of process rules, documents, information, or tasks passed between 
the different actors and implementation. Workflow model is a special kind of 

Chaodong Lu and Zhimei Zhao

Chapter 57
Petri Net-Based Workflow Model  
of Multi-Node Cycle

Z. Zhong (ed.), Proceedings of the International Conference on Information  
Engineering and Applications (IEA) 2012, Lecture Notes in Electrical Engineering 220, 
DOI: 10.1007/978-1-4471-4844-9_57, © Springer-Verlag London 2013

C. Lu (*) 
Wuhan University of Technology, Wuhan 430070, Hubei, China
e-mail: luchaodong@hrsk.net

Z. Zhao 
Henan Institute of Engineering Zhengzhou, 451191, Henan, China



424 C. Lu and Z. Zhao

process model, which not only describes the process of composition of the logical  
relationship between activities and events, with the general model of the basic 
characteristics of the process, but can perform by the workflow management sys-
tem, thus achieving enterprise business process automation.

Petri net was discovered by a German scholar called Carl Adam Petri in 1962 
as a discrete event dynamic system (DEDS) modeling and analysis; it has both 
intuitive graphical representation means and the strict mathematical basis, which 
is widely of all ages. Petri net is a powerful graphical tool for describing the pro-
cess on the basis of strict mathematical derivation, but it is a completely formal 
tool that allows you to visually describe a workflow process. Petri nets take into 
account the strict language of the two aspects of meaning and graphics, and are the 
ideal workflow modeling methods. Compared with other workflow models, work-
flow based on Petri net structure of a simple model to describe the characteristics 
of ability, is the ideal workflow modeling method.

57.2  Petri Net Theory and the Basic Rules

Petri net structural elements include the place, translation, and the arc.  The 
dynamic characteristics of the Petri net system are by using token identity 
expressed as a token of the node containing the place dots; they are in the place of 
the dynamic translation in the different states of that system.

Petri net definition: the classic Petri net is a six-tuple

where:

Is a limited place collection in which |P| is the number of the place;

is a limited transition collection, in which |T | is the number of the transition.
(P ∩ T = ϕ) ; F (P × T ) ∪ (T × P) is a set of nodes in flow relation; 

W : F → {1, 2, . . .} is the arc weight function, W = 1 Default; M : F → {0, 1, . . .} 
is the marking; M0 : F → {0, 1, . . .} is the initial marking;

For a translation t ∈ T ,
∗t = {p ∈ P (p, t) ∈ F} is the set of all input 

places t∗ = {p ∈ P (t , p) ∈ F} is the set of all output places.
The place and translation’s predecessor and successor are:

(57.1)
∑

= (P , T ; F , K , W )

(57.2)P = {Pi : i = 1, 2, . . . , |P|}

(57.3)T = {ti : i = 1, 2, . . . , |T |}

∀t ∈ T ,

(57.4)·t = {p |p ∈ P ∧ (p, t) ⊆ F }

(57.5)t · = {p |p ∈ P ∧ (t , p) ⊆ F }
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For example, Petri nets work to define the relationship between flow condi-
tions selected according to certain conditions, a branch of the decision process into 
activities that require workflow with the implementation of two basic primitives: 
“or connection”, “or branch.” Or connection is expressed as a multiple input arcs 
place; when activity B or C is finished, the process can continue with activities in 
D. “Or branch” is divided into two types, implicitly “or branches”, and the show 
“or a branch” (Fig. 57.1).

57.3  Petri Net Workflow Model Expressions

Petri net model have standard semantics in many workflow management sys-
tems. The process modeling methods used are based on events, for example, 
the most common activities of the network method. These methods to trans-
fer between the activities and events are clearly defined, and for the activi-
ties of the state are not clearly reflected in the model, compared to, Petri net 
being a state-based modeling method, which clearly defines the state of the 
model elements, and its evolution is driven by the state. Therefore, they are 
based on Petri net workflow process that also has very clear and strict defi-
nitions. Workflow Management System Workflow provides the six original 

∀p ∈ P ,

(57.6)·p = {t |t ∈ T ∧ (t , p) ⊆ F }

(57.7)p· = {t |t ∈ T ∧ (p, t) ⊆ F }

Fig. 57.1  Petri net diagram of the selection of conditions between
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languages: and, or a connection, circulation, and the branch, or branches, 
causality on which Petri nets can be supported. Figure 57.2 shows three of 
them converted; these primitives are unambiguous mapping into Petri nets 
form of expression.

57.4  Petri Net-Based Workflow Model of Multi-Node Cycle

Petri net is a suitable model for describing the concurrent characteristics of  
the system. It has become the ideal workflow modeling tool. However, in practice, 
the use of the basic Petri net models too often face complex problems. There is the 
understanding that the workflow process is not intuitive, not clear, or even an error 
process. Especially in the circular flow model, as is the case with the actual type, it  
is too complex, often an infinite loop situation. Modeling to solve problems in cir-
cular flow model, we monitor the place by increasing the problem solving cycle; 
this model is less suitable for the case of the node.

For n nodes, assume the following models:

where

P1, P2, . . . , Pn states that the same level processing node n;

(57.8)
∑

= (P , T ; F , MT , M0)

(57.9)
P = {P0, Pn+1, P1, P2, . . . , Pn , P1_1, P1_2, . . . , Pn−1_n−1, Pi− j ,

1 ≤ i ≤ n, 1 ≤ j ≤ n, i �= j}

(57.10)P1_1, P1_2, . . . , Pn−1_n−1

Fig. 57.2  Workflow primitive conversions to petri nets
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represents the corresponding location of each surveillance; 
M(Pi_i ) > 0 states its corresponding node Pi has processed the event, the event is 
not turning.

Pi_ j represents the corresponding node has already processed the event Pi, 
M(Pi_ j ) > 0 node Pi that the corresponding event is being processed and can be 
transferred to other nodes or directly Pj;

Can be calculated by the model number of the place:

Under the rules, all of the translations in P0 and P1, P2, · · · , Pn by the place 
issue, since P1, P2, · · · , Pn is the same for each type of Pi, and that no two librar-
ies will trigger the same translations that an event cannot be handled by multiple 
nodes; hence in the calculation of translations in this part of P1, P2, . . . , Pn when 
the trigger can be triggered by a place translations in calculated Pi, multiplied by 
n, can be triggered by P1, P2, . . . , Pn were all translations. Together with all the 
vicissitudes of P0 trigger, you can get the total number of translations.

Arc in a calculation to define the trigger for each translation of P1, P2, . . . , Pn,  
months into the arc n and months arc out to the arc n, to ensure that each transla-
tion can be triggered unique. Coupled with translations in P0 include a trigger to 
the arc, the arc can be a total of:

Analyzing the above calculation results, the model number of the place is pro-
portional to the square with the growth in the number of nodes. When the number 
of nodes is small, you can monitor the place by increasing the number of cycles to 
solve the problem.

57.5  Conclusions

The process of Petri nets, a strictly formal system compared to other non-formal 
diagram technology, avoids the ambiguity, uncertainty, and contradiction and  is 
an ideal tool for workflow modeling. In the increasingly complex application envi-
ronments of multi-node cycle and workflow modeling, Petri net has become the 
model of key issues. In this paper, in the Petri net modeling of circulating flow of 

(57.11)

T = {t0_1, t0_2, . . . , t0_n , t0_n+1, ti_2, . . . , t
i_

n+1

2
(C0

n−1
+C1

n−1
+C2

n−1
+···+Cn−2

n−1
+Cn−1

n−1
)

, 1 ≤ i ≤ n}

(57.12)F = P × T ∪ T × P

(57.13)
M0 = (1, 0, 0, . . . , 0

︸ ︷︷ ︸

n

, 1, 1, . . . , 1
︸ ︷︷ ︸

n−1

, 0, . . . , 0
︸ ︷︷ ︸

n·(n−1)

)

(57.14)MT ⊆ [ M0�

(57.15)|P| = n = 2 + (n − 1) + n · (n − 1) = n2
+ n + 1

(57.16)
∑

|F | = 2 · n ·

∑

|T | − 2n + 2
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the complexity of the work carried out draws the following conclusions: when the 
number of nodes is small, it can be addressed by increasing the monitoring place 
circulation problems; but more the  nodes, the model place, translation geometric 
increase in number, but not the application of the modeling method.
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Abstract The Radial Basis Function Neural Network architecture has been 
shown to be suitable for the recognition of isolated words. Recognition of words 
is carried out in speaker-dependent mode. In this mode the tested data presented 
to the network are the same as the trained data. The 16 Linear Predictive Cepstral 
Coefficients with 16 parameters from each frame improves a good feature extrac-
tion method for the spoken words, since the first 16 in the cepstrum represent most 
of the formant information. It is found that the performance of radial basis func-
tion neural network (RBF) classifier is superior to MLP classifier. It is found that 
speaker 6 average performances is the best performance in training MLP classifier 
and speaker 2 average performances is the best performance in training RBF clas-
sifier. It is found that average speaker 4 performances is the best performance in 
testing MLP classifier and speaker 1 average performance is the best performance 
in testing RBF classifier.

Keywords  Neural network  •  Speech recognition  •  Multilayer perception

58.1  Introduction

Automatic speech recognition has been an active research topic for 50 years. 
Along with digital computing and signal processing, the speech recognition prob-
lem puts forward the comparison system of further research, clear [1, 2]. The pos-
sible application range include controlled electrical appliances, on fully featured 
have to-text software, automatic operator-assisted service, and voice recognition 
AIDS for the handicapped [3, 4].
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They are mainly divided into four trends: acoustic-phonetic method, pattern 
recognition method, artificial intelligence method, and neural network to be real-
ized [5–7].

Speech recognition has a great potential to become an important factor of inter-
action between the human and the computer in the near future [8–10]. The success 
of a speech recognition system must not only determine the characteristics that 
exist in input mode in a point in time, but also has input mode changing over time 
article [1]. On the contrary, radial basis function neural network (RBF) networks 
without the need for special adjustment and the training time becomes short about 
delay neural network.

Dataset The vocabulary set is composed of six words: “passion”, “galaxy”, 
“marvellous”, “manifestation”, “almighty”, and “pardon”. Six different speakers 
(two male and four female) are allowed to utter the above words. For uttering each 
word six times speech databases were recorded in wave files. So there are 216 
wave files. Each of these wave files are trained and tested.

Preprocessing The speech signals are recorded in a low noise environment 
with good quality recording equipment. The signals are samples at 11 kHz. 
Reasonable results can be achieved in isolated digit recognition when the input 
data is surrounded by silence.

Sampling Rate 150 samples are chosen with sampling rate 11 kHz, which is 
adequate to represent all speech sounds.

Windowing In order to avoid discontinuities at the end of speech segments the 
signal should be tapered to zero or near zero and hence reduce the mismatch.

58.2  Feature Extraction

The goal is for feature extraction of speech signals through finite number of meas-
ures signals. This is because the whole information acoustic signal is the process of 
many, but not all of the information is about a specific task. In the present speech 
recognition system, the feature extraction method usually finds a relatively stable 
different example, although such speech sound differences or different environment 
characteristics and, at the same time, the spokesman for part of the relatively com-
plete information on behalf of speech signal. Linear forecast coding (LPC) is a tool 
mainly used in audio signal processing and speech processing. The spectrum of the 
envelope on behalf of a digital signal is a compressed form of speech by using the 
linear forecasting information model. This is one of the most powerful voice analy-
sis techniques, and one of the most powerful methods for quality good speech cod-
ing in low bit rate that give very accurate estimate parameters of the lecture. The 
LPC speech signal is analyzed through the forecast, and eliminates the effects of 
the format from the speech signal intensity and frequency estimation of the rest of 
the buzz. The process of removing the filter is called the resonant; the rest of the 
filtered signal after subtraction analog signal is called the living. The description 
of the digital frequency, intensity buzz, and the resonant signals can be live stored 
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or transmitted to other places. LPC comprehensive speech signal process create a 
source signal with reversing buzz parameters and residual. The resonant used to  
create a filter (tube) represents the source and runs through the filter, leading to 
speech. Because speech signal, in the process, with time on doing a lot of short 
speech signal, generally includes 30–50 frames per second .

The spread directly filter coefficients is not recommended, because they are 
very sensitive mistakes. In other words, a very small error may distort the whole 
spectrum, or worse, a small mistake may make the prediction filter unstable.

Generally used for voice LPC is analysis and secondary synthesis. As a kind 
of speech compress in telephone companies, such as in the GSM standards, It can 
also be used to secure wireless, where the voice must be digital, encryption, and 
transmit speech narrow channel.

In the LPC analysis one tries to predict xnon the basis of the p previous samples,

Then 
{

a1, a2, . . . , ap

}

 can be chosen to minimize the prediction power Q p 

where Q p = E
[

∣

∣xn − x ′
n

∣

∣

2
]

Linear Predictive Coding is used to extract the LPCC coefficients from the 
speech tokens. The LPCC coefficients are then converted into cepstral coefficients. 
The cepstral coefficients are normalized between −1 and 1. The speech is blocked 
into overlapping frames of 20 ms every 10 ms using Hamming window. LPCC 
is implemented using the autocorrelation method. A drawback of LPCC estimates 
is their high sensitivity to quantization noise. After converting LPCC coefficients 
into cepstral coefficients where the cepstral order is the LPCC order and decreas-
ing the sensitivity of high and low-order cepstral coefficients to noise, the obtained 
cepstral coefficients are then weighted. Sixteen Linear Predictive Cepstral 
Coefficients are considered for windowing. Linear Predictive Coding analysis of 
speech is based on human perception experiments. Sample the signal with 11 kHz. 
Number of frames is obtained for each utterance from LPC coefficients.

58.3  Recognition Methodology

In the present case as model, each classifier trying to determine the set characteristic 
vector and input from current signal belongs to a specific type of digital or incom-
plete class. As a sample, not as a specific professional class is a random choice.

58.4  Classifiers

Several classifiers are tested for the mentioned dataset. The structures of successful 
classifiers in recognition are described in the following subsections.

(58.1)x ′

n =

∑

ak xn−k
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58.4.1  Multilayer Perception

As shown in Fig. 58.1, the network has an input layer (on the left) with three  
neurons, one hidden layer (in the middle) with three neurons, and an output layer 
(on the right) with three neurons.

There is one neuron in the input layer for each predictor variable. In the case 
of categorical variables, N-1 neurons are used to represent the N categories of the 
variable.

Input Layer—a vector of predictor variable values (x1 · · · xp) is presented to 
the input layer. The input layer (or processing before the input layer) standardizes 
these values so that the range of each variable is −1–1. The input layer distributes 
the values to each of the neurons in the hidden layer. In addition to the predictor 
variables, there is a constant input of 1.0, called the bias that is fed to each of the 
hidden layers; the bias is multiplied by a weight and added to the sum going into 
the neuron.

Hidden Layer—arriving at a neuron in the hidden layer, the value from each 
input neuron is multiplied by a weight (wji), and the resulting weighted values are 
added together producing a combined value uj. The weighted sum (uj) is fed into a 
transfer function, which outputs a value hj. The outputs from the hidden layer are 
distributed to the output layer.

Output Layer—Arriving at a neuron in the output layer, the value from each 
hidden layer neuron is multiplied by a weight (wkj), and the resulting weighted 
values are added together producing a combined value vj. The weighted sum (vj) 
is fed into a transfer function, σ, which outputs a value yk. The y values are the 
outputs of the network.

If a regression analysis is being performed with a continuous target variable, 
then there is a single neuron in the output layer, and it generates a single y value. 
For classification problems with categorical target variables, there are N neurons 
in the output layer producing N values, one for each of the N categories of the  
target variable.

Fig. 58.1  MLP network architecture with step learning rule
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58.4.2  Radial Basis Neural Networks

The core of a speech recognition system is the recognition engine. The one chosen 
in this paper is the RBF. This is a static two-neuron layer feedforward network 
with the first layer L1, called the hidden layer and the second layer, L2, called the 
output layer. L1 consists of kernel nodes that compute a localized and radically 
symmetric basis functions.

The pattern recognition approach avoids explicit segmentation and labeling of 
speech. Instead, the recognizer used the patterns directly. It is based on comparing 
a given speech pattern with previously stored ones. The way speech patterns are 
formulated in the reference database affects the performance of the recognizer. In 
general, there are two common representations:

The output y of an input vector x to an RBF neural network with H nodes in the 
hidden layer is governed by:

where wh linear weights are φh are the radial symmetric basis functions. Each 
one of these functions is characterized by its center ch and by its spread or width 
σh. The range of each of these functions is [0, 1].

Once the input vector x is presented to the network, each neuron in the layer 
L1 will output values according to how close the input vector is to its weight vec-
tor. The more similar the input is to the neuron’s weight vector, the closer to 1 is 
the neuron’s output and vice versa. If a neuron has an output 1, then its output 
weights in the second layer L2 pass their values to the neurons of L2. The similar-
ity between the input and the weights is usually measured by a basis function in 
the hidden nodes. One popular such function is the Gaussian function that uses the 
Euclidean norm. It measures the distance between the input vector x and the node 
center ch. It is defined as:

58.5  Training Phase

The networks are usually trained to perform tasks such as pattern recognition, 
decision-making, and motor control. The original idea was to teach them to pro-
cess speech or vision, similar to the tasks of the human brain. Nowadays tasks 
such as optimization and function approximation are common. Training of the 
units is accomplished by adjusting the weight and threshold to achieve a clas-
sification. The adjustment is handled with a learning rule from which a train-
ing algorithm for a specific task can be derived. The Multilayer Perceptron and 
Radial Basis Function Neural Networks are trained for spoken words for six 

(58.2)y =

H−1
∑

h=0

whφh(x)

(58.3)φh = exp
(

�x − ch� /2σ 2
h

)
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speakers. The learning rate is taken as 0.01and momentum rate is taken as 0.3; the 
number of epochs is taken as 100. The Random Gaussian Method is chosen for 
initialization.

The performance of MLP and RBF classifiers for each speaker have been computed 
and presented in Tables 58.1 and 58.2 respectively. The overall performance average 
for both classifiers MLP and RBF have been computed and presented in Table 58.3.

58.6  Testing Phase

The same Multilayer Perceptron and Radial Basis Function Neural Networks are 
trained for spoken digits for six speakers. The learning rate, momentum rate, and 
the number of epochs chosen are the same as in the training phase. The initialization 
chosen is also the same as that of training phase.

The performance of MLP and RBF classifiers for each speaker have been  
computed and presented in Tables 58.4 and 58.5 respectively. The overall 

Table 58.1  RESULTS for training MLP (%)

Passion (%) Galaxy (%) Marvellous 
(%)

Manifest-
aion (%)

Almighty (%) Pardon (%)

Speaker 1 95 96 98 88 95 97
Speaker 2 97 96 97 92 97 98
Speaker 3 96 98 96 97 95 96
Speaker 4 97 95 97 87 94 97
Speaker 5 95 95 97 98 96 89
Speaker 6 95 96 98 97 97 96

Table 58.2  Results for training RBF (%)

Passion (%) Galaxy (%) Marvellous 
(%)

Manifest-
aion (%)

Almighty (%) Pardon (%)

Speaker 1 98 98 99 97 99 99
Speaker 2 99 99 99 99 99 99
Speaker 3 99 98 99 99 98 99
Speaker 4 99 99 99 99 97 99
Speaker 5 98 99 98 97 98 95
Speaker 6 97 98 98 97 98 96

Table 58.3  Overall 
performance averages

Classifier (%) Overall performance average 
(%)

MLP 95.47
RBF 98.21
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performance average for both classifiers MLP and RBF have been computed and 
presented in Table 58.6.

58.7  Conclusion

RBF neural network has become an increasingly popular neural network and the dif-
ferent applications are likely to be the primary competitors of multilayer perception. 
Most of the inspiration comes from traditional RBF network the statistical pattern 
recognition technology. The unique feature is a process of radial basis function neu-
ral network of hidden layer. The idea is that of input space patterns. If these clus-
ters of cluster center are known, then the cluster centre distance can be measured. In 
addition, the distance measure is nonlinear, so that if a pattern is close to cluster cen-
tre it provides a value close to 1. In statistical neural network learning mechanism are 
not biologically plausible–not occupied the researchers insist on biological analogy.

This is to become an increasingly popular neural network and a different appli-
cation, which is likely to be the main rival multilayer perceptron  RBF network.

Table 58.4  Results for testing MLP (%)

Passion (%) Galaxy (%) Marvellous 
(%)

Manifest-
aion (%)

Almighty (%) Pardon (%)

Speaker 1 98 97 97 98 88 98
Speaker 2 97 97 97 97 96 88
Speaker 3 96 96 98 96 97 89
Speaker 4 98 99 96 97 98 97
Speaker 5 97 95 97 97 97 89
Speaker 6 96 95 98 98 95 98

Table 58.5  Results for testing RBF (%)

Passion (%) Galaxy (%) Marvellous 
(%)

Manifest-
aion (%)

Almighty (%) Pardon (%)

Speaker 1 100 99 99 99 100 100
Speaker 2 99 100 98 99 99 100
Speaker 3 98 99 99 100 99 99
Speaker 4 99 99 99 99 98 99
Speaker 5 99 99 98 99 97 96
Speaker 6 97 98 98 98 98 97

Table 58.6  Overall 
performance averages

Classifier Overall performance average 
(%)

MLP 96
RBF 98.69
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Abstract In this study, an enterprise resource planning (ERP) implementation of 
the project risk analysis to deal with suppliers, to determine the risk standard ben-
efit from the literature, experts and ERP software users, the problem solving fuzzy 
treatment using AHP methodology, and then the sensitivity analysis to evaluate 
our risk analysis result is verified, specifically for our portfolio companies.

Keywords  ERP project  •  Risk analysis  •  Fuzzy-AHP method

59.1  Introduction

Enterprise resource planning (ERP) is a function module into system applica-
tion software management resources that coordinate the activities of the bound-
ary. ERP is a key information technology (IT) application used to capture, store, 
and disseminate information to improve efficiency and visibility in dealing with 
the actual goods that move within the firm [1]. In the world of globalization, the 
market is more competitive, seeks new business opportunities for the organization, 
and enhances competitiveness. It is generally accepted that it has been used to fun-
damentally improve business. Most enterprises, therefore, strengthen the competi-
tion for the use of advanced ERP system, such as [2]. It is the implementation of 
a challenging, time-consuming, and expensive process that requires notable com-
pany time and resources. Despite this fact, in the past few years, many companies 
have implemented ERP system, because the ERP is a key ingredient to gain com-
petitive advantage and improve operation of a “lean” manufacturing system [3].
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59.2  The Numerical Example

There are many authors who proposed the fuzzy-AHP method. Decision makers 
usually find that it is confidence interval value judgment than to judge [4, 5]. This 
is because he/she usually cannot clear his/her choice because of the comparison in 
fuzziness process.

In this study, we prefer long degree analysis method, the method of steps 
because than other fuzzy-AHP it is  the easy way out. Fuzzy sets and fuzzy-AHP 
are not detailed here for the application of the famous [6, 7].

The methodology of fuzzy-AHP used here for ERP project risk analysis was 
applied in a Turkey Company for an auto industry for operations. Experts and 
ERP software users determine the risk standard benefit from the literature. These 
standards are shown in Fig. 59.1. This paper aims to evaluate the risk level at the 
surface in the ERP project execution and validates the results specifically for our 
portfolio companies.

First of all, in the fuzzy-AHP standard the weight of the importance of the 
choice must do more. For this reason, we must have a language terms and their 
equivalent fuzzy number is-measures. Language in terms and their equivalent 
fuzzy number is considered in this paper, see Table 59.1. Therefore, the main goal 
of the evaluation standard, and according to the scheme, these standards must real-
ize evaluation. Then, after all of this evaluation program, the weights of the choice 
are calculated.

The weights’ calculation details are given below. Because the other calculations 
are similar for each comparison matrix they are not given here and can be done 
simply according to the computations below, by using MS Excel 2007. The value of 
fuzzy synthetic extent with respect to the ith object (i = 1, 2,…, 8) is calculated as:

Fig. 59.1  ERP implementation project risk analysis
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SBR = (6.5, 10, 13.5) ⊗ (0.01036, 0.015625, 0.0222) = (0.067, 0.156, 0.3)
SIR = (5.167, 6.667, 9.5) ⊗ (0.01036, 0.015625, 0.0222) = (0.053, 0.104, 0.211)
SOR = (5, 6.667, 11) ⊗ (0.01036, 0.015625, 0.0222) = (0.051,0.104,0.244)
SPMR = (5.167, 6.667, 9.5) ⊗ (0.01036, 0.015625, 0.0222) = (0.053, 0.104, 0.211)
STR = (5.5, 8.5, 13.5) ⊗ (0.01036, 0.015625, 0.0222) = (0.056, 0.132, 0.3)
SDMR = (4.66, 7, 10.5) ⊗ (0.01036, 0.015625, 0.0222) = (0.048, 0.109, 0.233)
SFR = (6.333, 8.5, 14) ⊗ (0.01036, 0.015625, 0.0222) = (0.065, 0.132, 0.311)
SSR = (6.667, 10, 14) ⊗ (0.01036, 0.015625, 0.0222) = (0.069, 0.155, 0.311)

Also, V(M ≥ M1) probability levels:

V(SBR ≥ SIR) = 1.00, V(SBR ≥ SOR) = 1.00,
V(SBR ≥ SPMR) = 1.00, V(SBR ≥ STR) = 1.00,
V(SBR ≥ SDMR) = 1.00, V(SBR ≥ SFR) = 1.00,
V(SBR ≥ SSR) = 1.00
V(SIR ≥ SBR) = 0.73, V(SIR ≥ SOR) = 1.00,
V(SIR ≥ SPMR) = 1.00, V(SIR ≥ STR) = 0.85,
V(SIR ≥ SDMR) = 0.97, V(SIR ≥ SFR) = 0.83,
V(SIR ≥ SSR) = 0.73
V(SOR ≥ SBR) = 0.77, V(SOR ≥ SIR) = 1.00,
V(SOR ≥ SPMR) = 1.00, V(SOR ≥ STR) = 0.87,
V(SOR ≥ SDMR) = 0.97, V(SOR ≥ SFR) = 0.86
V(SOR ≥ SSR) = 0.77
V(SPMR ≥ SBR) = 0.77, V(SPMR ≥ SIR) = 1.00,
V(SPMR ≥ SOR) = 1.00, V(SPMR ≥ STR) = 0.85,
V(SPMR ≥ SDMR) = 0.95, V(SPMR ≥ SFR) = 0.88,
V(SPMR ≥ SSR) = 0.77
V(STR ≥ SBR) = 0.90, V(STR ≥ SIR) = 1.00,
V(STR ≥ SOR) = 1.00, V(STR ≥ SPMR) = 1.00,
V(STR ≥ SDMR) = 1.00, V(STR ≥ SFR) = 1.00,
V(STR ≥ SSR) = 0.90
V(SDMR ≥ SBR) = 0.78, V(SDMR ≥ SIR) = 1.00,
V(SDMR ≥ SOR) = 1.00, V(SDMR ≥ SPMR) = 1.00,
V(SDMR ≥ STR) = 0.88, V(SDMR ≥ SFR) = 0.87,
V(SDMR ≥ SSR) = 0.77
V(SFR ≥ SBR) = 0.91, V(SFR ≥ SIR) = 1.00,
V(SFR ≥ SOR) = 1.00, V(SFR ≥ SPMR) = 1.00,
V(SFR ≥ STR) = 1.00, V(SFR ≥ SDMR) = 1.00,
V(SFR ≥ SSR) = 0.92

Table 59.1  Fuzzy 
comparison measures

Linguistic terms Triangular fuzzy numbers

Absolute (7/2, 4, 9/2)
Very good (5/2, 3, 7/2)
Good (3/2, 2, 5/2)
Weak advantage (2/3, 1, 3/2)
Equal (1, 1, 1)



440 C. Li

V(SSR ≥ SBR) = 1.00, V(SSR ≥ SIR) = 1.00,
V(SSR ≥ SOR) = 1.00, V(SSR ≥ SPMR) = 1.00,
V(SSR ≥ STR) = 1.00, V(SSR ≥ SDMR) = 1.00,
V(SSR ≥ SFR) = 1.00

The weights representing the importance levels of the criteria of the main crite-
ria are shown in Fig. 59.2. Now, the ERP implementation project risk levels must 
be evaluated with respect to each criterion. All comparison tables are not shown 
here. But, all weights calculated by pairwise comparisons of main criteria for the 
risk levels are given aggregately in Fig. 59.3 (Table 59.2).

The results and finally the risk ranks are given in Fig. 59.4. According to the 
fuzzy-AHP algorithm results based on our standard level, the level of risk is high. 
ERP for our case companies is not acceptable.

We use here, sensitivity analysis to evaluate risk analysis method. Therefore, 
the obtained fuzzy-AHP to two standard weight change, organization and project 
risk management, and others are the same. This cannot be accepted as the level of 
risk is very high according to the present standards. We note that the risk is that 
two standard levels drop and is zero, in the implementation of the project risk.

Sensitivity analysis of the results can be seen from the graph in Fig. 59.5. If the 
risk level in the organization and project management process is reduced to zero, 
then in the considered ERP project, the level of risk is determined to be acceptable. 
The enterprise must take action to eliminate these risks especially in process.

Fig. 59.2  The weights of the 
main criteria

Fig. 59.3  The risk level 
weights according to the 
main criteria
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Table 59.2  The main criteria comparison matrix

BR IR OR PMR

BR (1, 1, 1) (1, 3/2, 2) (1, 3/2, 2) (1, 3/2, 2)
IR (1/2, 2/3, 1) (1, 1, 1) (1/2, 1, 3/2) (1, 1, 1)
OR (1/2, 2/3, 1) (2/3, 1, 2) (1, 1, 1) (2/3, 1, 2)
PMR (1/2, 2/3, 1) (1, 1, 1) (1/2, 1, 3/2) (1, 1, 1)
TR (2/3, 1, 2) (1/2, 1, 3/2) (1, 3/2, 2) (1/2, 1, 3/2)
DMR (1/2, 2/3, 1) (1/2, 1, 3/2) (1/2, 1, 3/2) (1/2, 1, 3/2)
FR (2/3, 1, 2) (1, 3/2, 2) (1, 3/2, 2) (1, 3/2, 2)
SR (2/3, 1, 2) (1, 3/2, 2) (1, 3/2, 2) (1, 3/2, 2)

TR DMR FR SR
BR (1/2, 1, 3/2) (1, 3/2, 2) (1/2, 1, 3/2) (1/2, 1, 3/2
IR (1/2, 2/3, 1) (2/3, 1, 2) (1/2, 2/3, 1) (1/2, 2/3, 1
OR (1/2, 2/3, 1) (2/3, 1, 2) (1/2, 2/3, 1) (1/2, 2/3, 1
PMR (1/2, 2/3, 1) (2/3, 1, 2) (1/2, 2/3, 1) (1/2, 2/3, 1
TR (1, 1, 1) (1/2, 1, 3/2 (2/3, 1, 2) (2/3, 1, 2)
DMR (2/3, 1, 2) (1, 1, 1) (1/2, 2/3, 1) (1/2, 2/3, 1
FR (1/2, 1, 3/2) (1/2, 1, 3/2 (1, 1, 1) (2/3, 1, 2)
SR (1/2, 1, 3/2) (1, 3/2, 2) (1/2, 1, 3/2) (1, 1, 1)

Fig. 59.4  The final weights 
of risk levels gained via 
fuzzy-AHP methodology

Fig. 59.5  Model result 
change by sensitivity analysis
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59.3  Conclusions

The ERP project risk analysis processing method, fuzzy-AHP is processed in 
order to solve this problem. Then an example is given that shows the method of 
applicability and performance. At the same time, the sensitivity analysis is dis-
cussed and explains the results of the method.
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Abstract In order to realize the registration between the overlapping areas of 
the adjacent frames in SAR image sequence, a SAR image automatic registration 
algorithm based on PCA-SIFT and Mahalanobis distance was proposed. First, 
combine the improved PCA-SIFT and Mahalanobis distance to obtain the feature 
points and complete the original matching; next, apply the improved RANSAC 
algorithm to remove the mismatching, and estimate the transformation matrix; 
then, accomplish the mapping between the images according to the obtained 
matrix, and do the resample on the mapping. Finally, SAR image automatic reg-
istration is realized. Experiments show that the improved algorithm can achieve 
image registration with effectiveness and robustness.

Keywords  PCA-SIFT  •  Mahalanobis  distance  •  RANSAC  •  SAR  image  registra-
tion

60.1  Introduction

SAR image registration is the process to seek the space geometry transformation 
of two (or more) images of the same scene taken from different viewpoints, at dif-
ferent times, and/or by different sensors [1, 2]. It is the step prior to SAR image 
fusion and SAR image mosaics, and it is also the key step of motion tracking and 
target recognition.

There are mainly two kinds of SAR image registration methods: the method based 
on block and the method based on features. In the former, the registration is completed 
based on the gray value and it cannot handle such conditions as image distortion [3]
and illumination change in the image. As the image distortion and uneven illumina-
tion exist in the SAR image, it is difficult to complete the correct matching using the 
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method based on the block. The geometric matching is completed according to the 
common characteristics among the images in the method based on features [4, 5]. 
Hence, the image registration method based on the features is suitable for SAR image.

In view of the above, according to the features of SAR image, a registration 
algorithm based on PCA-SIFT and Mahalanobis distance was proposed. The 
experiment results show that the registration is well completed and the proposed 
algorithm is effective and robust.

60.2  The Related Algorithms

60.2.1  Feature Extraction Algorithms

According to Ref. [1], feature extraction algorithms can be divided into the fol-
lowing three kinds: area feature extraction algorithm; line feature extraction algo-
rithm; point feature extraction algorithm. 

Among the point feature extraction algorithms, the SIFT feature proposed by 
David G. lowe in 2004 and its later generations are the new developments. Ref. [6] 
shows that SIFT and its extended algorithms perform very well among the many 
feature extraction algorithms under performances such as scale invariance, rota-
tion, affine transformation, and illumination variation.

 PCA-SIFT, a SIFT extended algorithm, was proposed by Ke and Sukthankar [7]. 
Compared to SIFT, PCA-SIFT perform much better in illumination invariance [8].

An improvement point based on PCA-SIFT is proposed according to the fea-
tures of SAR image in this paper.

60.2.2  Similarity Measure

The matching is completed according to the feature similarity in the registration 
algorithms based on features, and the similarities of the features include Euclidean 
distance, block distance, Mahalanobis distance, and Hausdorff distance.

Affine transformation invariance can be used for matching the feature points. 
And as a result of the affine invariance of Mahalanobis distance, the results of 
PCA-SIFT algorithm are reprocessed using Mahalanobis distance and the new 
matched points are obtained.

60.2.3  Remove the Mismatch

The matched points that fit into the transformation model between the reference 
image and the registration image are called “inlier” and the points that do not fit 



44760  SAR Image Automatic Registration Based on PCA-SIFT

into the model are called “outlier”. The estimation of the model parameters is 
greatly influenced by the outlier and the outlier must be removed.

Random sample consensus (RANSAC) was first proposed by Fishler and 
Bolles in 1981. The basic idea of the RANSAC is that, first, design a search 
engine and use it to iteratively remove those input data which are not conform-
ing to the estimated parameters, and then use the correct input data to estimate 
the parameters.

An improved RANSAC was adopted to remove the mismatch so as to obtain 
the accurate matched points and improve the accuracy of the registration.

60.2.4  Image Transformation

The image geometric transformation between registration image and reference 
image can be divided into direct transformation method and resampling method3.
Direct transformation method

The corresponding position (ξ , η) in the reference image of each feature point 
(X1, Y1) in registration image is calculated according to the column order, and the 
gray value of point (ξ , η) is calculated by interpolation and the gay value of (ξ , η) 
is equal to the gray value of point (X1, Y1).
Resampling method

The corresponding position in the reference image of each feature point (ξ , η) 
in registration image is calculated according to the column order, and the gray 
value of point (X2, Y2) is calculated by interpolation and the gay value of (X2, Y2) 
is equal to the gray value of point (ξ , η).

60.3  SAR Image Automatic Registration Based  
on PCA-SIFT and Mahalanobis Distance

Based on the above, a SAR image automatic registration algorithm based on PCA-
SIFT and Mahalanobis distance was proposed. The flowchart is as follows:

The implementation steps were as follows (Fig. 60.1):

60.3.1  Feature Point Extraction Based on the  
Improved PCA-SIFT

Detect the extreme value points in the scale space, and primarily determine the 
position and scale of the key points.
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A two-dimensional image was described by I (x , y). Comparing  each pixel of 
the middle layer (except the bottom and the top layer) in the DOG Pyramid scale 
space with its 26 adjacent pixels, the point with the maximum or the smallest 
extreme value was found out to be the initial feature points; then the location and its 
corresponding scale were recorded.

An improvement point based on PCA-SIFT was that the layer of DOG Pyramid 
was reduced from 4 to 2. The reason to do this was as follows:

The transform scaling did not exist in the SAR images in the project.
The scale invariance of PCA-SIFT was realized through building the pyramids, 

and the experiment proved that the building of pyramid took up the maximum 
time of the whole algorithm.

The layer of the pyramid was reduced from 4 to 1 in turn, and when the layer 
was 2, the result was the best.

there, k represents a constant of the two adjacent scale space magnification, and 
G(x , y, σ) represents Gauss kernel functions and σ is the scale factor.

Determine the position and scale of the key points, and remove the key points 
with low contrast and unstable edge points, so as to enhance the stability and 
improve the anti-noise ability.

(60.1)
D(x , y, σ) = (G(x , y, kσ) − G(x , y, σ)) × I (x , y) = L(x , y, kσ) − L(x , y, σ)

Fig. 60.1  The process of 
the proposed registration 
algorithm

Reference
image

Registration
image

Feature point 
extraction

Feature point 
extraction

Feature point matching

Remove the mismatch

Estimate the 
transformation matrix

Resampling and realize the 
registration
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Specify the direction parameters for each key point to make the operator with 
the rotation invariance.

In order to make the detected feature points with the rotation invariance, the 
gradient direction of the pixel around the key point was used to specify the direc-
tion parameters for every key point.

 Equation (60.2) represents the amplitude and direction of the gradient of  
pixel (x , y).

Generate PCA-SIFT characteristic vector.
It needed three steps to calculate the PCA-SIFT feature point descriptor. First, 

import a PCA-SIFT projection matrix; second, detect the feature points; third, 
obtain the characteristic vector of feature point dimension reduction.

60.3.2  Calculate the Mahalanobis Distance

For sample space X =
{

(x1, y1)
T , (x2, y2)

T , . . . , (xn , yn)
T
}

 made up with n points, 
the Mahalanobis distance between any point Xi = (xi , yi )

T and the sample mean 
is as follows:

There, C−1 represents the inverse matrix of C. C represents the convariance 
matrix. µ represents sample mean.

In the algorithm, set the standard deviation threshold of the Mahalanobis dis-
tance to be h. Then the flow of obtaining the final matched points is as follows:

Among the original matched points, taking four point pairs as a group, the 
Mahalanobis distance of the four point pairs d1 = {d1(1), d1(2), d1(3), d1(4)} and 
d2 = {d2(1), d2(2), d2(3), d2(4)} were calculated based on the above equation. The 
corresponding standard deviation of Mahlanobis distance S(m = 4) was calculated 
and the pair where S was smaller than h was reserved. Finally the final matched 
points set were obtained.

60.3.3  Eliminate the Mismatch Using the Improved RANSAC

The registration image and the reference image are respectively described as 
I1(x1, y1) and I2(x2, y2), and the affine variable relationship between them is as 
follows:

(60.2)

{

θ(x , y) = arctan((L(x , y + 1) − L(x , y − 1))/(L(x + 1, y) − L(x − 1, y)))

m(x , y) =

√

(L(x + 1, y) − L(x − 1, y))2 + (L(x , y + 1) − L(x , y − 1))2

(60.3)di =

√

(Xi − µ)T C−1(Xi − µ)

(60.4)
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Or X1 = T X2.
There, X1 = (x1, y1, 1)T , X1 = (x2, y2, 1)T respectively represent the homoge-

neous coordinates of the registration image and the reference image. The matrix T  
can be estimated using at least three matched point pairs4.

The procedure of the improved RANSAC algorithm is as follows:
First of all, set the number of the current best estimated interior point to be 0.
Repeat the random sampling for N times. Three matched point pairs were 

needed to estimate the matrix T . Set P1 as the probability which showed that a 
pair was inter points, and ε = 1 − P1 as the probability which represented 
that a pair was outer points. So, when the number of sampling was N, then: 
(1 − P4

1 )N
= 1 − P and N =

log(1−P)

log(1−(1−ε)n)
. n was the number of the matched point 

pairs that were used to estimate the matrix T . Here, n = 3.The situation that the 
three points were not in line in the three point pairs should be guaranteed, and if 
this situation occurred, the three point pairs must be selected again.

Calculate the transformation matrix T according to the three matched point pairs.
Calculate the Euclidean distance d(x1(i), H x2(i)).
Set up the distance threshold t, and take the matched points satisfying d < t as 

interior points;
If the current number of interior point was larger than U, T and the interior 

point set were taken as the current best estimation and U was updated. If the num-
ber was equal to U, the one with the small number of registration was selected to 
be the current best estimation. At the same time, the number of remaining match-
ing N was dynamically estimated. If the current iteration times reached N, T and 
the interior set were reserved and the interior was stopped.

The DLT algorithm was applied to estimate T on all the matching points in the 
current interior set.

60.3.4  Image Transformation

After determining the geometry transformation parameters, the registration image 
would be transformed into the coordinate system of the reference image. The posi-
tion of the pixel in the registration image was obtained through resampling method. 
As the gray value was probably a floating number, the final gray value of the posi-
tion in the SAR image was obtained though bilinear interpolation in this paper.

60.4  Experimental Result

The data in this paper are obtained from a certain institute. Figures 60.2 and 
60.3 are the overlapping areas of the adjacent frames in SAR image sequence. 
Figure 60.4 shows the matched feature points and Fig. 60.5 is the final SAR image 
after registration. The experiment results are as follows:
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Fig. 60.2  Reference image

Fig. 60.3  Registration image

Fig. 60.4  The matched feature points

Fig. 60.5  The image after registration
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As shown in Fig. 60.4, 660 feature points were detected in the reference image 
and 705 points were detected in the registration image, and 99 pairs of feature 
points were matched. The whole process consumed 0.0288462s.

Both subjectively and objectively, the results show that the proposed algorithm 
performs very well and satisfies the automatic registration requirements.

60.5  Conclusion

A SAR images automatic registration method based on the PCA-SIFT and 
Mahalanobis distance was proposed in this paper, and the steps were as fol-
lows: First, obtain feature points and primary matched points by combining the 
improved PCA-SIFT and Mahalanobis distance; second, remove the mismatches 
using the improved RANSAC algorithm, and estimate the transformation matrix; 
third, complete the mapping between images, and complete resampling. Finally 
the SAR registration is realized. Experiments demonstrate the effectiveness and 
robustness of the proposed algorithm.
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Abstract An improved image fusion algorithm based on wavelet transform 
is proposed. First, wavelet transform was applied in fusion image to obtain low 
frequency and high frequency. Second, low frequency and high frequency were 
fused respectively by different methods. For low frequency, a weighted aver-
age fusion method according to correlation coefficient was proposed. For high 
frequency, a fusion method based on the biggest local square difference was pro-
posed. Finally, the performance of the image fusion was evaluated using criteria 
like entropy and average gradient. Simulation experiments show that this algo-
rithm improves entropy and average gradient and enriches the detailed information 
of images besides keeping information about original images.

Keywords  Image fusion  •  Wavelet transform  •  Correlation coefficient  •  Entropy  •  
Average gradient

61.1  Introduction

Currently, with the quick development of multi-media technology and the wide 
application of image sensor, the scope of image application is becoming wider 
and wider. The traditional image processing technology cannot meet the need for 
increasing accuracy, while new image fusion technology is effective on improving 
image quality and obtains more information. The study on image fusion has been 
increasing since 1990s, and the scope extends to remote sensing image processing, 
medical image processing, robot, intelligent manufacturing, military application, 
etc.
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Image fusion, images or image sequences of some abstract sense obtained by 
two or over two sensors simultaneously (or not simultaneously) are integrated 
to produce a new explanation [1] about the sense, which cannot be achieved 
by the information from a single sensor. The aim of image fusion is to reduce 
uncertainty.

The methods of image fusion mainly includes three kinds [2, 3]: pixel level 
image fusion, feature level image fusion, and decision level image fusion, of 
which pixel level image fusion is used most widely. Its main methods [4] lie in: 
weighted average method, logic filter method, statistical optimization method, 
wavelet method based on wavelet transform, fusion method based on neural net-
work, etc. Wavelet transform is one of the most widely used methods nowadays. 
However, traditional wavelet fusion only puts stress on high frequency fusion 
rules and neglects the function of low frequency fusion rules on the overall 
image fusion effect. In this paper, an improved image fusion algorithm based 
on wavelet transform, aiming at the low frequency component of image fusion, 
is proposed. It does not only take measures of maximum quality, minimum 
quality, and weighted average, but also makes threshold according to correla-
tion coefficient and has filed fusion based on standard deviation weighted aver-
age. Aiming at high frequency component, it fuses images according to local 
maximum.

61.2  Image Fusion Based on Wavelet Transform

Images to be fused are disassembled by two-dimensional wavelet. Low frequency 
component, level high frequency component, vertical high frequency compo-
nent, and diagonal high frequency component are obtained. For example, what 
is shown in Fig. 61.1 is the two–level disassembly diagram of two-dimensional 
wavelet. The low frequency component of image, LLi (i = 1,2), is the approxi-
mate image of the original image. It contains most energy information about the 
image, while the high frequency component, is the detailed expression of the 
original image, LHi, HLi, HHi (i = 1,2), including the texture and margin of 
the image.

Fig. 61.1  Two-level 
disassembly diagram of two-
dimensional wavelet
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61.2.1  The Principle of Wavelet Transform Fusion

Take two images for instance, and the fusion of multi images can be concluded 
according to this example. Suppose A and B are two images to be fused after reg-
istration and C is the image after fusion; the concrete steps of the algorithm are as 
follows:

Images A and B are wavelet transformed after registration, and the low fre-
quency component and high frequency component of A and B are separated.

Aiming at low frequency component and high frequency component of differ-
ent disassembly levels, different fusion algorithms are applied.

Low frequency component and high frequency component after fusion are 
wavelet transformed inversely and reconstructed to form Image C after fusion.

61.2.2  The Traditional Rule of Wavelet Fusion

From the principle of wavelet transform fusion algorithm, we know the choice of 
fusion principle is very important to both the quality of image fusion and the algo-
rithm. Low frequency component and high frequency component after wavelet 
decomposition have different meanings; therefore, fusion rules are different.

Low frequency component represents the approximation of images, and usual 
fusion methods for it include weighted average method and maximum quality 
method [5]. Of them the latter means choosing the pixel of bigger grey value from 
two images to be fused as the pixel of fusion image. Weighted average method 
means weighting and summing up corresponding pixels of two images. Suppose 
AL(x, y) and BL(x, y) are low frequency components after wavelet decomposition, 
and FL(x, y) is the image after fusion, then:

In the above equation, W1 + W2 = 1, W1 and W2 are weighting factors. When 
W1 = 0. 5, W2 = 0.5, it is called average method.

61.2.3  Improved Wavelet Low Frequency Fusion Strategy

Traditional low frequency fusion of wavelet algorithm chooses easy weighted 
average method. Its advantage is easy for algorithm and realizing and suitable for 
real-time dealing. When grey differences are not big, it may be effective. However, 
when there is a great difference in the fusion image, the patch trace is very obvi-
ous, and the contrast of the fusion image will decrease.

In this paper, a frequency fusion method, in which correlation coefficient is 
regarded as threshold and weighted average processes according to standard devia-
tion, is proposed. Correlation coefficient is the standard of variables. In the image 

(61.1)FL(x , y) = W1 × AL(x , y) + W2 × BL(x , y)



456 J. Zhang et al.

disposing, correlation coefficient reflects the correlation of two images. When corre-
lation coefficient approaches 1 most two images approach each other best, as follows:

According to mathematics theory, in common situations, when correlation coef-
ficient is over 0.8, it is considered that two variables have strong linear relationship, 
thus, correlation coefficient is taken as the threshold parameter in this paper, and low 
frequency component is fused by the fusion method in the area of standard deviation 
weighted average. The detailed steps of low frequency fusion strategy are as follows:

Suppose A and B are low frequency component images of two original images 
after wavelet composition, LA(i,j), LB(i,j) are the pixel values of two low fre-
quency images at the point (x,y), LC(i,j) is the pixel value of the image after fusion 
at the point (x,y), then:

1. Calculate the correlation coefficient values of A and B in the neighboring area 
of 5 × 5 (or 3 × 3, 7 × 7), of which the center is the point (x, y).

In the above equation, L A and L B are average values of the pixels in the neigh-
boring area.

If C(A, B) ≥ σ , then after fusion, the pixel value of the point (x,y) is LC(x,y) 
= (LA(x,y) + LB(x,y))/2.

If C(A, B) < σ,the pixel value of the point corresponding to point (x,y) is LC(x,y)  
= K1 × LA(x,y) + K2 × LB(x,y).

In the above equations, K1 =
σL A

σL A+σL B
, K2 = 1 − K1, σL A and σ L B are stand-

ard deviations of area LA and area LB respectively, σ is threshold and prescribed 
as 0.8, then the standard deviation can be concluded from:

61.2.4  The Fusion Strategy of High Frequency Components

As for high frequency components, which includes detailed information such 
as margins and is very active, we take the fusion measures based on regional 

(61.2)
r xy =

N
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C(A, B) =

∑
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variance. Suppose TA, TB are high frequency components obtained from two 
images after wavelet transform. TF being  the high frequency component after 
fusion, the contract steps of this method are as follows:

Calculate regional variances of the neighboring area 5 × 5 (or 3 × 3, 7 × 7) 
of TA(x, y) and TB (x, y), which takes point (x, y) as the center, and the result is 
named var1 and var2. Calculate:

If cor var ≥ T , usually (0.5 < T < 1), then:

In the above equation: W1 + W2 = 1, W1 > 0, W2 > 0.
If corvar < T , then:

61.3  The Evaluation Standard of Image Fusion

The evaluation of fusion result is an important step of image fusion. In many 
applications of image fusion, the final user is the human being; therefore, visual 
specialty is one of the most important factors to be considered. However, during 
human evaluation of image fusion quality, many subjective factors will exert influ-
ence on the result [6]. Aiming at the disadvantage of subjective factors, objective 
evaluation standard must be introduced. In this paper, entropy and average gradi-
ent are applied to evaluate the quality of image fusion.

61.3.1  Entropy

Entropy reflects information richness degree directly. The bigger entropy is, the 
more information there are in images, and vice versa. The equation is as follows:

In the above equation, H is the entropy of images, L is the gray series of 
image, and Pi is the ratio of the pixel whose gray value is I and the general pixel 
of image. The bigger the entropy value is, the more average information image 
includes.

(61.5)cor var =
2 × var1 × var2

var12
+ var22

(61.6)TF(x , y) = W1 × TA(x , y) + W2 × TB(x , y)

(61.7)TF(x , y) =

{

TA(x , y), var1 ≥ var2

TB(x , y), var1 < var2

(61.8)H = −

L−1
∑

i=0

Pi log Pi



458 J. Zhang et al.

61.3.2  Average Gradient

Average gradient is the definition of image. It reflects the image expression ability 
of detail contrast. The equation of average gradient is as follows:

In the above equations, AveV, AveH are average gradient values of vertical and 
level directions respectively of corresponding images. AG represents the average 
gradient value of image. The bigger the value is, the better the definition of the 
image.

61.4  The Result and Analysis of Emulation Experiment

The data of emulation experiment are from multi-focus clock images, whose reso-
lution is 256 × 256. Figure 61.2 and 61.3 are original images taking by left-focus 
and right-focus respectively. Images to be fused must be registered. Whether to 
register or not will influence fusion quality directly. The data in this paper are from 
registered images. Wavelet transform method, DBSS, is applied. In order to vali-
date the effect of the algorithm in this paper, the algorithm of this paper in experi-
ments is contrasted with the maximum pixel value, minimum pixel value, and 

(61.9)
AveV =

n−2
∑

i=0

m−2
∑

j=0

|F(i + 1, j) − F(i , j)|

(n − 1) × m

(61.10)
AveH =

n−2
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i=0

m−2
∑

j=0

|F(i , j + 1) − F(i , j)|

n × (m − 1)

(61.11)AG =

√

Avev
2
+ AveH

2

Fig. 61.2  a Original image 
of left-focus b Original image 
of right-focus
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traditional wavelet transform. The platform of experiments is MATLAB 7.1, and 
the results are as follows:

From Table 61.1, the entropy of the image fused by the algorithm proposed 
in this paper is bigger than that of the maximum pixel value, the minimum pixel 
value, and traditional wavelet transform. It also includes more information. The 
average gradient is improved in comparison to the above algorithms. The algo-
rithms proposed in this paper enhance the quality of image fusion effectively, and 
the efficiency is improved dramatically in the platform MATLAB.

61.5  Conclusion

The algorithm of image fusion is one of the focus of  studies in recent years, and is 
widely applied in the military and medical areas. An improved wavelet transform 
fusion algorithm is proposed in this paper. For low frequency component after 
wavelet decomposition, weighted average fusion strategy based on correlation 

Fig. 61.3  a The maximum 
of pixel value b the minimum 
of pixel value

Table 61.1  The contrast of entropy value and average gradient value before and after image 
fusion

Fig. 61.4 Fig. 61.2 Fig. 61.2 Fig. 61.3

Entropy 7.3132 7.2109 7.3433 7.4518
Average gradient 4.0746 4.9739 6.2512 6.3936

Fig. 61.4  a Traditional 
wavelet transforms b the 
algorithm of this paper
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coefficient is applied; for high frequency component, fusion strategy based on 
regional variance is applied. The experiments prove that the algorithm effectively 
improves the quality of definition of fusion image.
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Abstract This paper introduces a method that is based on two orthogonal images, 
which only need the front and side images of the tree to create a 3D tree model 
that is similar to the real model from any angle. First, we get the front and side 
images of the tree, then combined with user interaction to extract the front and 
side silhouette of the tree, and extract the main trunk. Second, we establish a 
visual hull according to the silhouette of tree. Third, system uses a visual hull 
and the built-in subbranches to generate three-dimensional branch structure of 
tree. Finally, we add the leaves to the branch, and then we get a complete three-
dimensional tree model. In this paper, we implement a system to demonstrate out 
method.

Keywords  Image-based modeling  •  Tree modeling  •  Visual hull

62.1  Introduction

Tree model is widespread in a variety of game scenarios, simulation systems, and 
film scene. Tree modeling is a complex and time-consuming work, because of its 
variety of species and the complex structure. Hence, establishing a realistic tree 
model in a fast, convenient, and real-time way is important.

Traditional modeling approach is the manual way, which requires the user to 
describe every details of tree. Only images needed to establish three-dimensional 
model, image-based modeling approach make tree modeling more automatic. Tree 
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model is not only easily found in the real world, but also easy to take a photo from 
the realistic model; hence, image-based modeling techniques have become a use-
ful approach for tree modeling .

Inspired by Tan [1], we come up with a new method that applies image-based 
modeling to the tree modeling, which is based on two orthogonal images of the 
tree. This method only requires the front and side images of the tree, combined 
with user interaction, and then automatically generate a complete tree structure. 
This method is easy to use, need little user interaction, and can establish a realistic 
tree model.

62.2  Related Works

Tree modeling methods can be divided into rule-based modeling, image-based 
modeling, and other methods. In 1968, Lindenmayer [2] create character rewrit-
ing system—L system, which is useful for the simulation of cell interaction.  
L system use a series of character substitution rules to replace the original string 
and get a result string, then parse the string to get results. Prusinkiewicz [3] and 
Lindenmayer use L system for the construction of the tree model. As the self-
similarity feature of the tree, which means the subtree structure is similar to the 
trunk, Oppenheimer [4] use fractal algorithms to create a tree model according to 
this feature. Weber and Penn [5] used geometric rules to define the tree model; the 
relative trunk angle and trunk length ratio and other parameters to define the trunk 
structure. But such a system is difficult to use, which requires a certain expertise, 
especially in the rules written and parameters set, it is not suitable for the amateur 
or new users.

In recent years, image-based tree modeling has become a research focus. 
Quan [6] and Tan [7] used multiple images to modeling a tree, which is a 
point’s cloud-based method. This method uses an ordinary camera take to mul-
tiple pictures around the tree, and then use the three-dimensional reconstruction 
techniques to obtain the points cloud. It restores the main branches according 
to the points cloud, and then use the graphical interface, allowing users to edit 
the branches to meet the real tree. It adds leaves to the branch to complete tree. 
The advantage of this approach is we can get an almost real tree model that can 
be viewed in all directions; the disadvantage is we cannot always get enough 
multiangle images. Tan [8] used a single image to model a tree, ours idea come 
from Tan.

The sketch-based tree modeling method is proposed by Okabe [9]. It simply 
drew two-dimensional branches structure sketch by the user, and then quickly gen-
erates 3D geometric model. The advantage of this modeling approach is that users 
do not need any professional knowledge to just draw the sketch of tree branch; the 
disadvantage is that the result is an unreal modeling. Reeves [10] and Neubert [11] 
bring particle system into the tree modeling to get a real-like tree model. There are 
methods that also use the laser scanner to obtain tree modeling, such as XU [12].
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62.3  Tree Modeling Method Based on Two Orthogonal 
Images

Our method is divided into the following steps, capture images of the front and 
side images, extract the silhouette of the tree, extract the main trunk, construct a 
visual hull, automatically generate the branches structure, and add leaves. The first 
step is to obtain the front and side of the tree. It can be captured by an ordinary 
digital camera. Because we use the uncalibrated camera, we should capture the 
image as orthogonal as possible, and camera distance from the tree as equal as 
possible, and the tree should be in the center of image. Compare with using one 
image method, using two orthogonal images could build a high authenticity vis-
ual hull. The next step is to extract the silhouette of the tree from the front and 
side images, which requires user interaction. This step requires the user to set the 
region of interest area, background area, and tree area, and then automatically 
extract the tree silhouette. The next step is to construct a visual hull, which we 
can cut branch that outside of it and make the generated tree shape similar to the 
real tree model. The next step is to generate the structure of the branches. We use 
the visual hull and built-in sub-tree structure to automatically generate a complete 
structure of the branches. This step is useful for new subtree to replace the old 
branches. The key step is the replace strategy and growth algorithms. Finally, add 
leaves to the branches structure, and we get a complete tree model.

62.3.1  Extract Tree Silhouette and Trunk

Our method use the “GrabCut” that proposed by Rother [13] for image segmentation. 
The reason why we select GrabCut is that we do not require very fine extraction of the 
tree silhouette, we just get physical characteristics, and GrabCut support user interac-
tion very well. Tan [8] also obtained good result by using the Gaussian mixture model 
(GMM) to partition the image. GrabCut needs to set the image area, foreground, and 
background. GrabCut is an iterative algorithm; it can use the user interaction and the 
result of previous step to get a better result, as shown in Fig. 62.1.

Fig. 62.1  Silhouette and trunk extraction
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Basic user interaction:

1. Set the interesting area for the tree, use green color. The area containing the 
tree silhouette must be included.

2. Set the background of the tree; use black color, the area outside of the tree.
3. Set the real silhouette for the tree, use red color. This part must be tree 

silhouette.
4. Set the trunk; use blue color, main trunk of the tree.

62.3.2  Construct Visual Hull

We need a 3D hull that makes sure branches always in it when we automatically 
build branches structure. This chapter uses the Visual Hull propose by Laurentini 
[14]. This method reconstructed 3D surface based on multiple angle image. Okabe 
[9] and Tan [8] used only one image; they get a two-dimensional silhouette, and 
then rotated it to get a three-dimensional shell. Compare with the method of 
Okabe and Tan’s method, visual hull is more closer to the real tree model shape, 
whether it is positive or side. This chapter is based on two orthogonal images 
modeling, we do not have the conditions to get all angles image, and therefore we 
simplify the method to build Visual Hull. We use front and side silhouette to cut 
the space, then we get an enclosing visual hull. As shown below Fig. 62.2.

62.3.3  Generate Branches Structure

This chapter uses the automatic method that is proposed by Tan [8] to generate tree. 
This is a nonparameter tree growth system, it uses visual hull and 3D points to con-
trol the growth of the branches. The growth processes is continuing use the new sub-
trees  instead of the original branches or add new branches to the sub-tree. This chapter 
uses the built-in subtrees structure to synthesize the complete structure of the branches. 
The subtree structure is divided into two categories: Type I, suitable for the branches of 

Fig. 62.2  Visual hull
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the ordinary type structure; Type II, suitable for the structure of A-shaped branches, as 
shown in Fig. 62.3.

62.3.3.1  The Process of Branch Growth

Our growth algorithm as same as Tan, description as follows:

1. Convert previous 2D branches structure into 3D structure that use as main 
trunk. The approach used in the text is extracts blue marker as part of the 
main trunk.

2. Choose an alternative branch. The select strategy is to select the largest radius 
of branch from the existing branches.

3. Select a sub-tree structure to replace the current branch. The strategy is to 
select the system built-in sub-trees structure one by one and rotate it, and then 
calculate the minimum cost of sub-tree. We use this sub-tree to replace the 
current branch. The method of calculate cost will be described below.

4. Branch pruning. We cut the branch that outside of the visual hull.

62.3.3.2  Point-Based Branch Growth Control

We need to control the growth of branch. We must avoid branches structure con-
centrated or unnatural in particular side. In particular, branches structure should 
not only close to 2D silhouette, but also close to the 3D visual hull. Okabe [9] use 
the method that rotate 90 ° of the sub-tree as same as Tan [8] used. We use two 
control factors, control factors based on two-dimensional silhouette, control factor 
base on three-dimensional visual hull.

Red point P is the sampling points on tree branch. Yellow point S is the sam-
pling points on tree silhouette or visual hull.

Two-dimensional control factor is used to control the branches structure close 
to the two-dimensional silhouette. We uniform sample points S from silhouette, 
as shown in Fig. 62.4. P is the sampling points on the three-dimensional branches, 
and then projected onto a 2D plane. Both S and P are two-dimensional points. We 
calculate the minimum distance between S and P to determine which subtree to be 
selected. Same as calculate minimum E2D

(T ).

(62.1)E2D
(T ) =

∑

i
dist2D

(si , T )

Fig. 62.3  Built-in sub-tree 
structures, a Type I, b Type II



466 S. Yu et al.

Equation (62.1) is total distance between P and T, (62.2) is minimum distance 
between Si and P and (62.3) is two-dimensional Euclidean distance between Si and Pi.

Three-dimensional control factor is used to control the branches structure close 
to the visual hull. We uniform sample points S from visual hull, as show in Fig. 62 
4. P is the sampling points on the three-dimensional branches. Both S and P are 
three-dimensional points. We calculate the minimum distance between S and P to 
determine which subtree to be selected. Same as calculate minimum E3D

(T ) 

Equation (62.4) is total distance between P and T,(62.5) is minimum distance 
between Si and P and (62.6) is three-dimensional Euclidean distance between Si and Pi.

We alternante calculate two-dimensional distance and three-dimensional dis-
tance. This not only ensure the branches structure close to the two-dimensional 
tree silhouette, but also close to three-dimensional visual hull.

62.3.4  Add the Leaves

After generate branch structure, the next step is to add the leaves. Our method is 
adds leaves base on branch length and the level of branch. If a branch is short or 
on the last level of the tree, it will be added a large amount of leaves.

(62.2)dist2D
(Si , T ) = min

j
(d2D

(Si , P j))

(62.3)d2D
(Si , P j) = |Si - Pi|

(62.4)E3D
(T ) =

∑

i
dist3D

(di , T )

(62.5)dist3D
(Si , T ) = min

j
(d3D

(Si , P j))

(62.6)d3D
(Si , P j) = |Si − Pi |

Fig. 62.4  Control points
Si

Pi
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62.4  Results

This article uses the following tree image, the result tree model look-like a real 
tree, as shown in Table 62.1.

As shown in Fig. 62.5a is front image of tree, b is side image of tree, and c is 
the result model. The result demonstrate out method is available, and our system is 
easy use and generate look-like tree model.

62.5  Conclusion and Further Work

Our method can easily create a tree model, that is real look-like, but it cannot do 
real-time modeling. The next step is to accelerate the modeling process, to reduce 
modeling time. In the process of building a tree model, many steps can be carried 
out in parallel. We can use parallel technology to accelerate the modeling process, 
such as CUDA, OpenCL parallel computing platform.
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Abstract Remote sensing image retrieval based on texture features and color 
features is proposed, for meeting the limitations of single features of remote sens-
ing image retrieval and the computational cost of traditional retrieval methods. 
On the analysis of the existing remote sensing image retrieval, the general frame 
of remote sensing image retrieval which is based on the color and Gabor wavelet 
texture features are established. According to the optimization of filter parameters 
which designed a group of multi-scale and multi-directional filters, the two image 
feature fusions are based on texture feature and color feature. Then image retrieval 
prototype system is designed and implemented based on color and texture fea-
tures. The obtained color and texture features are used to retrieve image database. 
The experimental results show that the proposed method is efficient.

Keywords  Remote  sensing  image  retrieval  •  Texture  feature  •  Color  feature  •  
Gabor

63.1  Introduction

With the increasing of the remote sensing image database, more and more remote 
sensing images need to be retrieved quickly and efficiently. In recent years, more 
and more people are concerned with the content-based remote sensing image 
retrieval technology.

Content-based remote sensing image retrieval which is through the analysis of 
remote sensing image, first, extracts the visual information such as color, shape or 
texture features, or the combination of these features. Second, similarity calcula-
tion with the image feature vector of image library. Based on the size of similarity 
output, the retrieval results are obtained.
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In recent years, based on color, texture and shape, space hierarchical relation-
ships and other single visual feature algorithm research have made some achieve-
ments. However, the algorithm is only part of the image of a single visual feature 
property [1]; the retrieval is poor in universality, so the retrieval efficiency is not 
very satisfactory.

63.2  Texture Feature Extraction

The texture which has nothing to do with the color and brightness of the image 
reflected in the visual features of homogeneous phenomenon reflects the intrinsic 
properties of the total surface. Because of containing a large number of the tex-
ture information in remote sensing image, the texture feature extraction is already 
becoming an important area of research, which is based on the content of remote 
sensing image retrieval.

There are four texture feature extraction methods: statistical analysis [2], struc-
tural analysis [3], model analysis [4], and spectrum analysis [5]. Gabor wavelet 
used in this issue is based on transform analysis of a texture feature extraction 
method. This method is in a wavelet transform and uses Gabor basis function to 
achieve same scale and direction feature extraction.

63.2.1  Texture Feature Extraction

Gabor wavelet transform can be identified as a mathematical tool for extracting 
information on the multi-directional and multi-scale. Gabor filter is used by Gabor 
function as the unit impulse response function of band-pass filter with good filter-
ing performance. The output can be seen as the Gabor wavelet transform input sig-
nal [6]. The two-dimensional Gabor function formula is:

where W is the complex Gaussian function modulation frequency. In Fig. 63.1, 
(a) shows the two-dimensional Gabor function of the real part of the surface dis-
tribution, (b) shows two-dimensional Gabor function of the imaginary part of the 
surface distribution, (c) shows the two-dimensional Gabor function of frequency 
distribution.
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Using different scales of filter can detect the local features of images in dif-
ferent scales; during the texture feature is extracted by basis function of Gabor. 
g(x , y) as the mother wave function which with moderate expansion and rotation 
changes, get a group of self-similar filters, called Gabor wavelet [7].

The entire space is divided into 12 × 5 bins. So the feature information of 
the pixel pi is a log-polar histogram of the coordinates of the rest points, set-
ting measured by the reference point as the origin. The outline of any object 
can be indicated by a matrix size of n × 60. a−m is the factor of scale; K is the 
number of direction, get a set of direction and scale are different filter groups 
through the change of m and n value. Assume that S stands for scale, Uk and 
UL represent the high and low center frequency; this will get m, n of the filter 
parameters σu , σv

63.2.2  Gabor Texture Feature Extraction

This part based on Shape Context feature information assumes an image as I (x, y) 
whose size scale of w × h, with Gabor filter can be expressed as:

(63.3)
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In this formula, g∗

mn
(x0, y0) is g(x0, y0) complex conjugate function: x0, y0 vari-

ables which is the size of template filter; µmn , σmn. Then we can find the center 
and boundary information of the tracked target and determine the target. Represent 
an image texture features extracted respectively, by the formula 

The features of remote sensing image are accurately expressed by Gabor tex-
ture features. Set K = 6, S = 4 is the filter’s scale and direction parameter, the 
highest frequency and lowest frequencies were set to the highest frequency and 
lowest frequencies Uk = 0. 4, Ul = 0. 03. Set the parameters shown in Fig. 63.2 
(the first deputy of the original picture). Assuming that the image I, K, calculate 
the similarity distance:
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In this formula σ (µmn) and σ (σmn) represent standard deviation of the mean 
features and standard deviation of the features of the library.

63.3  Color Feature Extraction

Color features in image retrieval are the most significant features. The traditional 
RGB color model can distinguish the color difference to be nonlinear and there 
is no direct sense, so it is not a good color description system. In the color repre-
sentation methods, we choose to comply with the visual sense of the HSV model. 
HSV color model is closer to human visual characteristics. It is composed of three 
components, hue H, saturation S, and brightness V, which are based on a percep-
tion of the color model. In order to reduce the computational cost, decrease in  the 
image quality case does not obviously result in some representative said color 
image be extracted, so as to reduce the storage space and improve the purpose of 
processing speed. HSV color space is properly quantified and then the histogram 
is calculated, which is calculated to be much less. According to experience data, 
can H, S, V components be quantized interval by the color of the human percep-
tion, etc., the type (1.10) to HSV space quantification.

The HSV color space is divided into L H × LV × L S zone after quantitative 
picture, L, m, n representative  of the three HSV quantitative series respectively 
L H = 10 LV = 10 L S = 10 which is color space divided into 1,000 similar color 
intervals, H, S, V components are combined for a one-dimensional feature vector 
L = L S × LV × H × S + V , according to the value of the above three compo-
nents can be L = 10H + 10V + 10S. In this way, the quantized image statistics 
are one-dimensional histograms of the 1,000 handle. The color histogram is an 
important method to extract color features, which has inherent rotational invari-
ance, scale invariance, and translation invariance. Statistic histogram of image is a 
one-dimensional discrete function.

(63.10)
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K represents the features of the color; L is the number of features, in this paper 
assume 1,000 to get the color histogram H = h1, h2, · · · , h1,000 of the image P, 
which has been the color feature vector.

63.4  Experiment

With matlab programming, a GUI interface is built and implemented based on 
color and texture features for image retrieval prototype system. The core module 
of this system consists of three parts:

Color histogram was used to extract the feature of image library, to retrieve the 
picture of the feature extraction.

Texture feature is extracted by Gabor wavelet, followed by the image library to 
retrieve the pictures of texture feature extraction.

(63.11)hk =
nk

n
, K = 0, 1, · · · , L − 1

Fig. 63.3  A1 search results
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Fig. 63.4  B9 search results

Fig. 63.5  Recall-precision curve, astic comprehensive features of texture and color; circle color 
feature; triangle texture feature

---*--- : comprehensive features of texture and color;

--- --- : color feature, --- --- : texture feature
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To retrieve the picture features and picture library all the features with the 
Euclidean distance and the similarity calculation.

Downloading remote sensing images in this experiment to establish a 10 set 
of libraries, each group of the library consists of 10 similar pictures. The follow-
ing picture shows the GUI interface with matlab programming to build an image 
retrieval system. Figures 63.3 and 63.4 is A1, B9 search results: the first diagram 
for the input image, after 17 pictures for the similar image retrieval.

From Figs. 63.3 and 63.4 it can be clearly seen that color and texture features 
are used to express the content of image information.

 Figure 63.5  depicts a single feature of recall precision curves and a single fea-
ture after the comprehensive recall precision curve, as shown below:

This experiment may prove that the results retrieved by the comprehensive uti-
lization of color and texture feature is more in line with human visual requirements 
than the single color or texture feature both in its color and distribution. The retrieval 
effect accuracy improved clearly in mountains and architecture of the complex tex-
ture image. The average precision of retrieval algorithm reached more than 70 %, 
compared with the single texture algorithm, which was approximately by 20–30 %.

63.5  Conclusion

It can be inferred from the experiment that the image retrieval methods based on 
color and texture features for performance are relatively good; especially compared 
with applications in color and texture features of image retrieval, the merit is obvi-
ous. In experiment or practical application, it is essential to select the appropriate 
scale and direction, according to the need to limit the number of sequencing plan-
ning results in the output, for very accurate search results. In addition, it is needed 
to limit its output results sort planning number to get very correct retrieval results.
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Abstract Heart working processing involve electrophysiological and pump func-
tion. Traditional cardiac function can often be assessed by detecting ECG signals, 
which only reflect the electrical activity of the heart. In this paper, a measure-
ment device is designed to monitor the heart activity state comprehensively. The 
proposed device monitors two kinds of physiological signals: ECG and BCG. 
Ballistocardiogram (BCG) signal reflect cardiac systolic and diastolic activity of 
heart pumping process. According to its measurement principle and signal prop-
erties, the detecting device is designed and realized. For BCG signal, sensor cir-
cuit is by resistance strain weighing sensors fitting in home-use electronic weight 
scale and ECG signal is recorded through the electrodes posting on the body 
surface. Signal processing circuit with high gain and low noise is composed of 
former amplifier with feedback circuit, filter circuit, and main amplifier. Real-time 
display module displays the signal through MATLAB GUI. The results show that 
the device is suitable for measuring BCG and ECG signals. In practical testing, the 
proposed device properly monitors cardiac activity, so the design is reasonable.

Keywords  Electrophysiological and pump function  •  ECG  •  BCG  •  MATLAB 
GUI

64.1  Introduction

Traditionally, Electrocardiogram (ECG) is often used to provide useful cardiol-
ogy information about the heart function state, which are often measured with 
electrodes placed on the skin of patients. It causes restraint and produces some 
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psychological burdens to the human body. Recently, Ballistocardiogram (BCG)  
used to represent the weak body vibration caused by the heart pumping out blood 
was discovered [1]. It has been known since the late eighteenth century but was 
seldom used in medical practice because of technological limitations [2]. BCG 
signals comprise components attributable to cardiac activity, respiration, and body 
movement, which can be measured without any electrodes attached to the subjects 
[3]. Therefore, it is a potential application for monitoring heart condition at home.

Many studies have been done on the development of BCG applications for 
physiological statue monitoring. BCG was early proposed by Starr and Wood in 
1961 [4]. Because of the limited condition, it was substituted by ECG at that time. 
In 1991, Ben H. Jansen et al. designed the electrostatic charge sensitive mattress 
to monitor BCG signal [5]. In 1996, Yu Meng-sun et al. designed the micro move-
ment sensitive mattress to record BCG complex. But it takes so much space that 
the sensor’s size must match the bed. The sitting posture takes a long time in a 
person’s one-day activity. Because of these reasons, Sakari Junnila and Alireza 
Akhbardeh et al. designed the BCG chair based on EMFi sensor, in 2006 [6]. 
Although these researchers did a lot of work on the  BCG acquisition system, 
there are still many important parameters for design needing to be improved [7].

This paper presents a synchronous monitoring system of ECG and BCG signals, 
which is composed of detecting acquisition module and signal processing module. 
This makes it possible to monitor the heart status more comprehensively and evalu-
ate the condition of the patient’s heart even at home. The device can help doctors 
more accurately understand cardiac function, predict and diagnose heart diseases, 
evaluate cycles and the performance of a heart drug, monitor the quality of sleep, etc.

64.2  Synchronous Monitoring System Design

Figure 64.1 shows the system architecture of the proposed system. The BCG sig-
nal measuring module senses the BCG signals via the four pressure sensors com-
posed of full-bridge circuit, and the vibration is transformed into electrical signal 
by the pressure sensors. The ECG signal measuring module senses the ECG sig-
nals via the electrodes placed on the skin of people. Then these two modules 
respectively perform corresponding signals pre-processing to amplify the signals. 
Later, it  filters out noises. To transfer BCG signals (or ECG signals) to the MCU 
board, the analogy BCG signals (or ECG signals) are first converted into digital 
signals with analogy-to-digital converter. Then the MCU board can process the 
BCG signals (or ECG signals) and transmit these data to PC.

64.2.1  System Hardware Design

Figure 64.2 shows a circuit schematic representation of the diverse stage followed 
in order to obtain the BCG signal. BCG signals from the four pressure sensors 
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composed of full-bridge circuit first pass through a differential amplifier with 
gain of 10, avoiding the noises overriding the BCG signals, implemented by an 
instrument amplifier (AD620). For BCG signals peak-to-peak typically are 1 uv, 
an amplification of 106 is necessary to collect useful physiological parameters. 
This is performed by three grade amplifiers (ICL7650). Two of them are used to 
amplify the signal with a gain of 40, the third is used to adjust amplification by 
the practical needs. ECG signals are 1 mV peak-to-peak typically, so they do not 
need as many amplifier series as BCG signals. They just need a front differential 
amplifier with a gain of 10 and an inverting amplifier with a gain of 40. For physi-
ological signals, filter circuits are designed necessarily. A fifth order Chebyshev 
low pass active filter is used to restrict the BCG signals in a band of 0.1–20 Hz 
after the first stage of amplification, the pass-band cut-off frequency, stop-band 
cut-off frequency and stop-band attenuation are 20, 50 Hz, 45 dB respectively. The 
amplifier UAF42 is selected for the lower pass active filter. For avoiding 50 Hz 
components of BCG signals, 50 Hz notch filter is used twice. Finally, the DC iso-
lation circuit is applied in the design to improve the capacity of DC-resistance. 
The design of the circuits in the ECG signal detecting module is the same as the 
BCG signal, so  we do not repeat them here.

64.2.2  System Software Design

System software design consists of ED (End Device) and AP (Access Device). 
ED is a terminal equipment node composed of wireless transceiver chip CC2500 
and main control chip MSP430 that complete signals collection and distribution. 
AP is also composed of wireless transceiver chip CC2500 and main control chip 
MSP430 that are used for receiving data and communicating with PC.

The principal idea of the software design is: first, AP data center equipment 
completes the initialization of BSP and MSP430 to realize communication with 
the PC, while waiting for the ED terminal equipment to join the node. When the 
pre-processed ECG signals or BCG signals are sent to ED, ED will transmit these 
signals to A/D for converting and then send them to AP through CC2500 wire-
less. After these data are received by AP, they are sent to the PC via the serial port 
and stored in the buffer of MATLAB. MATLAB processes these data and displays 
them through MATLAB GUI. Finally, it achieves an expected effect of real-time 
synchronous monitoring ECG and BCG signals.

64.3  Experiments and Analysis

In the experiment, we recorded the BCG signals of the person standing on the 
body scale and the ECG signals via the electrodes placed on the skin of the person. 
First, we detect ECG and BCG signals through an oscilloscope. Figure 64.3 shows 
the waveform of synchronous ECG and SCG signals.
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Where CH1 is BCG signal waveform and CH2 is ECG signal waveform. From 
the waveform chart, we note that BCG and ECG signals are synchronous, and 
BCG signal lags behind the ECG signal. For BCG signal, its waveform is clear, 
W wave group is obvious; the value of J wave can be clearly identified. For ECG 
signal, its QRS wave, P wave and T wave are obvious. The collected BCG signal 
waveform and ECG signal waveform are all cyclical.

During the system modules testing, first we run the MATLAB and open the 
designed the MATLAB GUI program. Then we set the communication param-
eters: port number: com3, baud rate: 9,600, transferring bit number: 8, stop bit 
number: 1. Finally we click the mouse and open the serial port. The program run-
ning results is shown as Fig. 64.4.

Fig. 64.3  The waveform of 
synchronous ECG and SCG 
signals

Fig. 64.4  The waveform of synchronous ECG and SCG signals in MATLAB GUI



482 D. Yang et al.

64.4  Conclusion

Generation principles and synchronous acquisition method of ECG and BCG were 
described in this paper. From the analysis and results above, we can obtain that 
BCG and ECG signals are consistent at a time. BCG signals have a certain cor-
responding relation with ECG signal in each cycle, and BCG signal lags behind 
ECG signal. The synchronous monitoring of BCG and ECG signals could detect 
heart activities’ status comprehensively and accurately. Currently, the device of 
synchronous monitor BCG signal and ECG signal does not exist. Thus, the design 
research in this paper is of worth. The results show that the proposed method 
would be helpful in developing a tool for monitoring people’s health status. In the 
future, we will make more efforts to develop wireless embedded equipment. This 
research laid the foundation for developing physiological parameters monitoring 
embedded systems of the future.
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Abstract In order to solve the problem on how to segment the color image, 
we put forward the color image segmentation of rapid level sets based on HSV 
color space. First, we adopt the method of rapid level sets based on CV mode to 
improve the segmentation speed. Next, the segmentation of color image can be 
made with the introduction of the concept of color difference under HSV color 
mode. In this case, the segmentation can be made exactly even the gray color is 
very close since the color information is fully employed. The experiment result 
shows this method mentioned here is more effective in segmentation than the tra-
ditional segmentation method of level sets.

Keywords  Level  set  •  C–V  model  •  Image  segmentation  •  Color  difference  •  
HSV color space

65.1  Introduction

Image segmentation as the basic link of the image processing has been a hot 
and difficult problems in image engineering. For decades, researchers continue 
to explore new image segmentation method, so that solving the problem is more 
close to practical application. Level set model was first proposed by Osher, and 
Sethian for tracing the interfaces among different phases of fluid flows [1]. Level 
set method as a new image processing method based on partial differential equa-
tions, with free topological transformation as well as easy integration a variety of 
features. Or more of the advantages of the method have recently been the concern 
of many scholars in the field of image segmentation. However, because of it built 
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on the image gray level information on the basis of the color image segmentation 
is less effective, and split the slower, to the practical application difficult.

Chan and Vase [2] combined with level set ideas and Mumford-Shah model, 
the CV level set model. CV level set model to extract the object boundary does 
not depend on the gradient of the image, and it is applied to the gradient mean-
ingless or fuzzy edge image. Ref. [3] proposed a fast level set algorithm, which 
greatly improves the segmentation speed, but the algorithm provides only two fast 
segmentation model, based on threshold and scope of these two models based on 
the gradient of the fast model. Ref. [4] based on the color gradient of the level set 
method, which uses the HSV color model, combined with the use of the Bayesian 
classification model (use the Bayesian classification model), and integration of the 
color of statistical characteristics of the region to determine the contour of the tar-
get area boundary, but the split speed. The color level set model in [5] gives a new 
convex nature of the variation formulation and its rapid calculation method, the 
new model can truly reflect the characteristics of the color image boundary detec-
tion function duality principle, but the color the use of information is not sufficient.

How fast segmentation of color images, we propose a fast level set for color 
image segmentation algorithm based on HSV color space. First, in order to 
improve the segmentation speed, we use fast level set method to evolve. Second, 
for color images, we introduce the concept of color difference in the HSV color 
model space to segment image.

65.2  Fast Level Set Segmentation Method

65.2.1  Level Set Method

The level set method is a method to solve the active contour model, initially 
applied to the fluid mechanics field, was widely used in various curve evolution of 
scientific research and engineering. Compared with the parametric active contour 
model, the level set segmentation model free topological transformation, solving 
without parameters, etc.

Level set method, the plane closed curve implicit expression for the surface 
of the three-dimensional continuous function ϕ(x , y), one has the same function 
value with the value curve ϕ(x , y), called the level set function, embedded closed 
curve as zero level set {ϕ = 0}.

The initial level set function φ (x , y, 0) usually in accordance with the distance 
function is defined as:

where d (x, y, C) is on behalf of the distance which from the point (x, y) to the 
curve C.

(65.1)ϕ(x , y, 0) =











d(x , y, C), i f x is inside C

0, f x is on C

−d(x , y, C), i f x is outside C



48565 Color Image Segmentation Algorithm

65.2.2  C–V Model

Mumford-shah model is an ideal image segmentation model, but in the specific 
solving more difficult. Chan and Vase proposed the C–V model is the level set 
based thinking and the Mumford-shah model. It does not use gradient information, 
but to minimize the energy functional square evolution curve. On Mumford-shah 
model Another difference is that the CV level set model in the energy function, 
an increase of the area (inside (C)) and the Mumford-shah model of the original 
length of the Length (C) promote the evolution curve reaches the object boundary.

Join the area and length, the CV method, the energy functional is expressed as:

where, C is the boundary of the region Ω1 and Ω2. C1, C2 is a constant value, 
respectively, the average gray scale of the internal region of the curve C and the 
outer region. Contour C in the actual boundary, that is, C = C0 (C0 is the boundary 
of the segmented regions), the energy functional ε(ϕ) to obtain the minimum.

Joining the Heaviside function, it is the following:

Using the variation method and gradient descent flow Eq. (65.3) to minimize 
operator can obtain the following form:

65.2.3  Improved C–V Model

Shi et al. [3], a fast real-time level set segmentation method, greatly improved 
the segmentation speed. But its speed is based on threshold and gradient, thus 

(65.2)

ε (u1, u2, C) = λ1

∫

inside(C)

|I (x , y) − C1|
2 dxdy+

λ2

∫

outside(C)

|I (x , y) − C2|
2 dxdy + v · Length(C) + µ · Area(C)

(65.3)

ε(ϕ) =λ1

∫

Ω

|I − C1|
2 H(ϕ)dxdy + λ2

∫

Ω

|I − C2|
2 (1 − H(ϕ))dxdy

+ µ

∫

Ω

δ(ϕ) |∇ϕ| dxdy+v

∫

Ω

H(ϕ)dxdy

(65.4)Ω1 = {x , y : ϕ(x , y) <; 0}, meanvalue(Ω1) = C1

(65.5)Ω2 = {x , y : ϕ(x , y) > 0}, meanvalue(Ω2) = C2

(65.6)Ω = Ω1 + Ω2 + C

(65.7)
∂ϕ

∂t
= δ(ϕ)

[

µ∇·

[

∇ϕ

|∇ϕ|

]

−λ1(I − C1)
2
+ λ2(I − C2)

2
− v

]
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affecting the use of the algorithm. So that the algorithm has to improve the general 
applicability of Goal Orientation and other people in the literature [7], creating a 
new CV speed, as follows:

Among them: the cout , cin respectively, the average gray value of the contour 
line of external and internal, I (x , y) to point (x , y) at the gray-scale value. The 
average gray value of the difference between where the two points gray values and 
contour the outer region and inner region, In order to speed power curve evolution 
Fast Level Set as CV-based fast level set segmentation algorithm can be described 
as follows:

The level set function is discredited into four integer values:

Among them, the level set value is negative, the area within the contour area, 
marked as Ωin, the level set for the positive region is the external area of the con-
tour, denoted by Ωout. The region of level set is −3 called the internal region, the 
region of value of +3 called the outer region. Internal lists and external linked list 
can be defined as follows:

where, N (x) is the point of the neighbors around the point x the upper and lower’s 
domain? Through the exchange of elements in the internal lists and external list 
achieve the evolution of the curve. The linked list elements of the exchange the 
switch in and switch out two-step operation to complete the linked list Lout of the 
switch in operating point x exchange to the linked list in L in, will no longer belong 
to the elements of the internal linked list L in delete, switching to the internal 
region, the operating curve outward expansion; contrary switch out the operation 
will be the point of the linked list Lin exchange to the linked list Lout, the operat-
ing curve inward contraction.

Two lists of elements in the exchange to be decided by the speed F of posi-
tive and negative. Point Lout, when F is greater than 0 the switch in operation, 
the point of exchange within the contour; point L in to F is less than 0 perform 
switch out operation, the point of exchange to the outside of the contour. Fast 
Level Set Segmentation Method based on CV without solving partial differential 
equations, without re-initialization of the signed distance function, only width 
of 2 pixels in the narrow-band region is calculated, so the split speed has greatly 
improved.

(65.8)F(x , y) = |I (x , y) − cout | − |I (x , y) − cin|

(65.9)φ(x) =















3 if x is an exterior point

1 if x ∈ Lout

−1 if x ∈ L in

−3 if x is an interior point

(65.10)L in = {x |x ∈ �in and ∃ y ∈ N (x) such that y ∈ �out }

(65.11)Lout = {x |x ∈ �out and ∃ y ∈ N (x) such that y ∈ �in }
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65.3  Level Set Segmentation Algorithm Based on HSV 
Color Space

65.3.1  The Color Space Selection

Traditional level set segmentation drawback is that the segmentation of 
color images is not satisfactory. The curve evolution is to rely on gray-scale 
 information-driven. Therefore, when the object and the background gray level 
information is difficult to distinguish, the power of curve evolution is not enough, 
leading to the split failure. The gray value of the target and background the same 
size but different color segmentation must not be correctly segmented target, using 
the CV model. Therefore, we introduced the color space for color image segmen-
tation will be more effective.

Select the appropriate color space is effectively split the image, but also relates 
to methods and strategies used. Common RGB space all colors as a combina-
tion of three primary colors, but there is a strong correlation between the three- 
component, and thus not suitable for directly used for the independent operation of 
three components-based image segmentation. Space close to the human eye color 
perception of hue, saturation, and brightness (hue, saturation, value, and HSV) 
space, which, hue and saturation are collectively referred to as chrome, not only 
describes the color wavelength component distribution, but also that the depth of 
shade of colored light, Luminance component and color information. The image 
processing and computer vision algorithms can be in the HSV color space, easy to 
use, they can be dealt with separately and independent of each other. Therefore, in 
the HSV color space can greatly simplify the image analysis and processing work-
load. HSV color space and RGB color space is just a different representation of 
the same physical quantity, and thus exists between them, the conversion relations.

65.3.2  Conversion of RGB Space to HSV Color Space

Point was transformed into the HSV color space from RGB space that can be 
defined as:

If the proceeds of H < 0, then H = H +360. Such hue information H in the 
range of 0–360°. V and S ranges from 0 to 1.

(65.12)V = max(R, G, B)

(65.13)

(65.14)H =







60 (G − B)

�

(V − min (R, G, B)) if V = R

120 + 60 (B − R)

�

(V − min (R, G, B)) if V = G

240 + 60 (R − G)

�

(V − min (R, G, B)) if V = B
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65.3.3  The Color Difference on HSV Space

Effective segmentation of color images, the color difference in the HSV color 
space to further the introduction of CV-based fast level set. HSV color space, H 
denotes the hue (hue), S means the saturation (saturation), and V represents the 
brightness (value).

Remember HSV space color values for P1 = (H1, S1, V1)
T  and 

P2 = (H2, S2, V2)
T , the color difference is defined as:

The color difference in (65.15) instead of (65.8) gray, to get fast level set based 
on the HSV color model speed:

Where V (x, y) point (x, y) at the color value, Vout and Vin were the average of 
the external area of the contour and the internal region of the color value. Color 
level set segmentation model to make full use of the image information, consider-
ing the image’s hue, saturation and intensity, so you can get a better segmentation 
results.

65.4  Experimental Results

In order to verify the feasibility and effectiveness of the proposed method, the real 
image data were simulated. In the dual-core 2.0 GHz Pentium processor, we used 
matlab2010b to achieve the proposed algorithm. We denote by CV model and the 
proposed fast level set segmentation algorithm based on the HSV color space to 
test contrast.

It can be seen from the results Figs. 65.1 and 65.2 classic CV model of the level 
set method to split the color image, part of the foreground objects were mistakenly 
split into the background, goals and background intensity close to background as 
foreground segmentation.

(65.15)∆HSV(P1, P2) =

√

(∆I )
2 + (∆C )2

(65.16)F(x , y) = ∇HSV(P(x , y), Vout) − ∇HSV(P(x , y), Vin)

Fig. 65.1  Red flower



48965 Color Image Segmentation Algorithm

65.5  Conclusions

This paper presents a fast level set for color image segmentation algorithm based 
on HSV color space. First, in order to improve the segmentation speed, fast level 
set method based on CV model evolution. Second, the segmentation of color 
image can be made with the introduction of the concept of color difference under 
HSV color mode. In this case, the segmentation can be made exactly even the 
gray color is very close since the color information is fully employed. The experi-
mental results show that compared with the traditional level set segmentation, our 
approach has better color image segmentation.
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Abstract In order to have better awareness and understanding of each election 
method’s connotation and role, it is the aim of this chapter using image analy-
sis, mathematical modeling, the literature, and other research methods, to study 
the elections that have been polled, the similarities and differences of direct and 
indirect  elections in two ways, respectively, to carry model analysis for these two 
election methods. This is the first time that image analysis method is used to com-
pare the pros and cons of direct election and indirect elections, and thus provide 
a reference for the development of democracy. This paper aims to establish an 
electoral model method, studies the form of direct and indirect elections, and the 
electoral path optimization analysis which can obtain  whether direct election is 
better than indirect election, to provide a theoretical basis for electoral activities.

Keywords  Image processing  •  Mathematical modeling method  •  Election model  •  
Model analysis  •  Optimal control

66.1  Introduction

As a political practice, elections are the base of the modern democratic system. 
The inner electoral is the development of a fundamental system of inner democ-
racy, which is also to measure the important sign of the development of inner 
democracy. At different stages of the life of democracy, each election has different 
roles because awareness and the value of its democratic function are not the same 
[1]. For better knowledge and understanding of these election forms, to build the 
model based on direct elections and indirect elections, through an intuitive model 
for these elections’ two forms to carry on the comparative analysis, further to find 
out their basic democratic function, and the intrinsic relationship with each other, 
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in order to provide a reference for the development of democracy [2, 3] are the 
aims of this paper. The commonly used election methods are direct and indirect 
elections.

Direct election is defined by the voters directly vote for state representative 
institutions and representatives of national public official’s election, and refers to 
the electors directly participating in the election to exercise their voting rights in 
the mode of election [4]. It allows each voter who has a chance to choose their 
own most trusted authority in the eyes, and can directly reflect the people will, 
realize the voters will, to better mobilize citizens to participate in the management 
of state affairs enthusiasm, help to strengthen the voters and elected the relation, 
it has more democracy, effectively restricts government organizations control or 
election attempts, thereby avoiding the indirect elections in electoral violations 
will happen [5, 6]. The results of direct election can be used to the majority rule 
to explain. The so-called majority rule refers to a bill or decision that must be 
approved by voters in favor of 1/2 or more to pass a plurality voting rules. In oper-
ation, majority rule can be divided into the simple majority rule and the proportion 
of the majority rule [7]. According to the simple majority rule, as long as the favor 
of votes are more than half, motion and the decision is adopted; according to the 
proportion of majority rule, in favor of votes must be more than half of the speci-
fied proportions’ motion (such as 2/3, 3/4, 3/5 or 4/5, etc.), which may be passed, 
so that majority rule is very important to ensure that elections the democratic 
rights of the authorized person. Indirect election is not directly by voters vote, but 
by the next level of national representative body, or by the elected representatives 
(or electoral) election on a national representative body representative and person-
nel of national public office election, refers to the electors by elected representa-
tives to exercise their voting rights of the election [8, 9].

66.2  Research Method and Establish Model

66.2.1  Research Object

Elections have been adopted the two methods that are direct election and indirect 
election.

66.2.2  Research Method

Using image analysis, mathematical modeling, literature and other research meth-
ods, to study the elections that have been adopted the similarities and differences 
of direct election, indirect election in two ways. On this basis, to analyze the pros 
and cons of two kinds election method, providing a reference for the development 
of democracy.
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66.2.3  Modeling and Analysis

Election model is one of the many statistical physics model. In the election model, 
it can be considered all points that are occupied by all held different views people 
in configuration space Ω = { 0,1} Zd. Namely, elector holding a view is “O”, 
otherwise it is “1”. Making {ξ(S), S ≥ 0} is the electoral collection of supporting 
“1” view, |ξ(S)| means that the number of collection, {ξC (S), S ≥ 0} is the elec-
toral collection of supporting “0” view. In the election model, voters can always 
change their view, they will change their view based on the view of neighbors, to 
change in a random time. Assumption People’s thoughts are very simple in this 
model, the number people of their neighbors holding different view to change 
their view. In order to build models, marking {T x

n , n ≥ 1}
(

x ∈ Zd
)

 rate is 1, 
{yx

n , n ≥ 1} is independent and identically distributed random variables sequence. 
In order to image of the instructions this process, it can adopt the method of the 
icon: drawing an arrow for each x and x from x + yx

n to (x , T x
n ), and noting a δ in 

the (x , T x
n ) process. In this model, it can be imagined that the water inflow is from 

the bottom of δ0 to the whole structure. It is as to impede the dams of water flow 
through; the arrow as to allow the water flow through channels, making the flow 
direction in a certain direction. Electoral model diagram is shown in Fig. 66.1.

The above calculation leads to the duality process of the election model, this 
process is that all arrows of Fig. 66.1 are in the opposite direction, and mapping to 
define the path:

Obviously:

Thus, to obtain the election path.

(66.1)ξ B
t = {x : ∀y ∈ B, a(x , 0)path}

(66.2){ξ A
t ∩ B �= φ} = {ξ B

t ∩ A �= φ}

Fig. 66.1  Electoral model diagram
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66.3  Model Analysis

66.3.1  Modeling Analysis of Direct Elections

In the model of the construction direct elections, according to Fig. 66.2, assum-
ing that a total of nine candidates, only one can be eventually elected; assuming 
the election process is in the ideal state, and the election is at least five votes. In 
accordance with the qualified majority principle, those elected will be at least six 
votes; it is shown in Fig. 66.3. Direct election shows the democratic superiority, 
which can be obtained to intuitively grasp from the model diagram.

66.3.2  Model Construction and Analysis of Indirect Elections

According to the Fig. 66.4 model, first nine are divided into three groups, which 
is first group, second group and third group. To set A can be smoothly elected in 
the first group, through an election, the two of the first group agree to vote A bal-
lot, the two of the second group agree to vote A ballot, and the third of the third 
group do not agree to vote A ballot; Secondly, through two elections, two votes 
are in favor and one vote is against, A is smoothly elected. However, according to 
the Fig. 66.4 election process can be seen the true result, which has 4 people that 
agree to choose A, and has 5 people that do not agree to choose A. If taking the 
direct election, A clearly cannot be elected. Similarly, if B has an assent in the first 
group, the second group is also a assent, however, there were three people agree in 
the third group, B should be elected in accordance with the democracy principles. 
If using the indirect election, B has not elected.

Fig. 66.2  Adopt the direct 
election model under the 
simple majority principle

Fig. 66.3  Adopt the direct 
election model under the 
qualified majority principle
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Above is hypothetical extreme cases, of course, it can also design a more 
extreme case. From the Fig. 66.5 model, it can be seen that there are a selected, 
and the first group and the second group are all agree; against group are in accord-
ance with the majority principle or the majority opposed principle, that is, the first 
group and the second group have three assent, the third group is also a assent, so 
the number of consent is 7. There may be more extreme, Fig. 66.5 shows that it is 
all agreed through the two elections, which is 9 people agree Fig. 66.6.

Three cases can be seen that the candidates have been elected. From the pro-
cess of model, this is difference in the amount of democracy and the loss of the 
voter democratic rights, especially through the indirect election of more than two, 
the class of indirect election is increasingly more, and it is more likely to cause 
the election results deviate from the wish of the electors. In the indirect election, 
increasing election level may make to increase efficiency. However, the voters and 
the connotation of democracy are further.

66.4  Results Analysis

The established election model can be seen:

1. Direct election can be more accurate, more direct to express voters’ will; vot-
ers will achieve, to achieve the will of the voters. To participate elections is 

Fig. 66.4  Indirect election model of multi-level election
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Fig. 66.6  Indirect election model of multi-level election

Fig. 66.5  Indirect election model of multi-level election
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an important form of citizens’ political participation, which is also free, real 
and independent to express their political will, to exercise one of the impor-
tant ways of their political rights. Indirect election reflects the people indi-
rectly authorized, direct election reflects the people directly authorized. Direct 
election allows the will of voters and the interests to get expression of full 
and direct, without going through the intermediary role of the “check peo-
ple” to express. According to their own views of candidate personality charm 
and personal political views, to make direct evaluation and selection, direct 
vote chooses the true sense of the agent of their approval, according to their 
willingness to exercise public power and safeguard their own interests. This 
election makes the relationship between voters and elected that is more close, 
voters will are not be distorted, the individual choice of voters and social 
choice has small distance. From the effective realization real to comprehen-
sive democratic sense, direct election system is the best choice; it is undoubt-
edly higher democracy than indirect election.

2. Direct election is the sharp weapon of opposing bureaucracy. In a direct elec-
tion, voters is directly by voting to determine the candidate elected or not, 
by the elected representatives, its power comes from voters, it must directly 
responsible for voters. At the same time, the voters elected and recall are 
superimposed, in authorized direction is convergent. Voters have direct super-
vision and restriction power for voters, which can choose you, also recall. 
This will make the person elected who are really realized, their power is 
derived from the majority of the voters, and not from a few people, if the 
majority of voters powers could not very good exercise, voters will recover 
their power, so they dare not slacken our efforts, always eyes down, but did 
not dare do what one wishes without restraint, because of millions of pairs of 
eyes staring at you. Directly elected people also may be an unknown person, 
but is not a bad man, he must be very hard to lead to big mistakes.

3. Direct elections can be better reflecting the fair and equitable. Indirect elec-
tion is higher level; it will have many disadvantages, which have more eas-
ily happen things that are bribery and intimidation in election. The number 
of the final election is greatly reduced than the primary election, bribery and 
intimidation naturally become easier. In the direct election, because voters are 
numerous, every vote value is also reduced, candidate bribed voters power 
weakening, buy ability decreases at the same time. Buy off dozens of people 
is not difficult, but to buy tens of thousands of voters is quite difficult, it can 
be said that the bribery natural killer of direct election is itself.

4. Direct election has powerful political education function.
5. When people take the direct election, they will be out of the occupation, 

industry or life and other organizations limitations, to understand social whole 
interest and long-term interests, to learn to self-esteem and respecting other 
people, respecting for the majority. In the importance of “personal wishes” 
and treat correctly “the public will”, learning through empathy and consen-
sus to reach, and to take collective political action. Such a process, to vot-
ers, it was a real and vivid ideological and political training. It allows voters 



498 J. Zhong

consciously as d a member of sense of responsibility and sense of justice 
and in society, the intelligence level and moral capability of voters has been 
greatly improved, it contributes to the voters to form a sense of belonging, 
identity, not free from social groups.

66.5  Conclusion

As can be seen from the above model, direct election is better than indirect elec-
tion. It can be said that direct elections can get all the benefits of indirect elections. 
If direct elections are not the benefits, indirect elections also are not.
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Abstract With the development of low-carbon economy, inland river transporta-
tion has been attracting more and more attention in China. At the same time, driven 
by some economic benefits, the ship overload phenomenon continues to occur. 
Therefore, overloaded ship detection has been a key factor for reducing marine 
traffic accidents. This paper presents a robust method for detecting overloaded ship 
and the proposed algorithm includes three stages: ship detection, ship tracking, and 
overloaded ship identification. Ship detection is a key step and the concept of ship 
tracking is built on the ship-segmentation method. According to the segmented ship 
shape, we propose a predict method based on Kalman filter to track each ship. The 
data of ship length and ship speed will be used to identify overloaded ship. The 
proposed method has been tested on a number of monocular ship image sequences 
and the experimental results show that the algorithm is robust and real-time.

Keywords  Inland river  •  Kalman filter  •  Overloaded ship identification

67.1  Introduction

Recently, countries and groups have  increasingly expressed concern about envi-
ronmental protection and low-carbon life. The trend of social development not 
only promotes the great development of inland river transportation, but also causes 
growing overloaded phenomenon of inland river ship.

With the development of information technology, video camera and high 
definition camera are considered as suitable sensor devices for capturing and 
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recognizing spatio-temporal aspects of inland river structures and traffic situations, 
and have been introduced in many social systems for various purposes, especially 
transportation. It is well recognized that vision-based surveillance systems are 
more versatile than others for traffic parameter estimation and overloaded phe-
nomenon identification [1].

Ship detection and ship tracking can offer us a continuous description of the ves-
sel traffic flow. Therefore, it has been an important and challenging issue in video-
based overloaded ship identification. However, there are several problems that remain 
unsolved in this process. On the one hand, the tracking result strongly depends on the 
quality of ship detection. Apparently, it augments the instability of tracking system. 
On the other hand, overloaded ship identification is [2] to be processed in real-time 
and it needs a simple and efficient approach to extract the ship feature.

In the last several years, extensive research work has been done and many traffic 
monitoring systems have been exploited that include road transportation2 and water 
transportation [3]. Researchers have developed various algorithms to extract object 
feature and track moving objects but most of the water transportation monitoring 
systems are focused on infrared cameras [4], automatic identification system (AIS) 
[5] or radar [6, 7], while little work has been done for optical image 8. Considering 
the complexity of the Kalman filter, [8] many researchers presented their own algo-
rithms to construct imaging filters and achieve real-time operation [9, 10].

This paper presents a robust and real-time method to identify overloaded 
ship through a video camera and high definition camera. The proposed algo-
rithm includes two stages: ship detection, ship tracking, and overloaded ship 
identification.

The remainder of the paper is organized as follows. We first introduce the pro-
cess of ship detection in Sect. 67.2. The algorithm related to ship tracking is given 
in detail inSect. 67.3. Overloaded ship identification and its experimental results 
are presented in Sect. 67.4. Finally, the conclusion are drawn in Sect. 67.5.

67.2  Ship Detection

It is a very important step to extract the ship shape out of the river background. 
The ship detection method requests to automatically segment every ship so that 
there can be a unique tracking associated with the ship. In this phase, we will 
solve several problems as follows:

Extract the background image automatically from a sequence of river traffic 
images and update the background continually according to the change in ambient 
lighting, weather, etc.

Select an adaptive filter to eliminate abnormal moving object in the binary 
background subtraction image so that the system can be more robust.

Detect ship from the binary background subtraction image.
Apparently, it is desirable to extract the initial background image automatically 

from a sequence of road traffic images before background subtraction. Therefore, 
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we propose a background extraction method based on moving object pixel detec-
tion, in which each pixel of image will be identified whether its intensity had an 
obvious change or not. Moving object pixels could be extracted from current input 
image by performing a difference on three consecutive inter-frames. First, it is 
needed to calculate inter-frame subtraction image of two pairs of images, i.e., the 
first subtraction image between (k−2) frame image and the (k−1) frame image, 
and the second subtraction image between (k−1) frame and (k) frame. Second, 
two binary images could be transformed from the two subtraction images via a 
dynamic subtraction threshold. Then, we apply the bitwise logical and operation 
to the two binary subtraction images to clarify the moving object pixels. Finally, 
the original background image could be obtained through patching up non-moving 
object pixels from a sequence of input images. The same method could be used to 
update the background image.

After the update process, we calculate the difference between background 
image and input image for each pixel, and then apply binary filter to background 
subtraction image to clarify the moving object region. While the binary differ-
ence image of moving ships is obtained, we apply a block filter based on statis-
tics to filter the noises and then adopt a simple seed-growing arithmetic to detect 
ship. The detailed results of our proposed scheme are represented in Figs. 67.1 
and 67.2.

Fig. 67.1  An example of background estimation and updating

Fig. 67.2  An example of ship detection
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67.3  Ship Tracking

Based on the segmented ship shape, which can be represented by a simple square 
model, we propose a Kalman filter method to track ship.

The Kalman filter is the minimum-variance state estimator for linear dynamic 
systems with Gaussian noise. In addition, the Kalman filter is the minimum-var-
iance linear state estimator for linear dynamic systems with non-Gaussian noise.

Consider the system model as follows:

where k is the time step, xk is the state, yk is the measurement, wk and vk are the 
zero-mean process noise and measurement noise with covariances Q and R respec-
tively, and F and H are the state transition and measurement matrices. The Kalman 
filter equations are given as follows:

For k = 1, 2… where I am the identity matrix x (k|k) is the priori estimate of the 
state xk given measurements up to and including time k − 1 x (k − 1|k − 1) is the pos-
teriori estimate of the state xk given measurements up to and including time k. Gk is the 
Kalman gain, Pk is the covariance of the priori estimation error xk − x (k − 1|k − 1), 
and ξ K is the covariance of the posteriori estimation error xk x (k|k)

When the noise sequences {wk} and {vk} Gaussian, uncorrelated, and white, the 
Kalman filter is the minimum-variance filter and minimizes the trace of the esti-
mation error covariance at each time step. When {wk} and {vk} are non-Gaussian, 
the Kalman filter is the minimum-variance linear filter, although there might be 
nonlinear filters that perform better. When {wk} and {vk} are correlated or colored, 
(3–6) can be modified to obtain the minimum-variance filter. Our system sche-
matic diagram is shown in Fig. 67.3

(67.1)xk + 1 = · · · Fxk · · · + · · · wk

(67.2)yk · · · = H xk · · · + · · · vk

(67.3)Pk = Fξ K − 1 · FT + Q

(67.4)Gk = Pk · H T (H Pk · H T + R) − 1

(67.5)x (k|k) = F · x (k − 1|k − 1) + Gk (yk − H F · x (k − 1|k − 1))

(67.6)ξk = (I − Gk H) · Pk

Fig. 67.3  The system 
schematic diagram
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As we know, ship feature extraction plays an important role in ship tracking. 
The extracted information must be robust and essential to the accurate visual 
interpretation of the image so that the tracking result is not dependent on param-
eters controlling thresholds, which is often established empirically to achieve 
acceptable performance. Our arithmetic extracts many ship features to charac-
terize each ship, such as ship center of mass, average intensity, and ship speed, 
etc.

Now suppose it satisfies the equality constraints. Let Xk be the ship feature vec-
tor of the time k. Then:

where xi (k) and x j (k) are the state values of ship center’s coordinates in the input 
image, xvi (k) and xv j (k) are their speed values, x D (k) is the average intensity 
of the whole ship, yi (k) and yi (k) are the measurement values of xi(k) and x j (k) 
Xk = · · · [xi (k) · · · xvi (k) · · · x j (k) · · · xv j (k) · · · x D (k)].

Based on the above definition and the system schematic diagram, we define the 
Kalman system model as:

The final result may cause the Kalman filter updates the Kalman gain Gk and 
the ship feature vector is recalculated. Our system tracks all these ships by imple-
menting the above processes recursively until they have left the field of view.

67.4  Overloaded Ship Identification

The research in this step is primarily how to get the position of the waterline by 
digital image processing technology. In order to ensure the detection accuracy of 
waterline, another high definition camera will be used to shoot the ship photo-
graph. Taking into account the difference of coordinate systems between the video 
camera and high definition camera, it is necessary to convert the ship center’s 

(67.7)Xk = · · · [xi (k) · · · xvi (k) · · · x j (k) · · · xv j (k) · · · x D (k)]

(67.8)Y k = · · · [yi (k) · · · y j (k)]

(67.9)Xk + 1 = F Xk · · · + · · · wk

(67.10)F =













cos A T cos A 0 0 0

0 1 0 0 0

0 0 1 T 0

0 0 0 1 0

0 0 0 0 1













(67.11)Y k · · · = H Xk · · · + · · · vk

(67.12)H =

[

1 0 0 0 0

0 0 1 0 0

]
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coordinates and obtain the data about ship length, ship speed, and navigation 
direction through the ship tracking result.

Our paper takes two steps to detect the waterline edge.
The first step is the edge detection approach based on the navigation direction. 

Compared to other operations, the canny operator gets the better results in detec-
tion. In order to find the exact waterline, the false edges are removed by navigation 
direction projection. Finally, the waterline line is fitted by the least square method.

The second step is the edge pick-up approach based on the Hough transform. 
This paper adopts a voting method to choose the possibly true edges, in which 
the weight values of the following attributes are large: the hue grads, the satura-
tion grads, the intensity grads, and the times of searching edges. According to the 
difference in  the average values between the upside area and the downside, the 
method selects the true edge of waterline. The horizontal line is fitted by the least 
square method.

Finally, the distance between the top of ship and the waterline will identify 
whether the ship is overloaded or not. The detailed results of our proposed scheme 
are represented in Figs. 67.4 and 67.5.

Original image the result of LoG filter

The result of Prewitt filter the result of Canny filter

Fig. 67.4  An example of edge detection
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67.5  Conclusion

In this paper, we present a new algorithm for ship tracking in a video-based ITS. 
The experiment results on real-world videos show that the algorithm is effective 
and real-time. The correct rate of ship tracking is higher than 85 %, independent of 
environmental conditions.
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Abstract In this paper, we introduce a new image auto-segmentation algorithm 
based on PCNN and fuzzy mutual information (FMI). The image was first seg-
mented by PCNN, and then the FMI was used as the optimization criterion to 
automatically stop the segmentation with the optimal result. The experimental 
results demonstrated that the CT and ultrasound images could be well segmented 
by the proposed algorithm with strong robustness against noise. The results sug-
gest that the proposed algorithm can be used for medical image segmentation.

Keywords  Image segmentation  •  Pulse coupled neural network  •  Fuzzy mutual 
information

68.1  Introduction

Image segmentation is important in the field of medical imaging team. To accu-
rately segment the image has been a hot topic. All these half-or fully automatic 
algorithms can be divided into five types mainly depending on the strategy of 
region of interest (ROI) division and edge detection, texture and characteristic 
analysis, deformation and positive mode; the algorithm is a mixed methods and 
multi-scale-based method [1, 2]. The model method often uses a prior knowledge 
and active contour model and the statistical model, or does not use any deforma-
tion prior information about the interested region return-on-investment (ROI). The 
foundation of active contour model, including snake model and the level set, is 
very popular, usually by semi-automatic division. The mix method is based on the 
combination of different algorithms to optimize the result [2, 3].
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68.2  Method

68.2.1  The Principle of PCNN Image Segmentation

Figure 68.1 shows the neurons in mathematical model. It consists of three parts: 
the accept area, a field, and pulse generator. Accept areas the role of the other neu-
rons is affected by input and from outside of two channels that connect material F 
and channel L. The feeding input Fij receives the external stimulus Iij and the pulse 
Y from the neighboring neurons. The linking input Lij receives the pulses from the 
neighboring neurons and output signals. In the modulation field, Fij and Lij are 
input and modulated. The modulation result Uij is then sent to the pulse generator, 
which is composed of a pulse generator and a comparator. The Uij is compared 
with the dynamic threshold θij to decide whether the neuron fires or not. If the Uij 
is greater than threshold θij, the pulse generator will output one and the dynamic 
threshold will be enlarged accordingly. When θij exceeds Uij, the pulse generator 
will output zero. Then a pulse burst will be generated. The corresponding math-
ematical model is expressed as follows:

(68.1)Fi j [n] = exp (αF ) Fi j [n − 1] + VF

∑

Mi jklYkl [n − 1] + Ii j

(68.2)Li j [n] = exp (αL) Li j [n − 1] + VL

∑

Wi jklYkl [n − 1]

(68.3)Ui j [n] = Fi j

(

1 + βLi j [n]
)

Fig. 68.1  Model of PCNN neuron
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where i and j refer to the pixel positions in image, k and l are the dislocations in a 
symmetric neighborhood around a pixel, and n denotes the current iteration (dis-
crete time step). The Mijkl, Wijkl are the constant synaptic weights, and VF, VL and 
VT are the magnitude scaling terms. The αF, αL and αθ are the time delay constants 
of the PCNN neuron, and β is the linking strength.

From the point of view of image processing, the model still has some limita-
tions in practical applications. There are many parameters required to be adjusted 
in the model, which is time-consuming and also difficult. In order to further 
reduce the computational complexity, the improved PCNN model [4] as follows:

Production neurons pulse will lead to their launch around the fire of the inter-
action between neurons, which will cause nearby neurons to be used in the same 
way. Hence it can produce a pulse spread outside the activity of the field. In a neu-
ron, fire will fire any group of neurons the whole group. So the image segmenta-
tion can quickly realize the use of synchronization characteristics.

68.2.2  Fuzzy Mutual Information

Mutual information (MI) is a kind of similarity measure because of its proven 
versatility, and has been widely used in image processing [5]. This information-
theoretic is not dependent on any hypothetical data, and does not assume particu-
lar relationships in different forms of strength. As regards image processing, it is 
assumed that the largest reliance is on the shades of gray image between them to 
the correct aligned. The Max-MI standard has been used for image segmentation. 
However, it does not always get the best segmentation effect, because it will be 
affected by the transformation of missile value for the overlapping area image. The 
fuzzy theory applied to image segmentation puts forward the fuzzy mutual infor-
mation (FMI). This paper introduces the MI based on the correlation coefficient as 
follows:

(68.4)Yi j [n] =

{

1 Ui j > θi j

0 Ui j ≤ θi j

(68.5)θi j [n] = exp (−αθ ) θi j [n − 1] + Vθ Yi j [n − 1]

(68.6)Fi j [n] = Ii j

(68.7)
Li j [n] = VL

∑

Wi jklYkl [n − 1]

(68.8)θi j [n] =

{

exp (−a/n) θ0, Yi j [n − 1] = 1

θ0, Yi j [n − 1] = 0
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Given image A and B, the MI is defined as

where pAB(a, b) is the joint probability distribution of two images, and pA(a) and 
pB(b) are marginal distribution of image A and B, respectively. Then the FMI is 
given by

where α is an adjustable factor which is greater than 0, and ρ(a, b) is the correla-
tion coefficient of image A and B. FMI has the following properties:

1. Symmetry: FMI (A, B) = FMI (B, A).
2. Conversion: If the adjustable factor α = 0, then the FMI is the same as MI.

68.2.3  Auto-Segmentation Algorithm

The algorithm can be implemented with the following steps:

1. Setting the parameters: VL = 0.5, α = 10, θ0 = 255, β = 0.1, and iteration 
number n = 1.

2. Inputting the normalized gray image to PCNN network as the external stimu-
lus signal Iij.

3. Iterating n = n + 1.
4. Segmenting the image by PCNN.
5. Computing the value of FMI. If FMI  < FMImax, go to Step 3, otherwise stop 

segmentation and the final result is obtained.

68.3  Results and Discussions

Figure 68.2 shows the segmentation results of tire images by different algorithms. 
The images from left to right in the first line are the original tire image, image 
with Gauss noise, image with salt and pepper noise, and image with multiplicative 
noise, respectively.

Figure 68.3 shows the segmentation results of medical cerebral CT image. 
Figure 68.3a is the original CT image, and Figs. 68.3b–d are the images seg-
mented by Otsu, PCNN with max-entropy, and PCNN with max-FMI algorithm, 
respectively. Figure 68.4 shows the segmentation results of breast tumor ultra-
sound image with the same sequence as Fig. 68.3. The PCNN with max-FMI 

(68.9)M I (A, B) =

∑

a,b

pAB (a, b) log
pAB (a, b)

pA (a) · pB (b)

(68.10)F M I (A, B) =

∑ ∑

(ρ (a, b))α pAB (a, b) log
pAB (a, b)

pA (a) · pB (b)
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algorithm again illuminated the well segmentation effect than other two algo-
rithms, especially in the boundaries of region of interest. Despite the volume effect 
in CT, the CT image is clear enough without pre-processing. The intracranial 
regions in cerebral CT, such as the cerebrospinal fluid and the brain matter, are 
well segmented by PCNN with max-FMI, while there is too much noise in the 
images segmented by Otsu and PCNN with max-entropy. For ultrasound image, 
there are too many small spots in Fig. 68.4b, which means that Otsu algorithm 

Fig. 68.2  Segmentation results of tire images

Fig. 68.3  Segmentation result of CT image. a Original CT image. b Segmentation image with 
Otsu. c Segmentation image with max-entropy PCNN. d Segmentation image with max-FMI 
PCNN

Fig. 68.4  Segmentation result of breast ultrasound image. a Original ultrasound image. b Seg-
mentation image with Otsu. c Segmentation image with max-entropy PCNN. d Segmentation 
image with max-FMI PCNN
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suffered from the speckle noise. The boundary in Fig. 68.4c is obviously smooth, 
and the details are lost for PCNN with max-entropy algorithm. However, the 
boundary of breast boundary could be accurately segmented in ultrasound image, 
although the speckle noise was inherent in ultrasound image. Furthermore, 
our algorithm can segment the ultrasound image without the pre-processing of 
denoising or enhancement, which will reduce the running time. So the proposed 
algorithm has strong robustness against noise and high performance efficiency 
(Fig. 68.4).

68.4  Conclusion

In conclusion, we introduce a new image auto-segmentation algorithm based on 
PCNN and FMI. The proposed algorithm was able to effectively segment the CT 
and ultrasound images, which was confirmed by the experiments. The results sug-
gest that the proposed algorithm has the potential application in medical images.
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Abstract In digital video processing systems, studying an efficient noise 
reduction algorithm has become an important issue. As the noise is uncertain, 
so I hope to develop an algorithm that can adapt to different levels of noise. 
The temporal filter has the advantage of retaining the edge and details of a pic-
ture while the spatial filter has better abilities of reducing noise. In order to take 
into account the noise filtering and the protection of details and edges of video 
and pictures, I approached the joint temporal and spatial filtering algorithm. As 
different methods have various effects to noises of different levels, I adopted the 
self-adaptive system to achieve the best result.

Keywords  Joint  temporal  and  spatial  filtering  algorithm  •  Adaptive  •  Images 
and video  •  Recursive  •  Mean filter  •  Median filter

69.1  Introduction

The algorithm in this paper is targeted at YUV video streaming. Y component is 
brightness, so it is necessary to process the Y component and convert it with U, V 
components to RGB format to be displayed together [1]. Research  has shown that 
the result from processing the three channels of RGB, respectively, will encounter 
distortion in color. Therefore, to avoid such a distortion, it is necessary to directly 
process the Y.
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69.1.1  Pre-filtering

The gray value of most salt and pepper noise points is concentrated at 255 or 0, 
while most signal points are not concentrated at this area [2]. Hence, the author 
proposes this algorithm: (1) assume the pixel value is judged as the salt and pep-
per noise point when the gray range is between [0, 16] or [235, 255] and other 
areas are regarded as signal points; (2) the noise point (Zij) can be judged from 
the above and the peripheral pixels of the 3*3 window centered at Zij are marked 
as (Z1, Z2, …, Z8), from which the points whose gray is not in the salt and pepper 
noise gray range can be selected and also marked as {X1, X2, …, Xl}, 0 ≤ l ≤ 8; Zij 
is the gray value of the noise point ij, and Z1, Z2, …, Z8 and X1, X2, …, Xl are the 
gray value of the point around the pixel ij; (3) when there is l = 0, there are signal 
points around the pixel ij, and Sij will not be processed and its value is still equal 
to itself; (4) when there is l ≠ 0, there are some signal points around the pixel ij, 
and now the gray mid-value of the surrounding signal points can be used as the 

Table 69.1  The noise reduction effect of pre-filtering on the forman sequence added with salt 
and pepper or Gaussian noise

The nth PSNR (dB)

1 2 3 4 5 6 7 8 9

Gaussian noise  
after pre-filtering

30.353 30.087 29.960 30.164 30.399 30.139 30.263 30.087 30.218

Salt and pepper noise  
after pre-filtering and  
processing

30.888 30.496 30.727 30.572 30.496 30.970 30.496 30.806 30.572

Fig. 69.1  The seventh frame image of forman: a image after salt and pepper noise experienced 
pre-filtering; b image with 24 dB salt and pepper noise; c image after Gaussian noise experienced 
pre-filtering; d image with 32 dB Gaussian noise; e original image
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gray value of this point; order Zij = median {X1, X2, …, Xl}, in which median 
{X1, X2, …, Xl} is the mid-value operator to solve the set {X1, X2, …, Xl}, and this 
is called as the noise mid-value algorithm as {X1, X2, …, Xl} is possible signal 
points. For the Forman sequence, when the Gaussian noise (variance: 36; PSNR: 
32.6 dB) or the salt and pepper noise (PSNR: 32.6 dB) is added into it, the result 
in Table 69.1 can be gained after the pre-filtering [3].

From the above, it can be known that pre-filtering has a large elimination effect 
on the salt and pepper noise, but it is not obvious for the sequence disturbed by 
Gaussian noises. After an objective evaluation by PSNR is made, the subjective 
evaluation can be seen as shown in Fig. 69.1.

69.1.2  Time Domain Filtering

The time domain filtering method in this paper is based on the weighted recur-
sive filtering algorithm of front and back frames. In this algorithm, when the front 
frame and the frame before the front frame are the images after experiencing pre-
filtering, their salt and pepper noise have been removed, but have do not  proceed 
by the spatial domain smoothing method. In selecting the threshold, the video 
sequence Football within movement can be used for detection for the sake of solv-
ing the critical threshold. When it is larger than this threshold (T1), it is unneces-
sary to be processed. Gaussian noise (variance: 36; PSNR: 32.6 dB) can be used 
for detection to test the sequence input result when the threshold is between 5 and 
100. The details can be seen in Table 69.2.

From the above, PSNR value decreases when threshold is too small; the dif-
ference between two frames is larger than the set thresholds most until the result 
of the front frame is output; PSNR value also decreases when threshold is too 
big, but results of the front frame and the frame before the front frame are still 
output by the recursive filtering within the threshold range; when the difference 
between two frames is larger than 18, W is 1 and is weighed with the front frame. 

Table 69.2  The time domain filtering effect under different threshold (T1)

PSNR 
after 
noise 
reduction

PSNR (dB) after the nth frame noise reduction Aver-
age of 8 
frames

9 10 11 12 13 14 15 16
T1 = 5 31.496 31.349 31.277 31.572 31.970 31.422 31.349 31.206 31.455
T1 = 10 32.648 32.422 32.422 32.648 32.648 32.648 32.572 32.137 32.518
T1 = 15 33.349 33.572 33.349 33.572 33.727 33.496 33.422 33.277 33.470
T1 = 18 34.572 34.349 34.277 34.727 34.807 34.496 34.277 34.206 34.464
T1 = 20 33.496 33.277 33.496 33.572 33.888 33.496 33.422 33.206 33.482
T1 = 10027.496 27.277 27.349 27.572 27.727 27.572 27.422 27.349 27.470
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The movement intensity is large when the difference between two frames is larger 
than threshold, but is small when the difference is smaller than threshold. Test the 
second threshold from 1 to 17, and assume W is 0.8 (larger than T2 but smaller 
than T1) or 0.5 (smaller than T2). The domain filtering has a good effect on the 
stationary sequence, so the stationary sequence News is selected to be added with 
Gaussian noise (variance 36, PSNR: 32.6 dB) for testing T2 so as to solve the best 
T2 value, as shown in Table 69.3.

From the above, the threshold (T2) is 5. Determine the value of W1 first, 
namely, the weighted value when the difference in the pixel brightness values 
related to two frames is between [5, 15]. To test W1, the value range [0.6, 0.9] can 
be considered. The details are shown in Table 69.4.

The value of W2 can be determined from Table 69.5.
Thus, the best value for W1 is 0.4. Based on Tables 69.2, 69.3, 69.4, 69.5, the 

thresholds T1, T2, W1 and W2 are determined, and the equation of the first move-
ment detection of the domain weighed recursive filtering can be gained as follows:

Table 69.3  The filtering effect of diffident threshold (T2) on gaussian noise

PSNR (dB) after the nth frame noise reduction Aver-
age of 8 
frames

1 2 3 4 5 6 7 8
T2 = 1 32.786 32.737 32.993 32.7856 32.736 32.837 32.837 32.736 32.806
T2 = 5 34.637 34.736 34.888 34.686 34.786 34.686 34.786 34.786 34.749
T2 = 10 32.686 32.837 32.686 32.737 32.589 32.637 32.540 32.498 32.650
52 = 15 31.637 31.492 31.637 31.637 31.637 31.540 31.540 31.493 31.577

Table 69.4  The filtering effect of diffident weighted value (W1) on gaussian noise

PSNR (dB) after the nth frame noise reduction Aver-
age of 8 
frames

1 2 3 4 5 6 7 8
W1 = 0.632.588 32.540 32.786 32.588 32.686 32.686 32.588 32.588 32.631
W1 = 0.733.736 33.940 33.686 33.786 33.67 33.686 33.686 33.837 33.749
W1 = 0.834.637 34.736 34.888 34.686 34.786 34.686 34.786 34.786 34.749
W1 = 0.933.736 33.888 33.888 33.786 33.837 33.736 33.736 33.837 33.805

Table 69.5  The filtering effect of diffident weighted value (W1) on Gaussian noise

PSNR (dB) after the nth frame noise reduction Aver-
age of 8 
frames

1 2 3 4 5 6 7 8
W1 = 0.632.488 32.540 32.786 32.588 32.686 32.686 32.588 32.588 32.631
W1 = 0.532.437 32.366 32.978 32.856 32.646 32.786 32.826 32.689 32.749
W1 = 0.433.645 33.823 33.543 33.886 33.332 33.324 33.243 33.543 33.529
W1 = 0.331.736 31.888 31.888 31.786 31.837 31.736 31.736 31.837 33.805
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In Eq. (69.1), F1(i, j) is the pixel value of the last frame, and F2(i, j) is the pixel 
value of the current frame. Next, the second weighed recursive filtering is on, and 
the equation is as follows:

In Eq. (69.2), F (i, j) is the result of the domain filtering, namely, the gray value 
of this point.

69.1.3  Spatial Domain Filtering

69.1.3.1  Edge Detection

First, edge detection can be made. Gauss-Laplacian is also called  LOG operator. 
This operator will carry out a smoothing processing on the original image with 
Gaussian algorithm before solving edge, to realize the maximum suppression on 
noise. Two-dimension Gaussian function is used to smooth the image as follows:

Its shape is like the clock inverted in the two-dimension space. For this func-
tion, Laplace transform can be used, namely, the second-order directional deriva-
tive can be taken for Gaussian function, so the function equation of the 2-D LOG 
operator can be gained as follows:

Use this LOG operator to do convolution operation on input image I(x, y) and 
the output image is as follows:

(69.1)

W = 1, |F1(i , j) − F2(i , j)| > 18

W = 0. 8, 5 < |F1(i , j) − F2(i , j)| < 18

W = 0. 4, |F1(i , j) − F2(i , j)| > 5

(69.2)F(i , j) = (1 − W ) ∗ F1(i , j) + W ∗ F2(i , j)

(69.3)G(x , y) = e
−

x2
+y2

2δ2

/

(

2πδ2
)

(69.4)∇
2G(x , y) =

∂2G

∂x2
+

∂2G

∂y2
=

1

2πδ4

(

x2
+ y2

δ2
− 2

)

e−(x2
+y2)/(2δ2)

(69.5)
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+∞
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+∞
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∇
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∫
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x2
+ y2

δ2
e
−
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+y2

2δ2

)

∗
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−
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+y2

2δ2 I (x − α, y − β)dαdβ
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LOG operator is a low pass filtering process, which is used to eliminate the 
image intensity change when the spatial size is much less than Gaussian space 
coefficient  to reduce noise. Then, use Laplace (∇2) to gain the second-order direc-
tional derivative image F(x, y) of smooth image I(x, y). From the shape of LOG 
operator in Fig. 69.2, LOG operator is about symmetry of round, and is the same 
in sizes of edge detection in all directions.

The 5*5 template of the LOG edge detection operator in this algorithm is as 
follows:

69.1.3.2  Noise Level Detection and Self-Adaptive Filtering

The noise level detection method is based on statistical method. The image with-
out edges should be smooth under no noises. Under no noises, Forman, Football 
video sequences are detected, and noise detection is increased gradually, gaining 
cumulative probabilities of gray differences between [20, 256]. PSNR values are 
in Table 69.6 after sequences experience straight passing, 3*3 center-weighted fil-
tering, 3*3 mean filtering, 5*5 mean filtering, and 7*7 mean filtering.

From the above, the divided four thresholds are T1 = 0.7, T2 = 0.5, T3 = 0.2 
and T4 = 0.1. Order P is the cumulative probability of adjacent point brightness 
difference between [20, 256]. If there is P > T1, 7*7 mean filtering is used; if 
T1 > P > T2, 5*5 mean filtering is used; if T2 > P > T3, 3*3 mean filtering is used; 
if T3 > P > T4, 3*3 center-weighted filtering is used; If P < T4, straight output 
is used, which is based on Weber’s Law, and now the noise is in the acceptable 
range. The algorithms of mean filtering, mid-value filtering and center-weighted 
filtering have been introduced above. Template of 3*3 center-weighted is as 
follows:

(69.6)

−2 −4 −4 −4 −2

−4 0 8 0 −4

−4 8 24 9 −4

−4 0 8 0 −4

−2 −4 −4 −4 −2

(69.7)

0. 08 0. 08 0. 08

0. 08 0. 36 0. 08

0. 08 0. 08 0. 08

Fig. 69.2  LOG operator
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69.1.4  Weighted Output

The space-time combined filter is used in this algorithm, and its results are shown 
in Table 69.7; the Wz is the weighted value of the spatial domain.

From the above, it can be known: Wz = 0.9, if P > T1; Wz = 0.8, if 
T1 > P > T2; Wz = 0.55, if T2 > P > T3; Wz = 0, if P < T3 > P > T4; Wz = 0, if 
P < T4. The weighted equation is as follows:

In Eq. (69.8), Y(x, y) is the brightness value of space-time outputs; Y1(x, y) is 
the brightness value of domain filtering; the Y2(x, y) is the brightness value of spa-
tial domain filtering. The final result is outputted with the form of RGB converted 
by Y component after processed and the U and V component. The conversion 
method is introduced above.

(69.8)Y (x , y) = Y1(x , y) ∗ (1 − W z) + Y2(x , y) ∗ W z

Table 69.6  PSNR values after forman and football sequences cumulative probabilities reduce 
noise when entering different filters or straight under different Gaussian noise

Gaussian noise 
variance/PSNR (dB)

Cumulative  
probabilities

Straight output (dB)

Forman 9/38 0.071 38
37/32 0.11 32
81/29 0.21 29
144/26.5 0.32 26.5
324/23 0.48 23
900/19 0.65 19

Football 9/38 0.07 38
36/32 0.11 32
81/29 0.22 29
144/26.5 0.32 26.5
324/23 0.48 23
900/19 0.65 19

3*3 canter weighted 
filtering (dB)

3*3 mean filtering  
(dB)

5*5 mean filtering  
(dB)

7*7 mean filtering  
(dB)

29.4 29 27.6 27
30 31 29.6 28.5
26.3 29.8 28.5 27.3
25.6 27.9 27.5 25.8
25.3 25.8 26.2 25.9

29.4 29 26.3 25.6
29 30.8 29.5 27.8
27 29 28.8 28.5
24.2 25.8 26.2 24
21 22.9 23.3 23.2
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69.2  Conclusion

The time domain in this algorithm can keep the edges and details of each frame, 
and the spatial domain has a good effect on smooth noise reduction. For differ-
ent speed and sequences with different characteristics, the noise reduction effect is 
excellent. Subjective evaluation on it is good; the PSNR objective evaluation also 
suggests it has a good noise reduction effect.
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Table 69.7  Filtering effect of different space–time weighted value Wz on different level 
Gaussian noise

Movement detection in domain filtering(Wz/PSNR): |F1(i, j)−F2(i, j)| < 18 (dB) |F1(i, j)−F2(i, 
j)| > 18

P > T1
/17

T1 > P > T2
/21.7

T2 > P > T3
/28

T2 > P > T4/
31

P < T4
/33

Wz = 0.9
23.6

Wz = 0.8
26.2

Wz = 0.7
32

Wz = 0.5
31.4

Wz = 0.1
33.8

Wz = 1

Wz = 0.8
23.5

Wz = 0.7
26.1

Wz = 0.6
32.2

Wz = 0.4
31.8

Wz = 0
33.8

Wz = 0.6
22.4

Wz = 0.6
25.8

Wz = 0.5
32.2

Wz = 0.3
32.2

− − Wz = 0.4
31.9

Wz = 0.2
32.5

− − Wz = 0
32.7
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Abstract Micro computer three-dimensional matching stereovision is an impor-
tant research topic which opened new research contents of three-dimensional 
object information to measure small. In this paper, an image stereo match algo-
rithm is proposed based on multi-area match. The proposed match algorithm uses 
the matching strategy point calculation similarity and matches between pixels 
and characteristics of pixels. Finally, pixel is chosen as the biggest similarity of 
matching pixels. Detailed numerical results show the effectiveness of the proposed 
scheme.

Keywords  Color image  •  Image match  •  Multi-area match

70.1  Introduction

At present, the research micro assembly operation is very popular. Microcomputer 
stereovision provides to stereo images operation and micro assembly and is the 
operation of the eyes and the assembly [1]. Based on three-dimensional match-
ing on the stereo image it is an important step in information acquisition, three-
dimensional data reconstruction three-dimensional information, and high precision 
measurement. Stereo precision of matching the determination and image data 
reconstruction precision measurement precision plays an important role in stereo-
vision microcomputer [2].
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70.2  Similar Measurement

In this paper, methods of using the matching strategy point calculation  
similarity and candidate of match between pixels and characteristics of pixels 
are used. Finally, pixel is chosen as the biggest similarity of matching pixels. 
Similar algorithm is a kind of important matching algorithm through calculation 
of the real matches the selected pixels and the correlation between the feature 
candidates pixel matching pixel point by point of matching area [3, 4]. In the 
literature work, single color channels of color images are used to assist scalar 
type of similarity principle, the establishment of a scalar type stereo matching 
algorithms. The advantage of the presented method is rapid processing speed, 
defect is, this algorithm of ignoring the correlation between the color channels, 
so more false color image matching point points, not matching are deduced. 
This paper chooses 1-2-standards and clear correlation coefficient. We the exact 
name of the left and right image in pixels images in the left is called the pixel, 
pixels characteristics on the pixels is called the candidate game. In order to 
expand the accuracy of the three-dimensional matching, center of adjacent pix-
els pixel consists of a pixel set, and the correct pictures, a similar pixel set is 
choice [5]. The goal of similar algorithm is to establish the correlativity between 
corresponding pixel sets. If the feature pixel set is {Clk}, k = 1, 2, 3…,M, a can-
didate match pixel set in the matching area is {Crk}, they correspond of average 
color vector respectively is

The corresponding vector criterion standard respectively is

The average vectors are

(70.1)C̄l =
1

M

M
∑

k=1

Clk

(70.2)C̄r =
1

M

M
∑

k=1

Crk

(70.3)λlk(Clk − C̄l)

(70.4)λrk(Crk − C̄r )

(70.5)λlk(Clk − C̄l)

(70.6)λrk(Crk − C̄r )

(70.7)λ̄l(Clk − C̄l)

(70.8)λ̄r (Crk − C̄r )
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So, we definite the correlation coefficient as

70.3  The Influence of Matching Areas and Similarity 
Measurements to the Stereo Matching

The corresponding objects depth stereo matching point points behind is  
different, and its range is different, unknown. Microscopic surface depth, the 
greater the fluctuating ranges of large gap, and size distribution of the dynamic 
changes of the gap between the matching of the area size changes as the gap size. 
If the size of the area is too small, matching feature points of the matching point 
reporter can’t be in matching area, and then select a the most similar to the match-
ing point pixel matching pixels from the other candidates, cause false match. From 
actual reconstruction experiment, matching that area is too small, reconstruction 
surface become plane and greater practical surface of different shapes, because a 
lot of false match appearance, size, in Fig. 70.1 matching area is too small, match-
ing feature points point a corresponding index four is located outside the matching 
area feature points, the matching point reporters a can choose match point set in 
the candidate is given, and the two indices false match. The worst way to miss 
someone is to describe matching Fig. 70.2 large matching area, a feature points 
corresponding to the matching point actually four, for matching area, put for-
ward the super large consumer are very similar to the matching point matching 
points, many similar five with possible noise effect, also there may be similarities 
of matching point matching point four match points candidate, it will lead to less 
than 5 worse matching.

(70.9)

ρ =

M
∑

k=1

[λlk(Clk − C̄l ) − λ̄lk(Clk − C̄l )][λrk(Crk − C̄r ) − λ̄rk(Crk − C̄r )]

M
∑

k=1

[λlk(Clk − C̄l ) − λ̄lk(Clk − C̄l )]
2

M
∑

k=1

[λrk(Crk − C̄r ) − λ̄rk(Crk − C̄r )]2

Fig. 70.1  Size of matching 
area is small, and matching 
point is outside the matching 
area



524 S. Jiangyan

Based on the arithmetic of multi-matching the initial matching areas get samples 
by increasing the number of matching area, and gave the best matching output of 
the mean square error of the statistics. This algorithm and the other algorithm is 
good at single matching area in the performance and stability. But the multi-match-
ing algorithm is used in a similar measure looking for matching point. In fact, dif-
ferent similar may lead to a measurement matching different output the effect of 
need. A similar measure is an important aspect of influence of three-dimensional 
matching accuracy and stability. We tried to export matching algorithm based on a 
similar measure.

The judge in the similarity between the vector of color, people will take similar 
measures, summarizes the formula of more than 10. Different types of similarity 
measure method is applicable to different types of image, and adopt correspond-
ing measures, the accuracy of the sensitive to noise in weak field noise conditions, 
high anti-interference measures, but the game is actually noise low precision, so 
take similar measures have different stereo matching different performance char-
acteristics. Select and use a similar measure undeserved can also cause the false 
match results and not matching phenomenon.

70.4  The Algorithm Based on Multi Similarity 
Measurements

Multi similarity measurement algorithm can combined many kinds of measurements, 
such as I-norm, 2-norm, 3-norm, infinite-norm, etc. al. If a series of matching output 
samples are given, Xk expresses the output sample with the l, kth similar measure. 
Xk = {Xki,Yki}, i = 1,2,3,…,m, k = 1,2,3,…,n, i is the index series number of sam-
ples. The optimum matching output can be acquired by three steps: Firstly, samples 
are input into a filter, and the false matching data and the wrong matching data is 

Fig. 70.2  Size of matching 
is big, and there are more 
similar matching points
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filtered. Because size of matching area can be adjusted by software, false matching 
data is existent, and there is remarkable difference between false matching data and 
other element data. So false matching data can be seen noises, as shown in Fig. 70.3.

Standard deviation of each element relative to other elements of the sample are 
calculated.

Based on the above function, the corresponding mean-square error samples is 
obtained, σk = {σki }, k = 1,2,3,…,n, i = 1,2,3,…,m. And the minimum value of 
standard deviation set is found, σkmin = min (σk), if σki satisfies the condition 
(σki ≤ T σkmin the corresponding data of σki is the actual matching data. Then 
new sample can be obtained, Xk = {Xki, Yki}, k = 1,2,3,…,n, i = 1,2,3,…,mk. 
Secondly, different sample Xk represents different level, and under different simi-
lar measurement conditions, emerge probability of wrong matching data is also 
different. It is possible for new sample including bigger different matching data 
with different similar measurement. By analyzing the difference between levels, 
filtering bad level and calculating the average value of remaining levels, wrong 
matching data can be corrected furthermore. The average value is calculated by the 
function

Based on the above function, the average sample can be obtained as

(70.10)σki =





m
�

j=1, j �=1

�

�

xki − xk j

�2
+

�

yki − yk j

�2
�

�

(m − 1)





1
2

(70.11)
x̄k =

(

mk
∑

i=1

xki

)/

mk

(70.12)ȳk =

(

mk
∑

i=1

yki

)/

mk

(70.13)X̄k = {x̄k , ȳk}

Fig. 70.3  The similar 
measure causes the impulse 
noise
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If bigger different elements appeared in the sample, the standard square error is 
used to find the best matching output. Mean square-error of one element relative to 
other elements for X̄k is

A standard deviation sample is constituted by σ̄k, and the sample is

k = 1, 2, 3,…,  n. The minimum value of the above sample is

If σki satisfies the condition σki ≤ T σkmin, there is little difference among cor-
responding data, and data are valid to be kept. Via the above two steps, the match-
ing output sample can be finally obtained as

k = 1,2,3,…,p. And the average value of above sample elements is as the final 
matching result.

The output of stereo matching algorithm is the disparity signal indicated with  
d(m), m = 1,2,…,M. d̂ (m) is the estimation of  d(m) if noises are considered. We 
use CMSE to evaluate the performance of a stereo matching algorithm. CMSE is

Only use of CMSE to evaluate the performance is not enough, and other math-
ematical quantities are used too, such as matching effective ratio (S), matching rate of 
accuracy (PO) and single pixel matching rate of accuracy (PI). Many kinds of thresh-
old are used in a stereo matching algorithm, such as correlation threshold, and these 
thresholds can filter some candidate matching points. So it is possible for a matching 
algorithm to owning high precision, but more small amounts of matching points.

70.5  Conclusion

A match algorithm based on multi-similarity measurements and multi-matching areas 
also have the deficiency, it increasingly consumes the computer resources, is more  
time-consuming more, and is not suitable for the real-time movement environment.

(70.14)σ̄k =





m
�

j=1, j �=1

�

�

x̄k − x̄ j

�2
+

�

ȳk − ȳ j

�2
�

�

(n − 1)





1
2

(70.15)σ = {σ̄k}

(70.16)σ̄kmin = min (σ̄)

(70.17)
⌣

X =

{

⌣
xk ,

⌣
yk

}

(70.18)C M SE =
1

M

√

√

√

√

M
∑

m=1

[

dt (m) − d̂ (m)

]2
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Abstract With the continuous development of China’s economy launching 
its well-off society, universal electric power service is becoming increasingly 
important. However, this process will increase the power enterprises infrastruc-
ture construction costs and   a decline in revenues. This paper analyzes the prac-
ticality of the method of the DEA cost of universal service cost compensation 
model and uses the model to determine the evaluation and then makes an empir-
ical analysis of selected performance lever, and puts forward appropriate policy 
recommendations.

Keywords  Electric power universal service costs  •  Cost accounting methods  •  Policy 
recommendations

71.1  Introduction

In order to guarantee people’s daily life and work on electricity in order that all 
people can enjoy the country’s electricity supply, the government is often forced to 
intervene in electric power enterprises, prompting the promotion of the universal 
service [1, 2]. However,  now power companies do not have good power gener-
ally costing the government a lot in targeted subsidies, universal service, the cost 
to only rely on themselves to bear, undermining the competitive conditions of the 
electricity market and thus losing a lot of income [3, 4].
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71.2  Electric Power Universal Services Overview

71.2.1  The Concept of Electric Power Universal Service

The universal electric power service refers to unified power enterprises, where eve-
ryone has an acceptable price to provide the same quality of electricity service. 
The main emphasis in this concept is there are three points [5]. First of all, to 
ensure uniform quality of service, we charge a uniform price for electricity in uni-
versal service without discrimination or differential pricing. Second, the uniform 
price of service if the vast majority of users are acceptable to recognized, will not 
be set too high or random prices. Finally, in the conditions of the previous price, to 
ensure that many people can enjoy the national government to force to promote the 
universal service discount, especially in remote and economically backward areas.

After the power system reform, the interests of the separation of power enter-
prises themselves have been unable to support the universal service, the implemen-
tation of the main by the enterprise to a combination of business and government. 
We can see from the definition of universal service, the service is aimed at the object 
is some of the power system or policy is not in very developed sites and areas.

71.2.2  The Status of the Electric Power Universal Service

In big cities, the grid coverage is always good. In recent years, largely through 
our government’s continuous development and efforts to remote and impover-
ished areas of the power problem has been resolved, many provinces and cities 
have achieved the “Power”. China has a vast territory, want to completely solve 
the supply problem, take some time and the accumulation of financial resources. 
In China, there are still many people without access to electricity, the need for the 
state to further the implementation of the Electric Universal Service.

In order to achieve this goal, it is necessary for the state and power compa-
nies to expand the coverage of the grid, the original grid upgrade, extension and 
expansion, or local conditions in a number of electricity-less areas of new energy 
power generation to ensure that every household smooth access to electricity.  
In the process of infrastructure, the electricity businesses to invest in hardware 
costs and management costs, and the government should give appropriate compen-
sation, which is also the purpose of universal service costing.

71.2.3  The Importance of Electric Universal Service

In this modern society, the use of electricity is closely related with people’s daily 
lives. No electricity, it means that people not take electric lights, and not take TVs, 
rice cookers and other household appliances, does not take computers, mobile 
phones this communication tool, not network, completely isolated from modern 



53371 Research of the Electric Power Universal Service Cost

life. And the universal service not only extends the power grid, but also controls 
electricity; provide basic power protection for the residents of those remote and 
poor areas, to improve their standard of living and quality [6].

In addition to life, the power is with the production operations close contact. 
Now produce more and pay attention to automation and information to those with 
power are inseparable from the implementation of the universal service of electric-
ity, but also to promote change in the way of local productivity, and accelerate 
their socio-economic development and improve local living conditions.

On the political side, the current social crowd phase need attention, such as 
low-income groups, persons with disabilities, as well as the population located in 
remote and poor areas, they also need the universal service to improve its produc-
tion status and improve their quality of life [7]. If can not, you may will social ine-
quality has further widened the social contradictions are growing wider. Especially 
today’s information society, the power of universal service is particularly impor-
tant for our country to build a harmonious socialist society.

71.3  The Electric Power Universal Service Cost  
Accounting Methods

71.3.1  Basic Concepts of the Electric Power Universal  
Service Cost Accounting Methods

To ensure that universal service can be carried out smoothly, it must be accurate 
accounting of the net cost of electricity due to the introduction of the universal ser-
vice, which the Government may have targeted compensation for business losses. 
The difference between the income and input costs is the implementation of the net 
cost of universal service. Mainly to the cost of the concept of the following two [8]:

1. Historical cost: This concept is mainly focus on the actual cost of the opera-
tors, data from the corporate accounting statements, which is also the regula-
tor’s cost analysis of the main data sources.

2. forward-looking costs: the cost of application of this concept in order to 
achieve efficiency pricing, that is, to achieve the maximization of consumer 
and producer surplus, emphasizing the variability of the cost, marginal and 
opportunistic.

Different accounting methods correspond to the intensity of the excitation. 
China’s electric power universal service costing methodology should be based on 
forward-looking cost calculation method. This accounting method excludes the 
impact of non-efficiency factors on the cost of universal service high-cost areas of 
the enterprise to reduce costs restraint mechanism. In the current situation, elec-
tricity regulatory agencies commissioned by the power grid companies provide to 
universal service areas that are remote and undeveloped and are not yet the power 
of the region, hence calculating the cost of electricity to these areas can only be 
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forward-looking cost. Although the accuracy of this approach is  not high, taking 
into account the particularity of the universal service, this method is the most prac-
tical. The advantages of this approach are that we can promote grid adoption of 
new technology to improve the operational efficiency.

71.3.2  The Establishment of Data Envelopment Analysis 
Model

Data Envelopment Analysis (DEA) analysis method is a most commonly used 
evaluation model. This model is used to evaluate the overall evaluation of DMU 
between multiple inputs and outputs.

Assumptions of this model in the same type of s departments or enterprises 
(DMU); every DMU has m types of input (the cost of resources), and n types of 
input (the effectiveness of the amount of information), each j-th decision making 
unit DMUj (j∈I = {1,2,…, n}) corresponds to the input and output indicators (Xj, 
Yj); The vector is expressed as Xj = (X1j, X2j,…, Xnj) T > 0; the output vector is 
expressed as Yj = (Y1j, Y2j,…, Ynj)T > 0; xIj is the DMUj ith input, yIj is DMUj the 
rth output (j = 1, 2,…, n; i = l, 2,…, m; r = 1,2,…, s).

Weight means V = (v1,v2,…, vm)T, U = (u1,u2,…, um)T and then[9]

And we establish the model [10]:

It can be concluded that online function of the model is the optimal solution 
that reflects the relative effectiveness of different types of decision-making units 
on the model of optimal solution u and v, the objective function vp = 1; this deci-
sion-making unit develops methods for the DEA to be effective.

71.3.3  Electric Power Universal Service Cost Calculation

We use the DEA C2R model and the MaxDEA5.0 calculation, according to the 
universal service evaluation indicators, to estimate the universal service perfor-
mance evaluation results as shown in Tables 71.1 and 71.2.

(71.1)h j =
uT y1

vT x1

=

∑a
k=a uk yk

∑m
j=1 v j x j

(71.2)

maxh j =
uT y1

vT x1

=

∑a
k=a uk yk

∑m
j=1 v j x j

= Vp

st

∑a
k=a uk yk

∑m
j=1 v j x j

≤ 1, j = 1, 2, . . . , n

v = (v1, v2, . . . , vm)T
≥ 0

u = (u1, u2, . . . , um)T
≥ 0
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By analyzing the results we can see that the lowest city relative performance 
index value, the input costs of electric power universal service, on the contrary, in 
the power rate and the consumption level is relatively high, so in the implementation 
of the universal service the effect of high, but its relative performance is the lowest.

By analyzing the results we can see that the lowest city relative performance 
index value, the input costs of electric power universal service, on the contrary, in 
the power rate and the consumption level is relatively high, so in the implementation 
of the universal service the effect of high, but its relative performance is the lowest.

71.4  The Related Policy Proposals of the Electric Power 
Universal Service Costs

The government executive order to achieve universal service is already in line with 
China’s economic reform, resulting in the level of universal service not high, uneven 
regional development,  and lack of funds, especially in the less developed western 
regions. These issues have become very prominent. Therefore, the government-led 
transitional measure is that of establishment of long-term mechanism of universal 
service fund in the electric power industry reform to provide universal service.

Table 71.1  Analysis results of the universal service DEA evaluation index value and the relative 
performance value

DMU Relative perfor-
mance values

Input index ($)

Gross domestic 
product (GDP) 
per capita

Rural residents’ 
annual income

Investment cost 
of rural power 
network

Rural power 
network opera-
tion and main-
tenance costs

City 1 1 22,732 4,832 453,466 32,456
City 2 0.97 24,256 4,945 512,455 46,433
City 3 0.87 31,452 5,536 643,345 78,432

Table 71.2  Analysis results of the universal service DEA evaluation index value and the relative 
performance value

DMU Relative 
performance 
value

Output indicators (%)

Village 
power rate

House hold 
power rate

Per capita 
electricity 
consumption 
growth rate

Power supply 
reliable rate

Voltage 
qualification 
rate

City 1 1 100 99.6 8 99.7 98.1
City 2 0.97 100 99.2 6.4 99.6 95.4
City 3 0.87 100 99.3 7.7 99.7 95.3
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71.4.1  Subsidies Objects and Content of Explicit Universal 
Service Fund

Power universal service is dynamic; therefore, the object of the universal service 
may be time changes and changes. However, at a particular time, the universal 
service also has the relative stability of the strategic objectives of a country at a 
certain period of time [11]. As a developing country, for China’s electric power 
industry, electric power universal service fund subsidies are mainly targeted at two 
categories; first, the power of high-cost areas to provide universal service opera-
tors, and second the low-income electricity users. Electric Universal Service Fund 
subsidies can be divided into two phases. The first stage is the compensation cost 
areas, the cost of electricity operators to provide universal service, to maintain the 
development potential of the power operator and to achieve the goal of universal 
service; the second stage, when mature, is to direct subsidies to low-income users 
to realize the effectiveness of the universal service objectives. Power universal ser-
vice cost compensation is calculated as [12]:

In the equation, Fi represents the amount of compensation in i parts of the power 
supply enterprise in the implementation of the universal service; C0 is the selected 
benchmark area of the universal service net cost; θ indicates performance factor.

71.4.2  Clear the Source of the Universal Service Fund

National fiscal transfer payment In addition to providing a universal service 
policy, the Government needs to provide financial support. It was mainly through 
financial subsidies directly to give businesses the universal service fund mecha-
nism established by the financial transfer payment funds into the universal service 
fund accounts. The proportion of the financial transfer payment can be determined 
according to the socio-economic development and the state’s financial ability to pay.

Power ventures to pay the universal service fund In order to create an open, 
fair and impartial competitive environment, all power enterprises should fulfill the 
universal service obligations to pay the universal service fund, according to their 
income by a certain percentage. To take into account in the development of pay-
ment of the proportion of the difference in profitability between different electric-
ity enterprises and sustainable development capacity, so that enterprises can afford.

Social sources Electricity services are necessities of the masses through propa-
ganda, affluent population, and foreign groups to donate funds to the development 
of China’s electric power universal service. Although there is some uncertainty in 
the way of this to raise funds, but along with economic development and progress 
of civilization, for the Electric Universal Service Fund to provide support to peo-
ple concerned about the problem of poor electricity will more and more willing to 
universal service for electricity Fund support will be more and more.

(71.1)Fi = C0 × θ
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71.4.3  Improve the Operational Efficiency of the Universal 
Service Fund

First of all, we can introduce a competition mechanism to improve the efficiency 
of the operation of the Fund. The distribution phase of the universal service fund 
introduces franchise bidding, auction format, and the number of enterprises to 
compete on the electric power universal service entry date of a franchise.

Secondly, the concept of performance management into the daily operation of 
the Electric Universal Service Fund to assess the effect of the use of the universal 
service fund, supervise the performance of enterprises to use the funds to improve 
the operational efficiency of the universal service fund. In addition, the govern-
ment and the public in accordance with the results of performance evaluation of 
enterprises run supervision.

71.5  Conclusion

In the course of the development of our socialist society, electricity is a huge prob-
lem for people’s livelihood. The government should implement universal service 
as soon as possible, and the power industry should be established as soon as pos-
sible with  good power universal service cost accounting methods. In accordance 
with this request the government should give out  reasonable subsidies to achieve 
the maximum results at minimum cost.
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Abstract Needless to say, folk sports culture is the root of a country’s traditional 
sports, which is particularly important, though folk sports culture from ancient 
to modern times is not an easy matter. This paper is based on this issue, citing 
foreign traditional folk sports and their characteristics, and analyzing the course 
of development of foreign folk sports. Finally, the paper uses the theory of fuzzy 
mathematics, folk sports, and cultural characteristics with evaluation results show-
ing the development at the leading level.

Keywords  Foreign folk sports  •  Folk sports culture  •  Fuzzy evaluation method

72.1  Introduction

Folk sports wealth is a treasure house of human culture and the bridge connect-
ing human thoughts and feelings. Whenever on this bridge, different colors, 
languages, ideas, and personalities of people will be rapid in spiritual intimacy, 
together amazing, impressing, and blending into the soul. They were generated to 
motivate the women who struggled with each other to develop them.

Folk sports are one of the most active in folk culture, the most active and most 
extensive influence, and the most far-reaching of  practical activities [1]. Folk 
sports also gave birth to the main source of all sports. Folk sports are a national 
culture, and is like a bright pearl in world history. Today, according to sports folk 
on the rightful place in the sports science and folklore of the two fields of science, 
people have good reasons to develop and make him shine and glossy glorious for 
the height of the new re-met.
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Here, the author thinks it is artificially essential to distinguish between the 
terms folk sports and social sports. Folk sports is an integral part of social sports. 
Widespread among the people, it has a distinctive national style and local charac-
teristics of traditional physical exercise activities. Rich in content, forms, and enter-
taining, the majority of projects are not subject to restrictions of time, place, and 
equipment. There is entertainment, folklore, games, performances, and festivals of 
the features. Folk sports is  created by certain people, heritage, and enjoyment, and 
is integrated and attached to the customs of everyday life (such as festivals, rituals, 
etc.) into a collective, pattern, traditional life of sports activities, both as a sports 
culture and as a living culture. Folk sports is  an important part of folklore, which 
is an important part of folk culture. Sports in the folk life is a living culture relying 
on the customs of people’s daily lives (such as festivals, rituals, etc.), passing on a 
special life and culture, folklore, and sports people daily life organic component.

72.2  Analysis of Foreign Folk Sports Events

This paper lists four folk sports: basketball, table tennis, track and field, and mara-
thon. The origin and history of these folk movements are as follows:

Basketball was introduced in the United States early in December 1891 in 
the City YMCA International Training School in Springfield (Springfield,), 
Massachusetts (Dr Springfield College) by James Naismith, the physical educa-
tion teacher of the school in order to solve the problem of outdoor sports in winter, 
since football and  baseball cannot be played outdoors. He drew on the rules of 
netball to develop the rules of basketball. There are only 13 basketball rules.

Table tennis is derived from the English in this country; its official English 
name is “table tennis” and means “table tennis”. In 1890, several (navy) officers 
stationed in India of the British Navy accidentally discovered table tennis  which 
was quite exciting. Later, they switched to the small hollow ball instead of the 
elasticity of the small solid ball, and the use of timber instead of a racquet, a new 
kind of “tennis” on the table, which is named after the origin of table tennis. Of 
table tennis soon became a rage of popular sport [2]. The early twentieth century, 
the United States began to complete its production of the game of table tennis 
appliances.

Track and field events were created by the Greeks. According to records, the 
oldest track and field competition on the first ancient Olympic Games was held in 
776 BC in Greece, the Olympic Village. The project was only one—the sprint, the 
runway for a straight length of 192.27 m. In the 10th Olympic Games in 708 BC, 
it was formally included in the long jump, discus, and javelin field events. Only 
men were allowed to participate, woman could not even watch and offenders were 
sentenced to death.

Marathon, known to ancient folk sports came from the Greek. In 492 BC, in the 
Persian aggression against Greece, Greek marathons with fewer forces defeated 
Persia. The Athenian generals in Asia were too eager to pass on the news of their 
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victory to the anxiously waiting people of Athens, so they selected a long-distance 
running expert Fei Euripides to transmit messages. The long-distance expert, in 
order to relate to  fellow citizens as soon as possible the news of the victory ran 
hard, and when he went to the central plaza of the city of Athens he was out of 
breath and cried excitedly: “joy, the people of Athens, we are victorious!”. After 
that his cries faded, he pitched down in  the presence of all and did not wake up 
[3]. To commemorate the victory of the battle and in recognition of the diligence 
of  hero Fei Euripides’ achievements, in 1896 the Athenians in the first Olympic 
Games provided a new competition—Marathon. The distance is the distance of 
the Marathon to Athens to determine when Fei Euripides through the line for the 
entire 40 km after 200 m. In 1920, after careful determination, the distance was 
changed to 42 km after 192 m.

72.3  The Course of Foreign Folk Sports Culture 
Development

Based on the historical data, we accessed data from 1979 to recent years, and 
make analysis of more than 30 years; the process of foreign sports folk culture in 
their respective countries, through this study, in order to further the characteristics 
of folk culture of sports, the analysis will play a crucial role.

First, we make the analysis of the data from 1978 to 1988 shown in Table 72.1.
Table 72.1 shows in accordance with the geographical location, a summary 

of the research projects of foreign folk sports and cultural. The table displays 
European countries and their own folk sports culture  which is particularly of great 
importance, compared to North America  which is lagging behind. But the folk 
sports culture has entered a period of development.

Next is the data statistics after 10 years shown in Table 72.2.

Table 72.1  Foreign folk sports and cultural development during 1979–1988

Years North America Europe Others Total

1979 7 11 0 18
1980 9 15 5 25
1981 8 11 3 26
1982 10 8 3 21
1983 4 17 4 25
1984 10 14 4 28
1985 6 16 3 25
1986 8 14 5 27
1987 6 11 3 20
1988 5 14 2 21
Total 73 131 32 236
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Table 72.2  Foreign folk sports and cultural development during 1989–1998

Years North America Europe Others Total

1989 5 6 1 12
1990 7 10 1 18
1991 8 11 2 21
1992 9 10 1 20
1993 7 15 2 24
1994 3 19 1 23
1995 6 16 1 23
1996 4 14 5 23
1997 5 13 5 23
1998 8 10 6 24
Total 62 124 25 211

Fig. 72.1  Sports folk 
developing data in three 
decades in other countries

Table 72.3  Foreign folk sports and cultural development during 1999–2008

Years North America Europe Others Total

1999 6 10 7 23
2000 9 9 6 24
2001 3 12 7 22
2002 10 9 2 21
2003 5 14 4 23
2004 4 19 2 25
2005 9 11 3 23
2006 8 16 4 28
2007 5 15 2 22
2008 10 12 8 30
Total 66 117 45 231
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The table shows a significant downward trend, foreign sports folklore and cul-
tural development is not so active before, but it’s still in good condition (Fig. 72.1, 
Table 72.3).

The cultural development into the heyday, in all aspects of the development 
trend of the more prominent, compared to the folk culture of sports in North 
America and European countries remain unchanged, basically there are no major 
the magnitude of the change. The following figure shows the development of three 
decades in other countries sports folk.

72.4  Sports Folk Cultural Characteristics Based on Fuzzy 
Mathematics Theory

We use the theory of fuzzy mathematics and make sports folk culture features of 
conversion to digital, through the establishment of the mathematical model to ana-
lyze the characteristics of the folk culture of the foreign sports good or bad, the 
model is as follows:

We order X (0) as he modelling sequence of GM (1, 1),

X (1) is X (0)’s 1-AGO (Accumulated Generating Operation) sequence [4],

We order Z (1) is X (1)’s mean (MEAN) generating sequence [5],

We define: GM (1,1) ‘s gray differential equation model as [6]

We set α̂ as the parameter vector to be estimated, that is, α̂ = (a, b)T, and the 
column differential equation of the least squares estimated parameters can meet 
∧

α = (BT B)−1 BT Y n
 [7].

In the Eq. [8]

Based on the characteristics of the folk culture of foreign sports, we construct 
data matrix B and data vector Yn [9].

(72.1)X (0)
= (x (0)(1), x (0)(2), . . . , x (0)(n))

(72.2)X (1)
= (x (1)(1), x (1)(2), . . . , x (1)(n))

(72.3)Z (1)
= (z(1)(2), z(1)(3), . . . , z(1)(n))

(72.4)z(1)(k) = 0. 5 · x (1)(k) + 0. 5 · x (1)(k − 1)

(72.5)x (0)(k) + az(1)(k) = b

(72.6)B =
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. . . . . .

−z(1)(n) 1
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544 S. Yang et al.

We calculate [10] α̂ =

[

a

b

]

= (BT B)−1 BT Y n

Finally, we get the model [11]

Finally, the author gives the error variance of each grade range of foreign folk 
culture, and the results of its features are shown in Table 72.4.
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B

T
B =

[

707. 46375 −54. 41

−54. 41 5

]

(72.10)(BT B)−1
=

[

0. 008667 0. 094319

0. 094319 1. 226382

]

(72.11)α̂ = (BT B)−1 BT Y n =

[

−0. 043879

2. 925663

]

(72.12)dx (1)

dt
− 0. 043879x (1)

= 2. 925663

(72.13)x̂ (1)(k + 1) = 69. 3457e0.043879k
− 66. 6757

(72.14)(x (0)(1) = 2. 67;
b

a
= −66. 6757)

Table 72.4  The results of the features

Small error probability p value Variance ratio c value Rating

>0.95 <0.35 Good
>0.80 <0.5 Qualified
>0.70 <0.65 Barely qualified
≤0.70 ≥0.65 Failure
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72.5  Conclusion

Finally, we compared foreign sports folk culture and sports folk culture, and 
summed up the characteristics of the folk culture of the foreign sports. From the 
table we can conclude that foreign sports folk culture is mainly characterized by 
heaven as opposed to individual-oriented, seeking value, heavy aggressive, chas-
ing executive one, the trend extreme, heavy rational analysis, abstract thinking and 
risk-taking, and so on.
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Abstract Based on the school physical education situation of the aesthetic 
education, physical beauty, sports beauty, clothing beauty, language beauty, 
behaviour beauty, relationship beauty and environmental beauty are researched 
through 261 college students of 5 universities in the survey. Then according to the 
different genders and different disciplines, the school aesthetic education in physi-
cal education is counted, and differences testing experiment is given. Finally, the 
above factors are calculated by using multiple linear regression method.

Keywords  Physical education  •  Aesthetic education  •  School  •  Multiple linear 
regression method

73.1  Introduction

Aesthetics is not affiliated to any other subjects; and the “natural beauty”, “art 
beauty”, “society beauty” are the “things” that give “aesthetic” concept; beauty in 
things are ahead of human thinking and existence. Beautiful feelings do not need 
philosophical analysis and thinking activities, and people want to express this feel-
ing. They will start to think of procedure by selecting expression, vocabulary and so 
on. It appears to be conceptual issues, so that “beauty” does not “want to” come out.

Sports aesthetics in physical education is very important. Because of dif-
ferent ideologies, all sports aesthetics research object, method and result have 
bigger difference. In our country, aesthetic education in school physical educa-
tion research is a developing stage [1]. There are many shortcomings; there are 
many areas in need of improvement. Based on the following physical beauty, 
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sports beauty, clothing beauty, language beauty, behaviour beauty, relationship 
beauty and environmental beauty, a survey of the students and some advice are 
given.

73.2  Aesthetic Education in School Physical  
Education Research

This is achieved by the following 261 university students of five universities. 
At present, all countries have to do aesthetic education reform and strengthen 
aesthetic education in physical education in various solutions in the world. In 
the twentieth century, beautiful psychology has a new theory: a perfect human 
thinking should be the summation of perceptual thinking and rational think-
ing. Aesthetic education makes emotional liberation and sublimation of people. 
Because it is the rationality and human life communication; and it can create a 
sound personality [2]. Investigation of specific is shown in Tables 73.1 and 73.2:

For the school sports in aesthetic education research, the author thinks that 
physical beauty, sports beauty, clothing beauty, language beauty, behaviour beauty, 
relationship beauty and environmental beauty will play a vital role in aesthetic 
education. Therefore, in the process of PE teaching, teachers should strengthen 
aesthetic education in physical education in the following aspects [3]:

(1) Strengthening of the physical appearance of practicality and aesthet-
ics. Any physical appearance should be practical, such as building makes 
life for the people living in it comfortable and convenient, practical crafts 

Table 73.1  The distribution of students

University Hubei 
university

Northeastern 
university

Shandong 
university

Central  
China  
normal  
university

Anhui 
university

Total 
number

Percent  
(%)

Male 14 24 40 30 27 135 51.72
Female 32 23 17 31 23 126 48.28
Total  

number
46 47 57 61 50 261 100

Table 73.2  Student subjects distribution

University Hubei 
university

Northeastern 
university

Shandong 
university

Central  
China  
normal  
university

Anhui 
university

Total 
number

Percent  
(%)

Art 25 0 25 60 19 129 49.43
Science 21 47 32 1 31 132 50.57
Total  

number
46 47 57 61 50 261 100
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should make people feel as one wish. Utility is the basis of aesthetic,  
aesthetics can also enhance the usefulness, and the two things promote 
each other.

(2) Outstanding physical performance and the beauty form. Performance is an 
important feature of the physical appearance, also can be made different with 
drama, fiction, film and other reproduction art. The representation and the 
beauty forms are inseparable (Table 73.3).

Then, the author makes a difference test; the results are shown as follows: (Table 73.4)

(3) Strengthens our country of nationality and era. A practical sport shows the 
combination of nationality and the modern time. The physical aesthetics 
shows a strong national flavour and ethnic characteristics.

(4) Attention to sports science rhythm and rhyme beauty. Rhythm is the most 
basic and important means of sports action fluctuation change expression.  
It is not only can express a certain content and emotion, but also can form 
dance sports beauty.

Then, the author through a survey of 261 college students in 5 universities, male 
and female students, art and science students are compared in this chapter [4, 5]. 
Details are shown as follows:

Where, P < 0.05, P is significant, P < 0.01, is highly significant.
Then, different subject college students' information is investigated, the results 

are shown as follows: (Tables 73.5, 73.6)
Where, P < 0.05, P is significant, P < 0.01, is highly significant.

Table 73.3  Male and female college students in the aesthetic education need

Gender Physical 
beauty

Sports 
beauty

Clothing 
beauty

Language 
beauty

Behaviour 
beauty

Relationship 
beauty

Environmental 
beauty

Male 45.86
±22.07

55.09
±12.98

41.76
±22.98

49.14 
± 16.27

59.85
±15.24

54.68
±18.66

51.11
±18.23

Female 51.88
±24.64

63.86
±16.87

43.16
±24.18

41.57
±17.75

53.77
±17.47

57.14
±18.17

53.05
±20.67

Table 73.4  Male and  
female college students in  
the aesthetic education 
difference test

Factor MD F Sig

Physical beauty 2360.04 4.33 0.04
Sports beauty 2587.34 10.30 0.001
Clothing beauty 162.87 0.23 0.64
Language beauty 4857.24 17.30 0.000
Behaviour beauty 1791.84 6.48 0.01
Relationship beauty 517.08 1.52 0.22
Environmental beauty 240.71 0.63 0.14
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73.3  Aesthetic Education Based on the Multivariate  
Linear Regression Method

Multiple linear regression and linear regression can use statistical test with the sig-
nificance of regression equation, can also use P value method (P Value) as a test. F 
Statistic is:

When H0 is true, F ∼ F(p, n − p − 1). The significance level α is given. 
Check the F distribution table of critical value Fα(p, n − p − 1), F0 of F is 
calculated. If F0 ≤ Fα(p, n − p − 1), accept H0. Namely, in the significant 
level α, we think linear relationship of y and x1, x2, . . . , xp is not significant; if 
F0 ≥ Fα(p, n − p − 1), this linear relationship is obvious. Use P value method 
for significance test is very convenient: this P value is P(F > F0). Use of com-
puter is easy to calculate the probability. Many statistical softwares (such as 
SPSS) are given a test value P, which eliminate the censored distribution table 
trouble, for a given significance level α, if p < α, H0 is refused, instead, H0 is 
accepted [6].

On linear correlation conditions, two or more independent variables change on 
a dependent variable quantity. It shows a relationship among numbers of math-
ematical formulas that is called the multivariate linear regression model. This 
chapter is based on multiple linear regression method to study aesthetic education. 
Established model is described as below:

(73.1)F =
MSR

MSE
=

SSR/p

SSE/(n − p − 1)

Table 73.6  Male and  
female college students in  
the aesthetic education 
difference test

Factor MD F Sig

Physical beauty 1069.05 3.46 0.16
Sports beauty 469.32 1.94 0.18
Clothing beauty 1904.24 1.78 0.07
Language beauty 2578.57 9.26 0.003
Behaviour beauty 1067.14 3.78 0.05
Relationship beauty 896.74 2.65 0.11
Environmental beauty 1849.37 4.73 0.03

Table 73.5  Effect of different disciplines of sports aesthetic education

Gender Physical 
beauty

Sports 
beauty

Clothing 
beauty

Language 
beauty

Behaviour 
beauty

Relationship  
beauty

Environmental  
beauty

Science 46.72
±25.04

57.89
±17.47

45.13
±23.57

42.47
±16.59

54.24
±16.31

57.67
±17.34

54.63
±20.77

Art 50.81
±21.79

60.35
±14.64

38.17
±23.27

48.55
±17.39

58.746
±17.11

53.85
±19.33

49.45
±18.47
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Let y be an observable random variables, it is impacted by P non random fac-
tors x1, x2, . . . , xp. y and x1, x2, . . . , xp has a linear relationship:

where, β0, β1, · · · , βp is p + 1 unknown parameters,ε is unmeasured random error, 
and it is usually assumed as N (0, σ 2). We call formula (73.2) is multiple linear 
regression model. y is known as explanatory variable (the dependent variable), 
xi (i = 1, 2, . . . , p) is explanatory variable.

According to the sports aesthetic education research, the multiple regression 
equation is established. First, the unknown parameters ε1, ε2, . . . , εn are estimated. 
For which, we have n independent observations for getting n group of sample data 
(xi1, xi2, xi3; yi ). They meet formula (73.2).

where, ε1, ε2, . . . , εn are independent of each other and are subject to N (0, σ 2).
Formula (73.4) can be expressed in matrix form:

where, Y = (y1, y2, . . . , yn)
T , β = (β0, β1, . . . , βp)

T , ε = (ε1, ε2, . . . , εn)T, 

ε ∼ Nn(0, σ 2 In), In is n order unit matrix.

By the formula (73.4) and the properties of the multivariate normal distribution, 
Y  obeys dimensional n normal distribution; its expectation vector is V, variance 
and covariance matrix is σ 2 In, i.e. Y ∼ Nn(Xβ, σ 2 In).

Finally, by using of the Kendall coefficient matrix, physical beauty, sports 
beauty, clothing beauty, language beauty, behaviour beauty, relationship beauty 
and environmental beauty of the 7 factors of value are shown in the following for-
mula (73.7):

(73.2)E(y) = β0 + β1x1 + · · · + βpx p

(73.3)E(y) = β0 + β1x1 + · · · + βpx p

(73.4)



















y1 = β0 + β1x11 + β2x12 + · · · + βpx1p + ε1

y1 = β0 + β1x21 + β2x22 + · · · + βpx2p + ε2

· · · · · ·

y1 = β0 + β1xn1 + β2xn2 + · · · + βpxnp + εn

(73.5)Y = Xβ + ε

(73.6)X =









1 x11 x12 . . . x1p

1 x21 x22 . . . x2p

. . .

1 xn1 xn2 . . . xnp
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The final calculated results show science students of sports aesthetic education 
teaching environment is not as good as art students. Between male and female, 
the 7 factors—physical beauty, sports beauty, clothing beauty, language beauty, 
behaviour beauty, relationship beauty and environmental beauty—has little  
difference. It shows the sports aesthetic education teaching environment can be 
basically regardless of gender issues [7] (Table 73.7).

73.4  Conclusion

Investigation is given based on the 261 college students of the 5 universities in 
this chapter, and then multiple linear regression method of the results is analysed. 
Gender does not influence sports aesthetic education teaching environment; and 
the subject will influent on sports aesthetic education teaching environment. Thus, 
this is sure to affect the education, the school physical education teacher should 
distinguish science and art students.

(73.7)

∂ Q(β̂)

∂β0

= −2

n
∑

i=1

(yi − β̂0 − β̂1xi1 − β̂2xi2 − β̂pxip) = 0

∂ Q(β̂)

∂β1

= −2

n
∑

i=1

(yi − β̂0 − β̂1xi1 − β̂2xi2 − β̂pxip)xi1 = 0

∂ Q(β̂)

∂βk

= −2

n
∑

i=1

(yi − β̂0 − β̂1xi1 − β̂2xi2 − β̂pxip)xik = 0

∂ Q(β̂)

∂βp

= −2

n
∑

i=1

(yi − β̂0 − β̂1xi1 − β̂2xi2 − β̂pxip)xip = 0

Table 73.7  Results

Factor Physical 
beauty

Sports 
beauty

Clothing 
beauty

Language 
beauty

Behaviour 
beauty

Relationship 
beauty

Environmental 
beauty

Physical beauty / 31 6 14 21 27 12
Sports beauty 1 / 5 7 14 18 17
Clothing  

beauty
26 27 / 27 6 15 29

Language 
beauty

18 25 5 / 24 26 32

Behaviour 
beauty

11 18 16 8 / 7 15

Relationship 
beauty

5 14 17 6 25 / 23

Environmental 
beauty

20 15 3 0 17 9 /
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Abstract Indigenous psychology is getting more and more attention by the modern 
society, but indigenous psychology research from all walks of life are limited in 
natural science point of view, and many of them are the analysis of the  theoretical 
importance of indigenous psychology, significance, and direction. This paper is 
based on psychology culture turn from the perspective of the indigenous psychol-
ogy to the analysis of development trend, the cultural turn is not only attention to 
the nature but also to the people’s psychology and behavior, making it more pro-
found understanding of and through, based on a review of the related literatures, 
the cultural turn to indigenous psychological effect on the development of research 
hypotheses, combining to the quantitative data analysis and coming to the conclu-
sion, in order to instruct the development of indigenous psychology, making the 
indigenous psychology can combine to local culture and Humanistic culture and 
get better and more sustainable development.

Keywords  Cultural turn  •  Indigenous psychology  •  Quantitative  •  Development  
tendency

74.1  Introduction

With the continuous development of society, social deep indigenous psychology 
research attracted all walks of life’s attention in the society, but to the research 
of local psychology, it also is the theoretical analysis of the importance and  
significance in the majority, and much of the research on the basis of western  
psychology, or is only for the local psychological analysis through the psychology 
of ancient Chinese, not really internalize the western psychology methods to use or 
the comparative analysis, the real practical characteristics of native to the analysis 
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of cultures are rarely, research of localization are marching for, in the research 
topic, theoretical guidance and methods lacking the original analysis [1, 2].

Cultural turn will fill cultural factors into indigenous psychology investiga-
tion, not only provide a novel and broader view, make the indigenous psychology 
research more in-depth and comprehensive, be helpful for you to have more intui-
tive understanding to objects, nature, and main body of the psychology research, 
also let everybody to internalize the essence of the culture in psychology category, 
be helpful for people more close to reality to know about the mutual intrinsic rela-
tionship of cultural features and indigenous psychology, be helpful for the indige-
nous psychology research on cultural diversity and methods of the integration and 
effective comprehensive development [3]. This paper is a psychology of the orien-
tation of culture in perspective, putting the local traditional cultural factors into the 
psychology of the research, combined with proper effective quantitative analysis 
way, further establishing indigenous psychology development paradigm, the con-
struction of indigenous psychology development system of culture orientation, and 
analyzing the development trend of the indigenous psychology [4].

74.2  Theory and Research Method

Indigenous psychology is based on the traditional culture of each country and get 
the comprehensive system psychology, but also is the change and use of the con-
cept, mode, and method of western psychology. Psychology and culture will be 
closer together, and further to apply to the local culture, to supplement each other. 
Indigenous psychology is making up of theoretical issues, the methodology and 
discipline system of the localization of the content. And they need more issues 
area shows that embodies the way of the local people, most local humanism fea-
tures and psychology behavior [5]. The localization of the theory requires from 
the local century, which will be able to reflect the situation of Chinese characteris-
tics and traditional culture and unique psychology got considered. The localization 
of method not only refers to the model and method of western psychology and 
joins special Chinese native way combining two for one. Subject system will be 
planned and arranged combining the local education way to curriculum content, 
time, training plan and methods, such as academic activities, organization form.

Variable data access method of the psychology have evaluation, experimen-
tal psychology, and cognitive neuroscience paradigm (see chart 1), this paper is 
to use measurement, combined with the form of questionnaire measuring, for a 
regional personnel divided into several sample group that is the control group and 
the investigation on the data obtained for the quantitative analysis of the data by 
statistical software (Fig. 74.1) [6].

This paper is from the perspective of indigenous psychology of cultural ori-
entation to study the development trend of psychology culture, which need 
the quantitative evaluation analysis for influence of indigenous psychology 
of culture orientation, according to the literature material of psychology set the 
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representative factors index such as motivation, psychological change degree and 
behavior degree to five individual table, cultural orientation variable selected six 
index factors to exploratory factor analysis, through the investigation and get the 
data score, and statistics influence degree from the local orientation for culture 
psychology. Thus, we can take effect quantity (with d said) to determine [7].

d = (χ1−χ2)/s2,  S =

√

1
N

N
∑

i = 1

(χi−µ)2,  S for standard deviation.

According to correlation statistical analysis method of two samples variable has 
four (see Table 74.1). Use coefficient square of point two column related (show  
by r2

pb
) [8].

r2
pb =

(t)2

(t)2
+df, df is two samples variable degrees of freedom that is for 

n1 + n2 − 2.

Fig. 74.1  Access method figure of psychology variable data

Table 74.1  Related statistical testing method of sample variables

Sample variable type Statistical analysis

Continuous Pearson product-moment correlation, regression analysis
Type (two)

continuous
T test, two column related, point two column related

Type (three above) continuous F inspection, the series related (rank)
Type The χ2 test, and all relevant contingency table
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74.3  The Present Situation of Indigenous Psychology  
and Data Analysis

Indigenous psychology is humanistic psychology on the basis of the psychology 
and gets the local behavior model, richer and enriches the content of the psychol-
ogy and areas. It was originally the study of Chinese local people from the per-
spective of the psychology in the west, in order to analyze the local personage 
psychological guidance and the development characteristics and behavior situa-
tion; next is combined to China’s actual culture, economic and social background, 
the thorough analysis of Chinese people’s psychological condition and behavioral 
development situation on the reform. It now enters into the new study stage of the 
comprehensive theory, method, and idea of the localization. We must overcome 
the concept confusing, completely devoid method of western psychology, etc., 
which only pay attention to the object and neglect the content of the indigenous 
psychological research.

Use exploratory factor analysis to analyze factors indicators of the sample data of 
cultural orientation (see Table 74.2), from six index factors of the cultural orientation 
on two aspects of exploratory factor analysis. Through the analysis of SPSS which 
is statistical software, when freedom DF for 300, p value is less than 0.01, under the 
condition of the factors index overall Chi square spherical inspection is 773.872, this 
shows that the index of culture orientation in the range of 0.01 is significant relation-
ships, so the index factors of culture orientation can offer factor analysis. And the 
total variance level which culture orientation factors can explain was 73.051 %.

Based on the sample survey data from the Table 74.3 and Fig. 74.2, it is known 
that, the changes of the data except for Mean deviation are 5 in the different 

Table 74.2  Exploratory factor analysis of psychological cultural orientation

The first factor The second factor

The first factor: relational orientation
1. More like a atmosphere of harmonious 

relationship to work
0.765

2. Like 0.598
3. Look, harmony in all things 0.668

Second factor: the family orientation
1. Have a close relationship with his family 0.871
2. Have a strong sense of responsibility to the family 0.613
3. Try hard for personal ideal 0.785

Table 74.3  Capacity change data tables of T sample inspection

Samples Mean deviation 
MS

Standard  
deviation S

T DF P

14 5 0.81 1.38 29 0.18
34 5 0.81 2.08 67 0.07
134 5 0.81 4.10 267 0.002
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sample size, while the standard deviation having no change is 0.81, the rest have 
change. With the increase of sample size, numerical value of T value and DF value 
increase, but the increase amplitude is different; the growth of DF is very big. But 
along with the increase of the sample p value is decreasing. This fully explain the 
sample selection should be as much as possible, and representative, the more real, 
accurate to get the influence degree of cultural orientation for the development of 
local psychology.

According to the Table 74.4, the correlation coefficient of the development of 
cultural orientation and indigenous psychology is 0.76, when t value is for 11. 
P value is less than 0.01 level, which analyzed data can build the structure model 
between variables.

According to the Table 74.5 and Figs. 74.3, 74.4, the analysis results of psy-
chology culture orientation in indigenous psychology influence show that the ori-
entation of culture is 32.6, the mean error is only 2.6, the effect size d is 0.828 
when p value is 0.015, saying psychology culture orientation can explain the 
nearly 83 % of indigenous psychology development variance, also reflect that 
the cultural orientation have a big influence to the development of the indigenous 

Fig. 74.2  T sample 
inspection capacity change 
data analysis

Table 74.4  Analysis of related coefficient development of cultural orientation and indigenous 
psychology

Mean Standard deviation

Cultural orientation 32.6 0.81 (0.76)
The development of local psychology 29.5 0.83

Table 74.5  The results of analysis of psychology culture orientation in indigenous psychology 
influence

SS DF MS F P D

Cultural orientation 33.5 320 32.6 8.95 0.015 0.828
Error 30.0 9 2.6
Sum 45.2 329

74 Analysis on Indigenous Psychology Based on T-test Statistical Regularity
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psychology, for the local psychology research it has practical significance, so need 
to take psychology culture orientation seriously.

74.4  Conclusion

Research on culture orientation for indigenous psychology can be small to anal-
ysis of local humanistic psychology and compared with the western and have a 
contact with the international. The development trend of the indigenous psycho-
logical need further strengthens combination of Chinese and western cultures from 
the theory, the concept and method provide the development way of indigenous 
psychology.

The first is the core as the research content, using western psychology to thick 
live essence, seeking common ground while putting aside differences, fully the 
advanced guidance to the volatile, creating effective way belongs to local.

The second is to fully combine with own conditions; join local traditional 
national culture ideas, to constantly be enriched, perfect and more Chinese 

Fig. 74.3  Analysis 
of psychology culture 
orientation to indigenous 
psychological impact

Fig. 74.4  Analysis 
of psychology culture 
orientation to indigenous 
psychological impact
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characteristics. China has a long history of culture, the broad and profound 
thought knowledge; this is also the advantage of Chinese indigenous psychology. 
Having the local culture, it is not only inheritance and innovation for their culture, 
but also rich with the ancient culture and ideology, make its continuous to carry 
forward.

The third is that apply comprehensively concept and principle of dialectical 
materialist to undertake thought and method of guidance. The localization of the 
psychology requires not only its actual conditions, and also need to fill foreign 
outstanding cultural principle into the traditional national culture, to get the good 
method, using to the study of the local psychology and behavior development, 
which will comprehensive fully from local humanities, economic, political, and 
other environmental factors to solve the problem of the indigenous psychology 
and realize the characteristics of the localization psychology.
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Abstract Usually, we use the arithmetic to build correlation equations for  
solutions when we encounter problems. This paper builds problem-solving 
model through the use of theory model of higher algebra, which are the research 
methods for problems based on algebra, to establish model matrix of relevant 
algebraic and response relationship of logic problems, and to formulate a con-
cept of mathematical symbols system (MSS), to interpret problems in the pro-
cess of the teaching, and to bring target of problems into the specific teaching of  
management; it lets students become supervisor of problem solving, concretely 
analyze and establish algebra theory model of related problems for problem-
solving method.

Keywords:  Algebraic model  •  Mathematics teaching  •  Equation  •  Solution method

75.1  Introduction

In the late 1980s of the twentieth century, Eugenio de filloy developed a kind of 
methodology and for mathematics education research. In this method and theo-
retical framework which played a central role in mathematics teaching, it is the 
study of one local theory model (LTM) describing the idea of organization. The 
model describes the fact that the content of phenomenon produced in the process 
of some special mathematics teaching and learning will involve some special stu-
dents, the purpose of the model is adequate for the observed phenomena in the 
special environment.

In fact, this model is derived from a thing. Not only that, if it occurs, this 
phenomenon will be observed on the basis of the characteristics of the model. 
Therefore, the model is descriptive, explanatory, and predictive, but do not exclude 
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that the observed phenomena can be a means of explanation, prediction descrip-
tion in different ways: different model. One of the main reasons of this theory is 
the phenomenon explained which cannot be observed from the design expected 
and not establish the appropriate analysis program in mathematics education or 
related disciplines on the basis of the general theory, such as psychology, peda-
gogy, sociology, history, epistemology, or linguistics.

75.2  The Symbols of Mathematical System

In consideration of the phenomenon above, we found that it is also very impor-
tant that it should be considered as a symbolic school algebra sign system, 
learning algebra and the symbol system before or the relationship of an interme-
diate language level, thereby incorporating a concept of system of mathematical 
 symbols (MSS).

The phenomenon used in mathematics is not the nature of all languages, which 
makes it not better to use as markers of a term or concept, it belongs to linguis-
tics, therefore speak referred is casual, instead of using the term “expression”. 
Relatively it is also very convenient, because it is used to using “algebraic expres-
sion” or “arithmetic” to refer to the corresponding written form in mathematics.

However, in the phenomenon of some important facts, there are no isolated 
signs stressing (either mathematics or in any text) it may be concealed. This is a 
very common language description for the mathematical text to differentiate, the 
two events as a composition of strict mathematical signs and some other vernacu-
lar language phenomenon. As a whole, Symbol system must be a mathematical 
description of system, rather than the description of the phenomenon, because 
the system is responsible for the meaning of words. Therefore, “system of  
mathematical symbols” which must understand the term is regarded as symbols of  
mathematical signs or mathematical systems, which is the system about the nature 
of mathematics, and not just the individual phenomenon.

In addition, Filloy described the concept of mathematical symbol system in 
1990, which was widely used [1]. It is a service tool to analyze the text produced 
by student, when they teach in the school system; these texts of mathematics are 
regarded as the results of production process and the analysis of history mathemat-
ics texts. When they take these math texts as the object of study, rather than the 
so-called ideal text as performance or text of “the language of mathematics”, they 
measured symbol system of concept mathematic and text which must open in all 
directions. Therefore, when we must say that system of mathematical symbols or 
its corresponding code, the possibility of social convention, it has generated sym-
bol function and has established relevant teaching function, and intend to use in 
their preaching artifacts i. But also it must be considered that the notation system 
or a class of learners produced in order to give the significance put forward of their 
teaching mode, although they could be subjected to influence of social phenom-
ena, it has yet established a corresponding quality system.
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Mathematicians and students in the field repeated the experiment process in the 
read/convert text of mathematics with space for text. In particular, from this teach-
ing model perspective, it creates meaningful text sequence as TS to read/conversion 
into other TSS for learners. In addition, combined with a wide range concept of 
MSS and the concept of generalized, part of text, mathematical text is the so-called 
texts written of mathematical language (symbol). In contrast, mathematical text the 
stratification of production using means of system of mathematical symbols, the 
substance expressed has the difference.

75.3  The Problems of Arithmetic Algebraic

Any procedure of indication, usually in teaching or solving word problems, it puts 
forward translation algebra MSS in textbooks. To some extent, this is also what we 
call the Cartesian method. In Descartes’ method, algebra MSS makes it possible 
to leave the meaning referred to in the statement of their natural language prob-
lem, so as to achieve the transformation, under algebraic equations of the way of 
the solution or equation (S) description. It uses the expression level a natural lan-
guage. Let us put the informal methods aside, such as trial and error, conduct arith-
metic with method which students like very much, such as continuous analytical 
reasoning (MSAI) and (AMSE) continuous exploration of analysis method. These 
methods are formally described as follows: sequential analysis inference method 
(MSAI) is a classic analysis of method to solve the problem. In this method, the 
statement of the problem was regarded as “reality” or “possible state of description 
of the world”, so this text transformation, through the analysis of the sentence, i.e., 
Using “fact” is effective in any possible world. Describing actions of these sen-
tences constitute the logic solver; “likely”, recognized until the conversion used as 
solutions. In use of continuous exploration analysis method (AMSE) solver, espe-
cially in data exploration for analysis of the problem, we can found the relation 
between the quantities in the movement and thereby solve the problems.

Mathematical discovery in the book of the “Cartesian mode” rewrites the rules 
of Descartes, in such a manner, which can be seen as the principle about using 
algebra MSS to solve problem. Descartes’ rules used by Polya are as follows [2]:

(1) First of all, to have good determination of understanding of problems and 
reducing some unknown quantity;

(2) Use the natural way to survey questions, in the appropriate order to regard it 
as the relationship of between problem solving and visualization, according to 
the conditions, it must hold the unknown data;

(3) Separate part of condition, you can express under two different ways in the 
same number, and therefore obtains unknown number of the equation. It 
finally should be divided into conditions of many parts, and thus to obtain the 
equation system as much as possible;

(4) To reduce an equation or equation system.
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Problem of text reading/transformation is the core in this process, using MSS 
algebra in natural language expression, namely an equation expression. Text 
reading/conversion of the process of problem requires a special behavior, which 
extracts from its number and their relationship. Extract semantic statement of this 
group number and exploration in the field of a set of number and relationship, 
which is enough expressed as search equation of algebraic SMS (or as many non 
equivalent equation, named for the number events). This text reading/conversion 
reduction and enlargement: it reduces the amount of text and relations, expands 
the text volume of text read and not mentioned explicitly in a statement of rela-
tionship issues. We call the “analysis of reading”, which is a special reading/con-
version. Therefore, through converting text of the analysis of problems in reading 
into a group of number and relationship, that is to say, we need to translate the 
algebra (SMS phenomenon, in which only system of the quantity and relation.) In 
form, CM is divided into the following steps [3]:

(1) Analysis of the problem, converting it to the list quantity and relation quantity.
(2) Choose one letter (or several different letters) and specifical number (or sev-

eral number).
(3) Write algebraic expressions to specify other number, used the letter in the sec-

ond step, found the relationship of the analysis of reading in the first step.
(4) Write an equation (or launch independent equations of event number in the 

second stage), written algebraic expression of the same number in the third 
step (non equivalent).

(5) Equations are transformed into standard form.
(6) Application formula and algorithm solution, in order to standardize the form 

of the equations.
(7) Explain question result in the statement.

The selected CM split into various steps, described the ideal subject behavior, 
the elements of step method for solving word problems (algebraic) ability, in this 
sense, it is a formal competency model. In fact, students mainly administrate the 
methods to solve the problems of users, they first through a brief reflection phase, 
assessing whether they can foresee the method of the steps, namely write a logical 
symbol frame with their situation. In this logic, we will determine how to use the 
outline of semiotics to problem-solving strategies in the process of students using 
arithmetic in MSAI or in CM algebraic.

75.4  The Equivalence Classification Method of Algebraic 
Classification

The equivalence classification method of Algebraic Classification is an approach 
of system classification to algebraic problems of t using algebraic properties which 
have very big effect on in-depth understanding of arithmetic system structure.
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First, it should construct the equivalent matrix to question: equivalence relation 
of problem-solving method, which can be divided into n + 1 type in accordance 
with equal in rank all, kinds of representative element is [4]: 

Using equivalence relation to classify to space, which represents element is Fn, 
the type is [5]: 

So, represent element is [6]:

At the same time, the establishment of algebraic problem solves one-dimensional 
equation [7]:

Ca + Cr = Cp, Dp × Cp = T , Da × Ca = Cda, Cda = T .

Construct structure diagram for Fig. 75.1:
Figure 75.1 shows that using the specified Network relationship, any solution 

is that start through the analysis of the reading, in which have unknown number, 
because there is no edge, it does not necessarily mean that the algebraic relation 
type is unknown. This means leading to the algebraic solution the analysis of read-
ing. However, this does not mean that this problem is algebra in essence. In the 
fifth section, we will find that in two process of the analysis of problem solving, 
in order to solve the problem, students have different analytical reading for the 
same problem and produce different networks relationship, allowing arithmetic 
operation to get the solution, only having one unknown number, because there are 
edges and path passing from these edges problem. In this case, analysis of reading 
allows the arithmetic solution. Arithmetic or algebraic qualification, therefore, the 
network relation is by the analysis of reading, not the problem.

(75.1)
[

I r

0

]

, (r = 0, 1, . . . , n)

(75.2)1
/

2(n + 1)(n + 2)

(75.3)x2
p − x2

p+1 − · · · − x2
r (0 ≤ r ≤ n, 0 ≤ p ≤ r)

Fig. 75.1  The diagram of 
algebraic problem structure 
solving
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75.5  Optimization Solution of Algebraic Model

Whether feasible and expected solution would use algebra of the MSS or not, it 
determines, to a great extent, the remaining stages of algebraic or arithmetic prop-
erties and the whole solution process. The above is specific management they 
know and control practices (such as the implementation of solving, for example, 
the use of expressions and movements of review of the systematic in each step).

Therefore structural formula the optimization model for [8]:
Dp  + Dm  = Da, Ca + Cr  = Cp, CDp  + CDm  = CDa, Dp  × Cp = T, 

Dp  × Ca = CDp, Dp  × Cr  = St, Da × Ca = CDa, Dm  × Ca = CDm, 
CDm  = St, CDa  = T.

This volume and the network of the relationship can be shown in Fig. 75.2, 
which explain the number and relations put forward in the process of the whole 
solution from the solution in space.

The correct solution in the finals, they only used quantitative relation which 
contributes to the establishment of equation [9]: 

But the logical formula always follows the logic symbol outline, from the 
beginning, operating the unknown and known quantities they expected in the same 
way. This can be described as an version of algebraic model method, which con-
sists of three steps and their action plan is as follows: (a) The establishment of the 
unknown x; (b) Exanimate appearing number in the statement of questions and in 
the narrative stories, and the calculate numerical value or write them down, refers 
that the algebraic expression is unknown, until an equation sum. (c) Solution of 
equations, Origin and the lack of analysis or analysis of quantitative relationship 
may be bad students, causing the error calculation or write the number of algebraic 
expressions of the proper relationship which is failure respond, but responding 
incorrect quantity relation.

It can be seen from Figs. 75.3 and 75.4 that although finding the error on their 
own, using a J was from the beginning of the algebra in the short-term solutions, 
and they do not leave this arithmetic or trial and the error strategy from this pro-
cess. As they are process management, so you can find and correct the error possi-
bility. The students have been reviewing the instruction given and controlling their 

(75.4)x =

( x

57
− 113

)

Fig. 75.2  Network graph of 
the optimization quantity and 
relation
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expression. By resorting to the very examination to control meaning expression 
and description, the use of the vernacular name express this meaning. Through the 
joint efforts and cooperation, students are forced to reach a shared meaning, thus 
preventing them from unnecessary work in grammar.

75.6  Conclusion

The target brought into a teaching mode of problem solving and specific manage-
ment, control, make students find their own practical action, in order to develop 
the steps of problem solving which is required is, when let students become com-
petent of problem solving, and even change their solution strategy or method, 
in the whole process they control, it shows their efforts has not met success. 
Although a systematic review and correct his steps, all the students still select 
the solution path on each from the beginning, even though they had been looking 
instructions of a different solution program. The use of the algebra MSS and anal-
ysis of graph corresponding to plot, we can see the algebraic properties of meth-
ods of problems solving. That is to say, the algebraic properties of the solution is 
not just from their choice of MSS which represent relationships of logical symbol 
contour, but also from these relationships, operation of the unknown amount also 
appeared the network character.

However, new number and relationship are added to their first analysis of read-
ing in a series of trial and error modification, these new relationships generated 
network, which includes possibilities of arithmetic solution, but its initial logic, 
semiotic outline is new possibilities opened up and maintains the algebraic path. 
In this case, the algebraic properties of logic symbol throughout the entire solution 

Fig. 75.3  Relationship 
diagram of logic equation 
number

Fig. 75.4  Relationship 
diagram of algebraic problem 
model
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path. However, at any time, they calculate the unknown number. Only reflection in 
the verification process, they can be finally corrected, but does not leave the arith-
metic reasoning behind.
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Abstract Party members council system is an important part of Party members 
to continue education in college students, it relates to the play of the Party van-
guard and exemplary role. By analyzing the current situation of the education of 
Party members council of university students, Build the Education Convergence 
index system, and analyzed the result of Education Convergence by using multi-
variate statistical analysis, strengthen the scientific and reasonable of Party mem-
ber education evaluation, In order to improve the Party member quality of college 
students.

Keywords:  The principal component analysis  •  The quality of Party members  •  Education 
convergence

76.1  Introduction

Party members of college students are the outstanding elements. It is an important 
issue of College Students’ Party about how to do the education of Party members 
and appraisal work, improving their awareness constantly and maintain the Party 
member’s advanced. Construction of the education of Party members appraisal 
index system on the analysis of the present situation education evaluation based 
on Party members in this paper, and introduce multivariate statistical analysis to 
the Education Convergence Explored more scientific and reasonable method of the 
Party member education evaluation, improving their awareness, enhance the van-
guard and exemplary role of Party members, promote the continuing education of 
Party members [1].
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76.2  Education Convergence Status of College Students 
Party Member

Currently, universities increasingly attach importance to the work of Party con-
struction, especially in the carried out to maintain the advanced education. After 
thorough study and practice of the scientific concept of development, more clearly 
recognizes the leading role of Party-building work, See the achievements of 
College Students’ Party, and should also be a sober analysis of the shortcomings, 
continuing education of Party members, especially education of Party members 
and appraisal work is relatively weak affected the improvement of student Party 
Members.

76.2.1  Focus on the Development of Party Members  
and the Expense of Education Still Exists

The education of Party members reviewed the degree of attention is not enough. 
In the college students’ Party construction, Party member development has always 
been concerned and attention, it is very strict specification from the requirements 
to the procedures of the development, layers of screening, step-by-step checks, 
to ensure the quality of Party members. However, after joining the Party, it has 
been relaxed that continuing education students deficiencies in the supervision and 
evaluation of the student Party members. For example, the probationary period of 
a probationary member examines only a formality. Theoretical study of the Party 
members catch was also in-depth. For party members and exemplary function 
requirement of play is not high enough and so on makes lack rigid requirements 
on the management, supervision, and evaluation of the education council of the 
Party members, Weakened Party spirit training, the theoretical level, and exem-
plary role.

76.2.2  The Relative Lack of a Reasonable Evaluation 
Mechanism and Lack of Scientific Research  
on the Education of Party Members Reviewed

In the current Party members continuing education, often confined to the theoret-
ical study of the branch or participating in the theme of practical activities that 
the arrangement of the next higher Party organization, Not only limit the Party 
members to carry out continuing education, but also constraints more widely of 
the play of the Party member function, this led to the council idea of the educa-
tion of Party members is not enough open. Education of Party members reviewed 
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scientific research was not deep enough. Emergence of the universal education of 
Party members consultative way is a personal summary of the branch council or 
simple classification assessment. There is no good taking into account the inside 
and outside environmental factors of the entire Party branches and individual fac-
tors of Party members, There is no effective grasp and the relationship between the 
new era of Party members specific requirements of the Party and the law of growth 
of college students Party members. There is no scientific integration of the tradi-
tional ideological and political education model and modern management methods 
and so on.

76.2.3  The Relative Importance of Qualitative Evaluation 
in the Deliberations, There is Lack of Qualitative 
and Quantitative Research in the Education of Party 
Members

Due to the impact of the traditional education of Party members review mode, 
the education evaluation to Party members and individual result is often generate 
through the personal summary, criticism and self-criticism. Listen to the masses 
of Party members feedback and recommendations or other forms. So in the tradi-
tional education evaluation on Party members in given is qualitative evaluation and 
feedback. In the development of Party members appraisal index system of educa-
tion, it is necessary to make full use of scientific theory of modern management 
and statistical knowledge, promote the education of Party members review the 
validity and reliability, Play an exemplary role of Party members in learning, life 
and work, and other fields.

76.3  The Initial Building of System of Education 
Convergence Indicators of Party Member  
in College Students

The education council of the Party members involved in a wide range of content is 
a relatively complex system [2]. It is necessary to consider all aspects of the Party 
members in the Education of Party members reviewed the indicators, and with 
high requirements in considering the reality operability. We solicit the views of 
some Party building experts also to do research on special topics students of Party 
members and ordinary students, on the basis of considering a variety of opinions 
and suggestions. Construct the evaluation index system indicators of education of 
Party members. According to the Party to the requirements of the Party members, 
combined with the actual characteristics of the student Party members, mainly to 
consider the thinking quality, professional quality, play the role of three aspects, in 
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each of the main content consists of specific appraisal indicators, comprehensive 
appraisal the overall quality of Party members (Table 76.1).

By setting up three types of large targets and 15 small indicators. Clear the spe-
cific requirements of Party members in the continue education sector. Not only the 
requirements of the Party’s ideological and political Party members to resolve stu-
dent Party members see tangible indicators, always has the general direction of the 
ideals and beliefs, but also quality requirements of the Party on Party members to 
resolve the specific content and specific objectives of university personnel training. 
Finally, in the embodiment of aspects of the Party member to tease out the role of 
the four aspects, making the student Party members have a clear value orientation 
in the life, learning and work, and implement the council of the education of Party 
members, to become a benchmark in the hearts of every Party member [3].

In the formal education of Party members reviewed, departure from the com-
prehensive consideration of Party branches inside and outside environment. Select 
a Party member self-assessment, peer assessment, teacher evaluation, student 
council, and other forms. In order to further sort out the weight of indexes, the 
greatest degree of assurance of science and objectivity of the appraisal results, 
introduced the multivariate statistical analysis on the appraisal results, using prin-
cipal component analysis for data processing, and in accordance with the overall 
factor score for quantitative evaluation; re-use system clustering method for quali-
tative analysis.

Table 76.1  Party education convergence indicators

Thinking
quality

1.  Consciously strengthen the theoretical study and constantly improve 
the political awareness and theoretical training.

2.  Firm political direction, adhere to the principle
conscious and the CPC central committee consistent

3.  Consciously abide by the rules and regulations, law abiding.
4.  Honest and trustworthy, self-discipline and lenient toward others.
5.  Actively participate in branch activities, to fulfill its duties and 

obligations.
6.  Unite students, helpful, good civilized way.

Professional
quality

1.  Clear learning objectives, attitude upright, attend class on time and 
learning diligent

2.  Smoothly through the computer, english test, a good academic 
performance.

3.  Good professional basis, actively involved in research contest, and 
continue to broaden the professional perspective.

4.  Good habits, and actively create a civilization bedroom.
5.  Actively participate in collective activities, focusing on the  

improving the overall quality of the individual.
Effect

play
1.  Have a holistic perspective, and plays an active role in the school 

and stable work.
2.  Actively complete arranged work.
3.  Actively play party influence, driving around students with learning 

and common progress.
4.  Actively play the exemplary role of Party members, and enthusiastic 

service for students.
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Through the building of index system, the definition of review mode analyzes 
the results using the multivariate statistical analysis, to achieve a combination of 
qualitative and quantitative, to avoid the man–made interference of subjective 
which determines the index weight, so that Party members Education Convergence 
more targeted, operability, council more comprehensive, scientific, and rational. At 
the same time, with consultative indicators, the direction of the efforts of student 
Party members clear, targeted, and plays an active role of exemplary vanguard role 
of Party members play. Through studying the appraisal system of education of 
Party members, it is a useful attempt for the objective management of the educa-
tion of Party members. Good practice and exploration for College Students Party 
Member of the Education Convergence, which provides a new way of thinking to 
strengthen the Party members continue education.

76.4  Case Study of College Students Party Member 
Education Convergence

Extract a branch of the appraisal results as a sample, there are 10 Party members 
of council participated in the branch, in which the classes have 29 students and 3 
of the faculty involved in evaluation. Evaluation is divided into four grades: excel-
lent, good, in general, and poor, which were assigned points 9.5, 7.5, 6, and 3,  
calculate the index average score of the consultative Party members, In the 
appraisal calculations, It is necessary to have selection process of evaluation 
form, removal the incomplete, arbitrary evaluation form of the evaluation, make 
the results more realistic response of the actual performance of the Party members 
(Data are summarized in Table 76.2).

Principal component analysis is a method which multiple indicators into one or 
several of the composite indicator. Basically, retained the vast majority of informa-
tion that reflected in the number of indicators, and then through the new indicators 
to achieve the purpose of analysis [4, 5].

In this paper, take advantage of the DPS software for standardized process-
ing of the raw data. First calculate the correlation coefficient matrix, and then 
calculate the characteristic roots and eigenvectors, variance contribution rate 
(Table 76.3) and the principal component loading matrix (Table 76.4), and so 
on. Then variance contribution rate of each principal component as the weights. 
Construct comprehensive evaluation function of the main ingredients, and come to 
the main components, integrated factor score, and ranking (Table 76.5).

The variance contribution rate is a measure of the relative importance of each 
factor indicators. The size of the variance contribution rate shows all of the main 
components of relative importance [6]. Generally, think of main components of 
accumulation contribution rate above 85 %, and then few principal components 
can represent the original more than most of the indicators. Table 76.3 shows 
cumulative contribution is 95.782 % of the first two principal components of the 
statistical data.
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That is, keeping most of the information of the original indicators and has sig-
nificantly with representative.

Table 76.4 shows, all variables have a considerable positive load in the first 
principal component that changes in each indicator equal effect on the first princi-
pal component, It can clearly be seen a composite indicator, and the second prin-

cipal components and index B7 have larger positive related that is the attitude and 
Party members have bigger index association, seen the second principal compo-
nent is a learning attitude factor.

From the Table 76.5, the first principal component and factor rankings are con-
sistent, large difference with the second principal component sorting. According 
to the level of the factor score can determine the performance of the pros and 
cons of student Party members. Therefore, the overall performance optimal is stu-
dent XS01, student XS06 followed by, and students XS02 is worst performance. 
According to the second principal component scores, students XS08 learning atti-
tude is the best, students XS05 attitude is the worst.

Table 76.3  Principal component eigenvalue, contribution rate and the cumulative contribution 
rate

Number Eigenvalue Contribu-
tion rate 
(%)

Cumulative 
contribution 
rate (%)

Number Eigenvalue Contribu-
tion rate 
(%)

Cumulative 
contribution 
rate (%)

1 13.835 92.233 92.233 6 0.060 0.397   99.563
2   0.532   3.550 95.782 7 0.033 0.222   99.785
3   0.246   1.639 97.421 8 0.020 0.132   99.917
4   0.156   1.039 98.460 9 0.012 0.083 100.000
5   0.106   0.707 99.167

Table 76.2  Party education convergence subindicator data sheet

Appraisal
index

XS01 XS02 XS03 XS04 XS05 XS06 XS07 XS08 XS09

Index B1 9.15 7.05 8.03 8.65 7.5 8.54 8.08 7.17 8.36
Index B2 9.2 6.9 7.65 8.5 6.68 9.2 8.79 6.82 8.52
Index B3 9.22 7 8.36 9.05 6.88 9.35 8.5 7.65 8.45
Index B4 8.88 7.1 8.15 8.9 7.75 9.2 8.4 6.98 8.85
Index B5 8.85 7.05 8.2 9 7.85 9.15 8.3 7.1 8.9
Index B6 8.76 6.96 8.03 8.6 6.9 9.35 8.25 7.06 8.52
Index B7 9.08 7.45 7.71 8.65 6.75 8.76 8.8 7.77 8.5
Index B8 8.78 7.25 7.55 8.35 6.88 8.65 8.1 7.45 9.08
Index B9 9.02 6.85 7.95 8.45 7.25 9.15 8.25 6.84 8.15
Index B10 9.05 7.16 7.61 8.8 6.65 8.45 8.2 7.29 8.3
Index B11 8.98 6.75 7.82 8.4 7.15 8.73 8.35 6.71 8.35
Index B12 8.8 6.9 7.9 8.35 7.06 8.78 8.2 6.89 8.32
Index B13 8.92 7.36 8.13 8.65 7.35 8.84 8.42 7.08 8.48
Index B14 8.86 7.25 8.05 8.55 7.08 8.78 8.38 7.27 8.5
Index B15 8.95 7.18 8.15 8.68 7.26 8.92 8.45 7.32 8.57
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76.5  The Thinking of Education Review in Party Members 
of College Students

First, the Party members’ education review is the effective exploration of strength-
ening the Party members’ objectives management. In this paper, on the basis of 
extensive research to build the system of Party members’ education evaluation, 
and to be verified by the examples, then establish the sound education review 
mechanism for the student Party members and take effective measures for Party 
members to education review. The education review of the Party members to 
strengthen objectives management of Party members, and to play an active role in 
giving full play to the advanced nature of the student Party members is useful to 
explore and try.

Table 76.4  The first and second principal components loading matrix

Serial number F1 F2

Index B1 0.2567 −0.211
Index B2 0.2634 0.1056
Index B3 0.258 0.1034
Index B4 0.2538 −0.409
Index B5 0.2503 −0.4496
Index B6 0.2617 0.0157
Index B7 0.2386 0.6137
Index B8 0.2446 0.2224
Index B9 0.2616 −0.165
Index B10 0.2541 0.2607
Index B11 0.265 −0.1244
Index B12 0.2654 −0.0298
Index B13 0.2657 −0.0732
Index B14 0.2656 0.1381
Index B15 0.2665 0.0437

Table 76.5  The principal component of the review of student party members, comprehensive 
factor score and ranking

XS01 4.4963   1 0.4383   4 4.162616   1

XS02 −5.4795 10 0.6104   3 −5.03222 10
XS03 −0.8459   7 −0.5026   8 −0.79804   7
XS04 2.7506   3 −0.0273   6 2.535984   3
XS05 −5.1896   9 −1.5053 10 −4.83994   9
XS06 4.2082   2 −0.2179   7 3.873602   2
XS07 1.2766   6 0.6773   2 1.201483   6
XS08 −5.0942   8 1.1255   1 −4.65857   8
XS09 2.1468   4 0.0804   5 1.982905   4
XS010 1.7307   5 −0.6787   9 1.572181   5
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Second, Party education review index system needs to improve constantly. 
Education of Party members in the review system in existence, the proportion of 
qualitative and quantitative need to be adjusted, the review index need to further 
refine. Reality operability needs to keep on strengthening. The set of the review 
index needs the scientific concept of development as guidance and adhere to peo-
ple oriented, integrated. In practice, according to the requirements of the Party 
members on Party, the personnel training in university is to adjust constantly. 
Further enhance the scientific rationality of education review system and the true 
meaning of objectives management, and keep Party alive.
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Abstract The paper expounds the key role that mathematics education plays in 
employment quality cultivation from three aspects. They are advantages of mathe-
matics education in employment, existing problems in mathematics education, and 
methods to solve problems and promote employment.

Keywords  Mathematics education  •  Employment quality  •  Cultivation

77.1  Introduction

Since our higher education expands enrollment, institution of higher learning have 
more and more diversified graduates. However, college graduates are faced with 
sever employment situation, as employers and the society are not only satisfied 
with graduates’ excellent scores and class cadre, but also lay stress on graduates’ 
overall quality and competence. Therefore, training students with high overall 
quality and strong overall competence is the fundamental goal of higher education 
and an issue badly in demand of solving. As an indispensable part of higher edu-
cation, mathematics education plays a key role in training students’ employment 
quality and competence. Mathematics teachers with working experience should 
fully be aware of the heavy burden they shoulder, try hard to improve mathematics 
education, improve students’ overall quality, and help students lay a solid founda-
tion for successful employment [1].

In order to succeed in employment, students should be equipped with good 
employment quality. What is employment quality? It refers to good scientific  
culture, humanistic culture and morality, strong social adaptability, continuous 
learning ability, organization and management ability, teamwork spirit, respon-
sibility, creativity, pattern, behavioral norm, value orientation, ideal pursue, and 
so on in man’s mathematics interpersonal skills and good psychological quality 
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in addition to solid professional and basic knowledge. According to research, 
employers lay stress on the following employment qualities: professional dedi-
cation (73 %), teamwork spirit (70.1 %), and problem-solving ability and adapt-
ability (68.4 %) [2]. However, these problems generally exist in college graduates, 
which result in hard employment. Therefore, institutions of higher learning should 
comprehensively improve students’ employment quality to dominate competitive 
advantages in employment.

77.2  Advantages of Mathematics Education in Students’ 
Employment Quality Training

First, mathematics education is universal in basic education of colleges and universities. 
Currently, either in district with hi-tech information or remote area, institutions of higher 
learning is able to open college mathematics course as long as they have basic infra-
structure. Mathematics teachers can train students’ geometrical intuition ability, judging 
and choosing ability, exploring ability, problem-solving ability from different aspects. 
Undoubtedly, college mathematics education is important for training students’ abstract 
thinking, logic reasoning ability, rational thinking and flexibility. These qualities and 
abilities are required by modern high technology talents and managers. The above abili-
ties play a key role in training students’ employment quality.

Second, college mathematics education can train students’ mathematics spirit. 
Mathematics spirit is the concentrated reflection of human beings’ psychological 
intention, such as thinking activities. Meanwhile, college mathematics education 
is the product of human beings’ continuous summarization and internalization of 
mathematics experience, knowledge, methods, ideas, awareness, and valid values.

Third, college mathematics can train students’ psychological quality of social 
intercourse and teamwork spirit. Their strong mathematics problem-solving  
ability can stimulate people’s courage to pursue the truth and enhance people’s 
self-confidence. Meanwhile, it can train student’s ability to explore the truth and 
solve problems independently and further lay a solid foundation for their own 
employment qualities [3].

Fourth, college mathematics can promote students’ overall development. 
Mathematics is closely related to many subjects. It provides basis for other  
subjects' learning. College mathematics is the main course for students to master 
mathematics, an important carrier to train rational thinking and improve learn-
ing abilities, and also a way for students to receive exposure to esthetics. People 
who truly understand mathematics know that mathematics can promote man’s  
perfect development and improve his overall quality. As people step into knowledge 
economy age, the popularity of computers facilitates the universal application of 
mathematics. Mathematics and its application play a role different from its previ-
ous essence. College graduates who studied college mathematics have advantages 
in employment.
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77.3  Existed Problems

First, with the expansion of college enrollment in recent years, the number of  
students enrolled in institutions of higher learning increases sharply. Because of 
differences of regional teaching resources and teaching levels, there are relatively 
big differences existing in most of students’ mathematics bases, learning attitudes, 
abilities, and initiatives. But syllabus and textbooks are unified and lessons are 
given in large class and lectures, so teaching results are bad. Meanwhile, final tests 
are universally closed book examinations, which bring great pressure for students 
with low starting point and weak foundation.

Second, in terms of teaching contents, textbooks are severely disjoint with 
college development. In order to meet market and social demands, colleges and 
universities generally add professional and actual course contents and cut down 
class hours of basic courses. Too many course contents and few class hours have 
become a critical paradox. In basic courses teaching like mathematics, in order 
for one-sided emphasis on “enough usage” and professional service, mathematics 
class hours are cut down and teaching contents are compressed. Teachers accel-
erate teaching process for realization of teaching tasks. They no longer introduce 
deducting and proving process. Instead, they directly instill application-oriented 
formula, theorem, and conclusion from textbooks into students. Thus, students 
lack logical deduction and analytical abilities in mathematics learning and cannot 
understand application background and requirements for formula, theorem, and 
conclusion. They mechanically memorize formula, theorem, and conclusion, but 
do not know how to flexibly put them into analyzing and solving actual problems. 
Students put all time and energy to pure mathematics computing skills training. As 
a result, some students are fed up with mathematics learning, and some even give 
up mathematics [4].

Third, mathematics education is exam oriented. Mathematics education does 
not truly reflect its application orientation. In current high vocational colleges, 
schools and students emphasize on teaching quality, but schools measure and 
assess teaching quality by seeing whether students can understand lessons in class-
rooms, whether they can do homework without review, and whether they can pass 
exams. Thus, teachers teach for exams while students learn for exams. For exam-
ple, in class teaching of advanced mathematics, teachers only emphasize on teach-
ing of mathematics concept, theorem, formula, and examples, and those contents 
that will be tested.

Finally, educational core in colleges and universities is to cultivate students’ 
practical ability and creativity to cultivate managers and technical talents in  
production line for the society. The goal of talents cultivation is practical-oriented 
cultivation instead of academic or theoretical-oriented education. Therefore, we 
should change general requirements of logical and thinking stringency by colleges 
and universities and take application-oriented contents, thinking openness, and 
problem-solving initiative as an important task in mathematics education reform in 
colleges and universities.
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77.4  Proposed Scheme

First, reform of mathematics educational contents. Teaching contents of math-
ematics in colleges and universities should be decided according to overall goal 
of education in institutions of higher learning. Teaching contents should be cen-
tered on students, provide necessary basic services of mathematics for students’ 
further learning and take improvement of students’ mathematical quality and prac-
tical problem-solving abilities in mathematical method as the fundamental goal. 
In the first place, we should flexibly arrange teaching contents based on actual 
and professional needs, make applicable transformation of past-theorized teach-
ing contents and recombine teaching contents according to different degrees and 
subjects to realize the integration of mathematics course and professional courses. 
In the second place, mathematics teaching contents should fully reflect the basic 
principle of “aim at application, measure by enough use, take concept-mastering 
and application-strengthening as the key point”. They should stress the application 
and using value of the knowledge, try to avoid profound logical deducting process 
of theorem and explain using meaning in actual problem solving, for example, 
computing in architectural design, technical analysis in stock, storage and process-
ing in information, statistics in national economy, design in different financing 
and insurance, weather forecast, key science decisions, and so on. As long as we 
transform these actual problems into mathematical model, we can compute and 
get results from computers. Therefore, quantification and mathematization are the 
inevitable trend in social and economic development. As a thinking method and 
an expressive language, mathematics has penetrated into different fields. It should 
be guided by teachers in lesson teaching. In the third place, fun, popularity, and 
application of mathematics teaching contents should be emphasized to stimulate 
students’ learning interest and cultivate their mathematical character. In the fourth 
place, mathematical experiments and model should be enhanced and application 
of mathematics in actual life should be introduced through modern educational 
technology. The setting of teaching contents should be transformed from “take 
school courses as the main part and emphasize scientificity” to “emphasize con-
struction in professional fields and pay attention to the consistency of college 
learning and working experience, value employment instead of knowledge in 
book”. In the fourth place, for classes with big differences, teaching according to 
different levels can be applied to solve the problem of complicated graduates [5].

Second, reform of teaching methods should transform from taking classrooms, 
laboratories, and libraries as main learning places and basing book learning to 
integrated design of classrooms and intern place. We should emphasize that the 
combination of intern and learning as employment is an important drive for learn-
ing. Teaching methods should reflect the application of mathematics (cultivate stu-
dents’ ability to solve actual problems in mathematical method), fun (help students 
to come over fear of learning mathematics and to appreciate the fun and beauty 
of mathematics), and experiments (stimulate students’ initiative to participate 
and facilitate them to emphasize on direct experience). The following principles 
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should be complied by. The first one is the principle of creativity. Teaching meth-
ods of college mathematics should be continuously innovated while old teaching 
methods should be abandoned to create new teaching methods which can help stu-
dents fast master knowledge. The second one is an easily understandable principle. 
Teaching aims to let most students acquire much and accurate knowledge in the 
rapidest speed. The third one is an open principle. Comprehensive application of 
different teaching methods is an effective way to improve teaching quality. The 
fourth one is to improve teachers’ professional quality. Teachers of basic courses 
should have certain professional knowledge to provide better service.

Finally, through the nurture of learning spirit of mathematics, students’ employ-
ment quality and professional characters are shaped. The key point is to explore 
mathematical thinking pattern and thoughts, such as direct thinking, logical deduc-
tion, simple computing, and accurate conclusion, and so on in mathematical con-
tents. Through it, students can develop the habit of intellectual activities, plan 
their work, find and select rational way to accomplish their work, and criticize and 
judge results.
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Abstract This paper has analyzed the importance of the mathematical contest in 
modeling. The mathematical contest in modeling is able to improve the compre-
hensive abilities of the students. The paper has analyzed the students in the north-
west universities during 2008–2010 and the circumstances of the participation 
in the mathematical context in modeling. At the same time, the paper has made 
analysis on the reasons. On the basis of these, several efficient ways have been 
put forward. The efficient ways aim to improve the enthusiasm of the participation 
degree of the mathematical context in modeling for the students in the northwest 
universities.

Keywords  Mathematical contest in modeling  •  University students   •  Participation 
  •  Activity

78.1  Introduction

The mathematical contest in modeling for national university students are held 
by the coordination between the high education sector in the ministry of educa-
tion and the National Council for Industrial and Applied Mathematics [1, 2]. The 
mathematical contest in modeling is a kind of scientific innovation activity that 
is of mass participation. It is facing the national university students [3, 4]. The 
mathematical contest in modeling has already become the extracurricular science 
activity that is of the largest scale among the universities all over the country and 
has influential power both inside the country and outside the country. In addition, 
the mathematical modeling is no longer what it used to be. It does not require the 
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students to recite a few mathematical formulas and solve a few application sub-
jects. It has changed and no longer rigid any more. The mathematical contest in 
modeling has a very strong application. There are very wide application fields. The 
subjects that the mathematical contest in modeling has involved include chemistry, 
biology, economics, finance and information, and so on. The mathematical contest 
in modeling not only requires the students to transform the practical problems into 
the mathematic problems, but also requires the students to apply mathematics in a 
flexible manner. It requires the students to solve the problems with the knowledge 
of computer and other subjects. Moreover, the participation method is the team 
made up of three persons. It is to be accomplished making use of the open librar-
ies and such resources as the network. In the end, it needs to hand in a piece of 
paper. In such learning and participation of context, the students are not only able 
to improve their learning ability, application ability, and innovation ability, but also 
able to improve their communication ability, teamwork cooperation ability, and 
paper writing ability.

Northwest provinces Shanxi Gansu Qinghai Ningxia Xinjiang

Years 2008

Participating schools 44 21 1 2 14
Participating teams 592 239 4 17 130
Proportion in five northwest 

schools
0.61 0.23 0.004 0.016 0.14

Proportion of per year 
increase of participating 
teams

982

Years 2009

Participating schools 47 23 1 3 16
Participating teams 689 279 7 28 149
Proportion in five northwest 

schools
0.6 0.24 0.005 0.025 0.13

Proportion of per year 
increase of participating 
teams

1,152

Years 2010

Participating schools 54 25 1 4 16
Participating teams 897 304 6 42 196
Proportion in five northwest 

schools
0.62 0.21 0.004 0.029 0.137

Proportion of per year 
increase of participating 
teams

1,445

Table 78.1  The statistics and analysis of participation situation of the mathematical contest in 
modeling for northwest university students
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78.2  Statistics and Analysis of Participation Situation of the 
Mathematical Contest

78.2.1  Data Statistics

The author has made analysis on the participation statistics on each playing area 
all over the country during 2008–2009. In addition to this, the author has summa-
rized the data of part of the playing areas and their participation situation. The data 
being summarized has been formulated into Table 78.1.

It can be easily seen from Table 78.1 that among the playing areas in five prov-
inces in the northwest, the proportions of the Shanxi playing area participation 
team is very large. They are basically on the level of more than 60 %. Proceeding 
to the next, it is the Gansu playing area. The proportions in three years have 
exceeded 20 %. As for the smallest proportion, it is the Qinghai playing area. 
The proportion of Qinghai playing area is basically at the level of 0.4 %. It can be 
seen from Table 78.2 that the participation teams in the west region of the country 
have been on the increasing trend. Although it is the case, the proportion of the 
west region participating teams is still lower than the proportion of the nationally 
increased participating teams per year in the total participating teams in the play-
ing areas all over the country. Under these circumstances, we can make the con-
clusion that the participation degree of the mathematical contest in modeling is 
quite low for students from northwest universities.

78.2.2  Reason Analysis

There are a great amount of reasons.
The students lack deserved activities. This characteristic has certain relationship 

with the learning abilities of the students themselves. Compared to the university 
students in the other parts of the country, the university students in the western part 
of the country have very bad foundation. They do not have profound foundation on 

Table 78.2  Comparison statistic tables of northwest playing area total teams with national play-
ing area total teams

Years 2008 2009 2010

Area statistics Total participating teams in 
northwest schools

982 1,152 1,445

National teams 12,846 15,050 17,317
Proportion of west participating teams 7.6 % 7.7 % 8.3 %
Proportion of per year increase of participating 

teams
– 14.6 % 13.1 %
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the professional theories. In addition to these, their ability to do things is relatively 
bad. As for the mathematical context of modeling, it has brought out relatively 
high requirements for the students. The mathematical contest in modeling not only 
requires the students to transform the practical problems into the mathematic prob-
lems, but also requires the students to apply mathematics in a flexible manner. It 
requires the students to solve the problems with the knowledge of computer, and 
other subjects. Therefore, there may be some students who have shown great inter-
ests in the participation of the mathematical contest in modeling and they have 
signed their name for the mathematical contest in modeling. However, they fail to 
have a comprehensive idea about the mathematical contest in modeling. During 
the participation process, they have to be out of the mathematical contest in mod-
eling because of the restrictions of the knowledge structure and level. In addition to 
these, there may be the restrictions of other subjective conditions.

The schools do not pay enough attention to the mathematical contest in mod-
eling. The schools do not have enough propaganda for the mathematical contest 
in modeling. They do not have enough promotion and organization intensity. Take 
Qinghai University as an example, the participating teams for the recent 3 years 
in Qinghai University are quite a few. In addition, the mathematical association in 
modeling has been established only in recent years. The development of mathe-
matical contest in modeling lacks more important support. Therefore, students do 
not show great interest in it.

The narrow participation area of the students has affected the enthusiasm for the 
students to take part in the mathematical contest in modeling and relevant activi-
ties as well. The current guidance work of the mathematical modeling construction 
relies on the teachers from the college of mathematics to a large extent. In addition, 
teachers from the other majors have little understanding and cognition about the 
mathematic modeling construction. Teachers do not have a great participation on 
the mathematical contest in modeling. Their guidance is quite limited as well. For a 
great amount of schools, they do not have the concentrated trainings under 1 month 
before the mathematical contest in modeling. However, the mathematical contest 
in modeling is a kind of systematic engineering. In this case, this kind of guidance 
does not have much effect on the students and it should be changed.

78.3  Proposed Methods

78.3.1  Mathematical Modeling Construction

As for a great amount of universities in northwest, they set the course of math-
ematical modeling construction as an elective course. In addition, they have a very 
easy examination on the course. Therefore, the author suggests that the universi-
ties should take the mathematical modeling construction as a kind of compulsory 
course. In this case, the university students can have a chance to get to learn about 
the mathematical modeling construction in advance. They are able to grasp a few 
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theories based on mathematical modeling construction. At the same time, they 
should operate mathematical experimental course that require the students to grasp 
multiple mathematical software. Students should pay attention to the cultivation of 
the ability comprehensively and actively take part in the mathematically modeling 
construction contest.

78.3.2  Improved Mathematical Knowledge

During the ordinary learning process, they should enrich the knowledge on math-
ematics, computer, and engineering. The participation method is the team made up 
of three persons. It is to be accomplished making use of the open libraries and such 
resources as the network. In the end, it needs to hand in a piece of paper. In such 
learning and participation of context, the students are not only able to improve their 
learning ability, application ability, and innovation ability, but also able to improve 
their communication ability, teamwork cooperation ability, and paper writing ability.

78.3.3  Enhance the Enthusiasm

The mathematical contest in modeling not only requires the students to have 
relatively high abilities, but also requires the teachers to have higher abilities. 
Therefore, the teachers should keep on complementing their knowledge and take 
part in the teaching activity in a creative manner. In the guidance for mathemati-
cal contest in modeling, the teachers and the students should learn together. The 
teachers should explore the matters with the students actively and they should 
promote each other so as to improve their mutual abilities. Conclusion As the 
mathematical modeling construction context in the universities in the western part 
of the country develops slowly, and the schools do not pay enough attention to 
the mathematical modeling construction, it has been a very long-term and hard 
task to cultivate the mathematical modeling construction abilities of the students. 
Therefore, we should be insistent so as to better cultivate the ability in the math-
ematical context of modeling.

78.4  Conclusions

The universities in the western part of the country fail to pay much attention to the 
mathematical contest of modeling. They have a bad foundation and each aspect 
has not gained much progress considering the actual conditions of the schools. 
We need to realize that it is a long-term and hard task. Therefore, we should be 
insistent.
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Abstract In this paper, the rational square-root B-spline model is used to  
represent the dynamics between the output probability density function (PDF) and 
the input. This is then followed by the novel design of a nonlinear neural network 
observer-based fault diagnosis algorithm so as to diagnose the fault in the dynamic 
part of such systems. A simulated example is given to illustrate the efficiency of the 
proposed algorithms.

Keywords  Stochastic  distribution  systems  •  Fault  diagnosis  •  Rational  square-
root B-spline approximation

79.1  Introduction

To improve the reliability and security of practical control systems, fault detection 
and diagnosis (FDD) has long been regarded as an important and integrated part 
in control system design [1]. For stochastic systems, when faults and other distur-
bance inputs are random processes (variables), usually, two kinds of approaches 
can be used to deal with the related FDD problems [2]. The first group of methods 
is originated from the statistic theory, where the ratio of likelihood and Bayesian 
methods are used to estimate the abrupt changes of the states or parameters of 
the concerned systems. In this context, the FDD algorithms are obtained by using 
some numeral computation methods such as the Monte Carlo methods or the  
particle filtering methods [3]. As for the second group of methods, observer and 
filtering design theory are employed where the min–max optimization techniques 
have been applied to the estimation error systems in order to guarantee some of 
the required performances [4].
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In most cases, the current literatures on the FDD algorithms for stochastic 
systems aim at those stochastic systems subjected to Gaussian distribution. 
However, faults, inputs, and outputs of general stochastic systems can be of 
non-Gaussian type. As such, there is a need to further develop fault diagnosis 
methods that can be applied to the stochastic systems subjected to arbitrary ran-
dom parameters. In addition, there are many systems in practice where the out-
put concerned is the PDF of the system output, rather than the actual output 
values [5]. For such a group of systems, the output that can be used for the feed-
back control that is the measured output PDFs. Such types of stochastic systems 
are called stochastic distribution systems which were defined in Ref. [6]. While 
the control objective of SDC systems is to control the shape of the output PDF, 
the aim of FDD in SDC systems is to use the measured input and output PDFs 
to obtain information of the fault aim at using the measured faults. An observer-
based algorithm was previously developed in Ref. [5] to detect the fault in the 
non-Gaussian SDC system based on the linear B-spline approximation model. 
However, there are several disadvantages in using the linear B-spline model. For 
example, when the number of the basis functions is not big enough, the calcu-
lated output PDF may become negative due to its weak numerical robustness. 
Subsequently, the rational B-spline model, the square-root B-spline model, and 
the rational square-root model are developed to enhance the numerical robust-
ness of the controller design of SDC systems [7]. It has been shown that the 
rational square-root B-spline model can effectively combine the advantages 
of the rational and the square-root B-spline models, where its feasible domain 
of weights covers almost all the entire space except for the origin. As such, 
it would be ideal if one can combine the FDD with the rational square-root 
B-spline model for SDC systems [8, 9].

In Ref. [9], an observer-based FDD method has been proposed for the  
stochastic distribution control system based on the rational square-root approxi-
mation. However, in that paper, the system dynamic part is about the dynamic 
change of the weight, which has no physical meaning in practice. This forms 
the main purpose of this paper; the stochastic distribution control system is 
composed of two parts, one part is the dynamic part of a practical nonlinear  
system and there is a relationship between the weight vector and the system 
state. The other part is the static part, where the rational square-root B-spline 
model is used to represent the dynamics between the output PDF and the input. 
For this SDC system, a nonlinear adaptive neural network observer-based fault 
diagnosis algorithm is developed to diagnose the fault in the dynamic part of the 
rational square-root B-spline model.

79.2  Rational Square-Root B-Spline Model Description

Based on the well-known B-spline neural networks, the following rational square-
root B-spline model can be used to approximate PDF γ (y, u(t)).
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where Bi (y) ≥ 0 is the prespecified basis function, ωi (i = 1, 2, . . . , n) is the 
approximation weight which is only related to u(t) and n is the number of basis 
functions. In Eq. (79.1), it has been denoted that

Assuming that the dynamic part described by the general system states and the 
inputs can be expressed as a nonlinear system, then the whole dynamic system, 
that uses the rational square-root approximation model for the output PDFs, is 
described as follows

where x ∈ Rn is the state vector, V (t) ∈ Rm is the output weight vector, u(t) ∈ Rn 
is the control input vector and ρ(x , u) is the fault vector. A ∈ Rn×n , H ∈ Rn×n , 
D ∈ Rm×n and G ∈ Rn×n are known system parameter matrices.

Assumption 1 g(x(t)) is supposed to satisfy g(0) = 0 and the following norm 
condition:

for any x1(t) and x2(t), where mx is a known Lipschitz constant.

79.3  Fault Diagnosis

When a fault has been detected, the fault diagnosis needs to be carried out in order 
to estimate the size of the fault.

Denote X = [xT , uT
]
T

∈ RN (N = n + m), where X ∈ Ad ⊂ RN and Ad is a 
compact set. X̂ = [x̂ T , uT

]
T , where ρ( ˆX) = B0

ˆW S( ˆX).
The approximating property for the nonlinear model depends on the center vec-

tor and width vector of ‘Gaussian’ function. It is difficult to choose center vec-
tors and width vectors of two ‘Gaussian’ functions by trial and error. Hence, an 

(79.1)
√

γ (y, u (t)) =

∑n
i=1

ωi Bi (y)
√

∑n
i , j=1

ωiω j

∫ b

a
Bi (y)B j (y)d

=
C(y)V

√

V T EV
∀y ∈ [a, b]

(79.2)

C(y) = [B1 (y) B2 (y) , . . . , Bn(y)],

E =

b
∫

a

C (y)
T C (y) dt , V = [w1, w2, . . . , wn]T

(V �= 0)

(79.3)







ẋ(t) = Ax(t) + Gg (x (t)) + Hu (t) + ρ (x , u)

V (t) = Dx (t)
√

γ (y, u (t)) = C (y) V (t) /
�

V (t)T EV (t)

(79.4)�g (x1 (t)) − g (x2 (t))� ≤ mx �(x1 (t) − x2 (t))�
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adaptive RBF network is used to approximate the system fault so that the parameter 
vectors d and σ are on-line updated.

The fault can be modeled as

where W ∗, d∗, σ ∗ are the ideal weight matrix, the center vector and the 

width vector. ∈ (X) denotes the approximation error of RBF networks, 
S(X , d∗

, σ ∗) = si , si = si (||X − d∗

i ||, σ ∗

i ), W ∗
∈ Rn×q

, S(X , d∗
, σ ∗) ∈ Rq×1

,

d∗

i ∈ Rn×1
, d∗

= [d∗

1
, . . . d∗T

q ] ∈ Rk0×1
, σ ∗

∈ Rq
 

 

and k0 = n × q , where q is the neuron number of the neural network approximat-

ing the system fault.

Assumption 2 There exist an ideal weight matrix W ∗ and ideal vectors d∗, σ ∗ 
such that || ∈ (X)|| < ∈̄(∈̄ > 0) for all X ∈ Ad. Assuming that there exist a con-
stant matrix W̄ and constant vectors d̄, σ̄ , satisfying ||W ∗

|| ≤ ||W̄ ||, ||d∗
|| ≤ ||d̄||

and ||σ ∗
|| ≤ ||σ̄ ||. Equation (79.3) can further be written as

The fault diagnosis observer is constructed as follows:

where x̂(t) is the state vector of the fault diagnosis observer, K (t) is the observer 
gain to be determined, and ε(t) is the residual vector.

Lemma 1 There exists a λ(T1 ≤ |λ| ≤ T2), T1 = λmin(E)/λmax(E)), 

T2 = λmax(E)/λmin(E)) such that the following equation

holds.
It is obvious that the initial condition should be chosen as Ŵ (0) = 0, in order to 

make the output of fault approximator being zero prior to fault occurrence, that is 
to say, B0

ˆW S( ˆX , ˆd, σ̂ ) = 0.

Denote the observation error vector as e(t) = x̂(t) − x(t).

(79.5)ρ(X) = B0W ∗S(X , d∗, σ ∗)+ ∈ (X)

(79.6)

ẋ (t) =Ax (t) + Gg (x (t)) + Hu (t) + B0W ∗S
(

X , d∗, σ ∗
)

+ ∈ (X)

V (t) =Dx (t)

(79.7)

ẋ (t) = Ax̂ (t) + Gg
(

x̂ (t)
)

+ Hu (t) + B0Ŵ S
(

X̂ , d̂, σ̂
)

+ K (t) ε (t)

V (t) = Dx̂ (t)

ε (t) =

b
∫

a

C (y)

(

V̂ (t)
√

V̂ T (t) EV̂ (t)
−

V
√

V T EV

)

dy

(79.8)
√

V T EV −

√

V̂ T Ê V̂ = λ(

√

V̂ T V −

√

V̂ T V̂ ) = λ(||V || − ||V̂ ||)
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Let K (t) = L

√

V̂ T (t)EV̂ (t), where L is a gain vector to be determined. Using 

Lemma 1, Eqs. (79.6) and (79.7), the observation error dynamic system can be 

written as follows:

where g̃ = g(x̂) − g(x), S̃ = S(X̂ , d∗, σ ∗) − S(X , d∗, σ ∗).

The Taylor’s series of S(X̂ , d∗, σ ∗) is expanded at (d̂, σ̂ ), which is shown as follows:  
S(X̂ , d∗, σ ∗) = S(X̂ , d̂, σ̂ ) − S

′

d̂
d̃ − S

′

σ̂
σ̃ + O(·) 

where d̃ = d̂ − d∗, σ̃ = σ̂ − σ ∗, S
′

d̂
=

∂S
∂d

|
d=d̂

∈ Rq×k0 , S
′

σ̂
=

∂S
∂σ

|σ=σ̂ ∈ Rq×q . 

Then, it can be further formulated that

where W̃ = Ŵ − W ∗.

Substituting Eq. (79.10) into Eq. (79.9), the error dynamic equation can be fur-
ther obtained as

where v = B0W ∗ S̃− ∈ (X) + (B0W̃ S
′

d̂
d̃ + B0W̃ S

′

σ̂
σ̃ + B0W ∗O(·)).

Lemma 2 If the following parameter-updating laws (79.12)–(79.14) are given, 
then v is bounded in the set Ad .

(79.9)
ė(t) = (A + LΣD) e (t) + Gg̃ (t) + LΣV

λ(||V || − ||V̂ ||)
√

V T EV

+ B0Ŵ S
(

X̂ , d̂, σ̂
)

− B0W ∗S
(

X̂ , d∗, σ ∗

)

+ B0W ∗ S̃− ∈ (X)

(79.10)
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(79.11)
ė = (A + LΣD) e + Gg̃ + LΣV
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where Φ = MT
√

V̂ T EV̂ ε(t)ST (X̂ , d̂ , σ̂ ) ∈ Rn×q
, Φd = S

′T

d̂
Ŵ T MT

√

V̂ T EV̂ ε(t) ∈ Rk0 , 
Φσ = S

′T

d̂
Ŵ T MT

√

V̂ T EV̂ εT
∈ Rq

, M ∈ R1×n and β, βd , ai , biΥ, Υd , Υσ are the 
parameters to be determined.

Lemma 3 Parameter-updating laws (79.12)–(79.14) guarantee that the following 
three inequalities are satisfied

Theorem 2 For the nonlinear fault system (79.1), state observer (79.7) and error 
equation (79.11), it is supposed that there exists a set Ad large enough to satisfy 
Assumptions 1. The following equation should be satisfied

where P and Q are two positive definite matrices.

If parameter-updating laws are selected as (79.12)–(79.14) and B0, M satisfy 
the condition P B0 = (ΣD)T M , e(t) is uniformly ultimately bounded. That is to 
say e(t) ∈ L∞.

79.4  Simulation Examples

To illustrate the effectiveness of the proposed fault diagnosis, a stochastic system 
is considered as follows:

To simulate the algorithm, it is assumed that the fault is constructed as 

ρ(x , u) = [cos(0. 8x(1)), 0]
Tt ≥ 5s.

The response of the residual signal is shown in Fig. 79.1 and the fault diagno-
sis result is shown in Fig. 79.2. From these two figures, it can be concluded that 
desired fault diagnosis results have been obtained.

79.5  Conclusions

In this paper, the stochastic distribution control system is composed of two parts, 
one part is the dynamic part of a practical nonlinear system and there is a rela-
tionship between the weight vector and the system state. The other part is the 

(79.15)
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static part, where the rational square-root B-spline model is used to represent 
the dynamics between the output PDF and the input. A nonlinear neural network 
observer is constructed to detect and diagnose the fault in the dynamic part of 
this system, where a Lyapunov function based technique is used to formulate the 
required observer gain and adaptive tuning rule for the fault diagnosis.
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Abstract IP (insulated panel) is a better material for interior wall and outer wall 
feature. SIPs (structural insulated panels) are one of the best insulated wall panels 
and insulated roof panels for commercial and residential use. They are an environ-
ment -friendly, dimensionally stable, modular building products. With high insu-
lation value, excellent water resistance, light weight, and low cost, the versatile 
insulated wall and roof panels are ideal for use in all types of building plans. It has 
the features of fire resistance, sound insulation, heat insulation, and it is easy to 
install.

Keywords  SIP panel  •  House system  •  Environment  •  Structure

80.1  Introduction

This paper is about exploration on the building science, especially the one that 
uses new materials, such as SIPs, which are short for structural insulating panels.

The traditional block buildings, which piled up either by stones or by bricks, 
are widely used in the ancient temples or historical buildings. Little by little,  
this structure has disappeared to be replaced by framing structure, due to its rea-
sonable mechanical properties, more stable wall system, and less load. Since 
frame is the main stress components, wall becomes an enclosure, purely for pro-
tecting privacy and insulating heat, noise, and moisture. As long as the skin could 
carry its own weight or part of the structure loads; the framing system could be 
eliminated completely. This theory has been tested and developed by scientists 
and engineers. In 1947, a complete structure using corrugated paperboard was 
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built in Wisconsin. The structure had been disassembled continuously for testing. 
By observing the panel stiffness, the structure was analyzed and developed over 
31 years. In 1969, foam core was introduced into the structure, and thus the insu-
lated panels formed [1].

The SIP neither limited to weather nor to construction site; not only does it 
save lots of time and labor, but also makes it possible for constructors to solve 
the problem prior to construction efficiently. Since the panels are manufactured 
and fabricated under factor restriction and standard, the accuracy is guaranteed;  
furthermore, the speed of on-site assembling is reassured.

Nowadays, the SIP is mostly made up of four parts: structural facings, rigid 
foam insulation, structural adhesive, and connectors. In which, the insulation foam 
core material uses usually expanded polystyrene (EPS), extruded polystyrene 
(XPS), polyurethane, or polyisocyanurate. The structural facing is the enclosure 
system both for the foam core and the interior space; normally, it is referred as 
shell construction, no matter it is straight or curved, whose point loads are dis-
persed in all directions.

80.1.1  The Analysis of the House System

The house system is composed of three main parts: the environment, the housing, 
and the people while every elements of the system are interrelated and interact all 
the time. In ‘The Architecture of the Well-Tempered Environment’, Banham inves-
tigated the effects of modern environmental control systems on architectural form. 
The primary theme of this work is that technology should be used by the designer 
to enhance human comfort, but it should not be allowed to overpower the natural 
processes of climate, culture, and architectural precedent [2]. Moreover, the sys-
tem has also been divided into subsystems. For example, building enclosure is a 
subsystem of roof assembly, wall assembly, and foundation assembly. Wall assem-
bly is a subsystem of paint, insulation, and certain other layers; whereas inside the 
enclosure is a subsystem of electrical power, plumbing, heating and cooling, and 
so on, while mechanical system is an initial element in wall system. Hereby comes 
the next point, structure [3].

80.1.2  The Structure Analysis of the Panel

The mechanical properties of SIP are that the upper part of the panel stands the 
compression, when the load is applied, while at the same time the bottom part 
of the panel suffer tension. Therefore, considering the mechanical properties of 
the material, the choice of the SIP material could be concluded as the thickness 
of the core, the tensile strength of the panel, and the compressive strength of 
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the panel. Salvadori once investigates building structure as an internal part of 
architectural form and the design process. Much of what must be learned about 
structures by architects can become mired in abstract mathematical analyses 
and formulae. Salvadori elevates this technical dimension of the architectural 
process to show how structural form can and should be inseparable from the 
more subjective facets of design. As Nina Rapport notes: “The use of overt pat-
terning in structural system blurs the line between what is structure and what 
is decorative, and results in a third thing, a deep decoration- a decoration that 
is both below and in the surface, that creates new spatial effects and comprises 
holistic atmospheres” [4].

80.2  The Insulation Property of SIP Material

Furthermore, the insulation is also an important consideration in the choice of 
the SIP material. Besides the opening of the elevation design, there are cer-
tainly other thermal bridges in buildings; the joint of the panel is one of them. 
The external environment and internal environment disclose many potential 
dangers to the SIP wall assembly, such as rain, moisture, vapor, air, and heat. 
Actually, water is the main concern in building design. Water comes to lots of 
different forms, since rain and ground water is the liquid form of water, wall 
assembly should be effectively prevented from getting wet from the exterior 
and interior; the second form of water is the solid part as snow, which demands 
SIP wall for the strength carrying the load of snow, in case it is not melted or 
been shoveled in time; at last, it is the vapor phase, such as vapor and moisture, 
which are easily being ignored, not like controlling water, could be drained  
easily. The difficult situation of SIP wall is how to protect the SIP wall from 
moisture outside, foundation from both upside and soil downside. Once the 
moisture passes through SIP walls, the issue would be how to avoid moisture 
accumulating and remove moisture. In general, the process of preventing water 
and moisture from entering is the same; and the strategy of keeping the mois-
ture out is also the reason of trapping vapor inside.

XPS foam board is a good roof insulation board. XPS is insulation manu-
factured through a plastic extrusion process. The resulting boards are almost 
100 % closed cell, strong, highly moisture resistant, and easy to cut and 
shape.

XPS is particularly indicated for places where a high mechanic resistance 
is required. Its resistance to water and compression makes it the ideal insulation 
solution for extreme conditions. Moreover, it is very easy to install and offers a 
high-performance thermal insulation for your building. XPS foam board widely 
used in wall insulation, low-temperature storage facilities, parking platform, 
the airport runway, construction of concrete roof, and the structure of the roof, 
highways.
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80.2.1  Technical Data Sheet of the XPS Foam Board

Technical data of the XPS form board
Density Kg/m³ 36–40

Thermal conductivity, 90 days, 10 °C W/mK 0.027–0.03
Compressive strength at 10 % deflection or yield, (vertical) kPa ≥300
Tensile strength kPa ≥300
Water absorption Vol % ≤1.00 %
Capillarity Nil Nil
Coefficient of linear thermal expansion mm/mK 0.07
Temperature limits °C −50 °C, +75 °C

80.2.2  Main Characteristics of XPS Foam Board

First, the performance is stable and anti-aging. It has been experimented that the 
XPS insulation boards can be used for at least 35–50 years.

Second, it is resistant to compression, compared with other thermal insula-
tion material, such as EPS 200 kPa, it has better compressive strength of around 
300 kPa, which makes it the ideal solution for heavy domestic or industrial loads.

Third, it has the potential of water resistance due to the reason that polyfoam is 
almost 100 % closed cell and as such is unaffected by moisture.

Fourth, the material is lightweight, volume optimized, and easy to handle. 
Although the volume optimization is not difficult, it is resistant to deformation and 
outer impact.

Fifth, the closed cell structure and density of polyfoam allow specific edge 
details and surface finishes to be cut into the boards to make them as fit as possible. 

Fig. 80.1  The picture of SIPs
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Moreover, polyfoam can be cut into almost any shape, so that the versatile façade 
of the house enriches the image of the building. Moreover, polyfoam is recycla-
ble, and it is 100 % ozone friendly. Generally speaking, there are two kinds of SIP 
structure which is widely used.

1. OSB  + XPS  + OSB.
2. Wood + MDF  + XPS  + OSB.

Compared to EPS core, the SIPs are made with XPS foam core, have higher 
compressive strength, lower water absorption, lower thermal conductivity, longer 
service life, and so on. Normally, the size of SIPs: length: 2400 mm, width: 
600 mm, thickness: 30–140 mm (optional), packages: pack in cartons (Fig 80.1).

MOQ: 1*40’HQ.
The features of the panel:
Thermal conductivity: Less than 0.030 W/(m·k);
Compressive strength: more than 250 kPa;
Tensile strength: more than 300 kPa;
Bond strength: more than 200 kPa.

80.3  Conclusion

After all, SIP-manufacturing system is time-reducing, money-saving, and recycled 
material. The design of SIP system is such that it reduces the amount of air leaking 
into and out of the house, thus reducing your energy bills. As a matter of fact, the 
detail of the system, especially the joint is quite important. SIP system emits less 
greenhouse gasses than traditional stick frame construction. It is suitable for vari-
ous climates, including long, cold, wet winters.
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Abstract In order to propose a real-time pedestrian counting system, which can 
be used to estimate the number of pedestrians in the video pedestrians, the video 
sequence must be carried out according to the following procedures: First, the 
candidate region is divided into water droplets, background subtraction, extracted 
from each BLOB corresponding to the estimated number of a set of functions and 
neural networks, and each set of pedestrian. In order to achieve real-time process-
ing, we use a simple but effective feature, and the use of the Parzen window den-
sity estimation, the input image is fast with accurate target detection and adaptive 
background modeling.

Keywords  Visual monitoring  •  Pedestrian detection  •  Real-time count

81.1  Introduction

At present, surveillance cameras for various purposes are used more widely. 
Under normal circumstances, observers collected images from these cameras for 
monitoring and control [1]. In practice, this manual monitoring includes the fol-
lowing problems: even if there are only a few observers, monitoring costs are 
very high. Increase of their working hours increases the fatigue of the observ-
ers, leading to their lower alertness. The increase in the number of cameras will 
lead to increased fatigue monitoring costs and observers. Especially when the 
image of the observed real-time analysis of the security measures required, the 
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fatigue of the observer will become a serious problem [2]. Therefore, the auto-
matic analysis applications, such as image processing technology, are promising 
methods. To this end, we develop the system for real-time video sequences to 
be monitored to estimate the number of pedestrians. This study will enhance the 
pedestrian system to count real-time technology for future pedestrian technology 
leaps and bounds.

81.2  The Principles and Methods

The use of image processing is to count the estimated number of pedestrians in 
the input image. From the development of pedestrian counting system based on 
image processing, it is expected to reduce monitoring costs and observer fatigue. 
Pedestrian, you can use in a variety range of applications [3]. They can be divided 
into three methods [4]: (1) Individual pedestrian detection; (2) the trajectory clus-
tering of visual function; (3) Based on the characteristics of the return.

First, it is the individual pedestrian detection algorithm, it is estimated that all 
pedestrian detections input image. Viola and others proposed to improve the appear-
ance and movement of people counting method based on function. Zhao et al.  
proposed a segmentation model based on Bayesian methods. However, these meth-
ods cannot be applied in a very crowded and significantly occluded scene, because 
they need to detect and segment all pedestrians.

Visual function trajectory clustering method, that is, over time func-
tions, people are constantly tracking and identification of visual computing. 
As the pedestrian estimated by this method within a specific time, their real-
time processing is difficult. The third method is based on the characteristics 
of regression method to estimate the characteristics of the pedestrian regres-
sion function, extracted from the input image, use. These are usually the work-
ing methods [5]: (1) Background subtraction; (2) The various functions of the 
extracted foreground region; (3) The regression function to extract the eigenval-
ues, such as pedestrian liner, segmented liner, or a neural network. It was also 
based on the input image edge detection of a regression function neural network 
is used to calculate back, such as edge orientation and application of back-
ground subtraction to obtain the histogram function of the size of the BLOB. 
Chan et al. proposed a method in the regression function is a Gaussian process 
retrogression 28 feature extraction crowd paragraph dynamic texture blending. 
However, these methods cannot estimate the location of the input image, pedes-
trians, or they cannot be of real-time execution. For example, some people pro-
posed method based on the input image cannot be estimated pedestrian, because 
it has only one input image to extract the feature vector. Chan et al. proposed 
method cannot achieve the principle of real-time processing, because of the 
mixed dynamic texture segmentation using a series of successive images, from 
past to future. In addition, it may take a lot of time to extract 28 features such 
as Cliff’s kiwi degree, homogeneity, entropy, complexity, etc.
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Feature-based regression analysis method is most accurate, because it is able to 
cope with occlusions and background changes. However, as mentioned above, the 
previous several remaining issues. In this file, we recommend that real-time counting 
estimates “the number of pedestrians in the video sequence”.

The methods include [6]: (1) Background subtraction and shadow elimination; 
(2) The function to estimate the prospects spots; (3) in each BLOB by the neural 
network of pedestrian number. We achieved real-time processing through the fol-
lowing strategies [7]: (1) Simplify the function: only simple and effective use of 
feature extraction faster; (2) Segmentation and background modeling of the fore-
ground object detection based on fast Parzen window density estimation.

81.3  The Counting Method Using the BLOB Function

The outline of the proposed system and the input image is divided into mobile 
spot object, using background subtraction and shadow elimination. They are the 
normalization according to each BLOB, the size of the approximation of the real 
scene, to extract a variety of functions. However, it must be to train the neural net-
work to create a pedestrian in the training data BLOB relationship between the 
eigenvalues.

81.3.1  The Walk Segmentation

We use background subtraction to detect the non-background pixels in the input 
image. We only subtract a background image from the observed image, without 
the need for prior information about object in the target areas. In this method, we 
use the fast algorithm for adaptive background model construction. Parzen win-
dow density estimation provides fast and accurate detection of small intensity 
or color change of the target areas, such as the impact of the light changes. The 
algorithm estimates the Parzen window density estimation, which is not using the 
background model, the observed pixel value from a video sequence of parametric 
density estimation. However, the shaded area casts the object to be detected as the 
object of its size and location of the change over time. Because the shaded area 
may affect the counting system, we need to obtain prospects from the background 
subtraction. Therefore, we use a shadow detection method, using the YUV color in 
order to eliminate the shaded area. This method is based on the observation on the 
surface of cast shadow that will reduce the saturation of the intensity values and 
a similar small proportion of shadow tonal values is similar to the original back-
ground. In other words, this method is based on the observation of the surface to 
cast a shadow over the same attenuation of the three components of the YUV color 
values. Finally, we can only detect objects in the region, not including the shadow 
of the shadow of the elimination of the region to use background subtraction.
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81.3.2  The Extraction of Feature

Therefore, we adopt the method based on neural networks, using six functions 
to extract the BLOB of each detected foreground regions for these nonlinear 
modeling.

BLOB functions capture the shape and size of BLOB foreground segmentation. 
Perimeter is the total number of pixels in the BLOB peripheral. BLOB perimeters 
in perimeter area than measuring the complexity of a drop shape. A high percent-
age of spots included in its surrounding bumps, which may be the number of indi-
cators included inside length—the total number of edge pixels in the BLOB. The 
edge of the BLOB is a powerful clue in the BLOB. Canny edge detector is applied 
to the entire image, hide the edge of the image of segmented regions, and calculate 
the side length.

Rectangular functions capture the scale and location of the partition rec-
tangle that contains the BLOB prospects. Aspect Ratio measures pedestrian 
rectangular configuration of the ratio between the width and height in the 
BLOB. Protruding state of the BLOB pedestrians in the entire organization is 
the internal state of associated input image or not. On the side of the rectan-
gle that contains the BLOB coincides with the upper side of the input image, 
we determine the pedestrians on certain parts of the internal image and status 
set to “no upper body”. The other two sides are in the same way [8]. Part of 
the body is not within the image, extract the image feature value changes, and 
the prominence of presentation in order to deal with this situation. Highlight 
the relationship between the position and image features is also neural net-
work training.

81.3.3  Functional Normalization

We must take into account the impact of the projection angle of the camera sys-
tem, because in most cases, in the pedestrian moves, the camera projection plane 
is not parallel to the ground plane. Therefore, the region of the same object, its 
position on the input image and extract features from BLOB different large-scale 
objects. To solve this problem, we have investigated the effectiveness of functional 
normalization, and the use of two methods: explicit normalization and implicit 
normalization.

In this method, we first change the input image; the pedestrian area size is an 
independent position by a plane angle is called the homograph transform. Planar 
perspective transformation point (u, v), the correspondence between the input 
image with a ground plane describes a matrix H3 × 3 (x, y) as follows:

(81.1)
u(h31x + h32 y + h33) = h11x + h12 y + h13

v(h31x + h32 y + h33) = h21x + h22 y + h23
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The four-point correspondence is sufficient to solve these equations, we can 
convert the image input image for H., the same area approximately equal to the 
object in an object at some point/area/person at another point. However, if the 
pedestrian tilts left or conversion rights image, as they are standing perpendicular 
the pedestrian and the ground plane are not coplanar. Under these circumstances, 
such as BLOB peripheral or marginal features, it is still dependent on the point 
in the transformed image. Therefore, the normalization function using planar per-
spective transformation changed between the area ratio of the original area of the 
BLOB based on the ratio of the areas (such as BLOB area) function, applicable 
to them. For linear features (such as BLOB periphery or edge), normalization of 
the square root of the ratio of perimeter, area, the ratio of BLOB area calculation, 
and BLOB circumference in this way. Based on the function of the rectangle that 
contains the BLOB extracted from the original input image, because they are inde-
pendent of the scale, that is its own independent position.

In this method, we extracted from each BLOB seven characteristics: six features 
described in Sect. 81.3.2 and location parameter, the normalization of our func-
tional training a neural network with the implicit training data, including implicit 
normalization: scale parameter. The input area of the same object changes its posi-
tion and image; we can use the BLOB implicit characteristic value of the nor-
malization of the location information. Then, in the coordinates of a rectangle that 
contains the BLOB value as the location information in the BLOB. Therefore, we 
can estimate the image of the pedestrian network of the number of pedestrian scale 
transition in the BLOB to do a nerve.

81.3.4  The Number of Pedestrians to Estimate the Neural 
Network

In order to capture the nonlinear relationship between the characteristics of a 
BLOB and pedestrians training data, we use a neural network. In our system, the 
neural network model has two hidden layers, shown in Fig. 81.1. Therefore, n is 
either 6 or 7, which depends on the normalization. The output layer has only one 
unit, they correspond to the number of pedestrian in the BLOB. Sigmoid activation 
function is used for all nodes in the network. In order to make the training data, we 
use the automatic spot detection and extraction spots. “Manual gives the number 

Fig. 81.1  Neural network 
used in the proposed method
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of pedestrian in each spot. This training the neural network training data, we can 
use the network to estimate pedestrian Online.

81.4  The Experiments

In this section, we describe the following results: (1) to evaluate the accuracy; (2) 
calculate the cost of the assessment; (3) further validation with other data sets 4.1 
to evaluate the accuracy.

In this experiment, we have used the resolution of the image data set PETS2006 
(PETS2006 reduced to 320 × 240 pixels. The data set consists of 3,020 images, 
we use images from the 2,035th out of 3,020 images to train the neural network 
framework, then, choose a test framework for each of the seven images in the data 
set, we use 290 assessment test frame, nonoverlapping training frame accuracy 
and errors in Table 81.1, how do we correctly evaluate our proposed method can 
estimate the number of pedestrian in a BLOB, for example, how many spots con-
tain a pedestrian was identified as “a” is incorrect and really believe that “two” in 
the case of spots, containing less than two pedestrian Table 81.1 shows that the 
method can identify the correct number of contained pedestrian. This is because 
the neural network can learn a variety of information about these spots, because 
they continue to observe the training frame. On the other hand, Table 81.1 also 
shows that they cannot be estimated contains the correct number of water droplets 
in the pedestrian, which contains three pedestrians.

In Table 81.2, we have assessed value is estimated to ground truth the accu-
racy of the proposed approach, namely a clear normalization of  Sect. 81.3.3 as 
described in two different normalization. Figure 81.2 shows the people count; the 

Table 81.1  The confusion matrix of a BLOB in the pedestrian quantity (PETS2006)

To assess the value Total Accu-
racy( %)0 1 2 3 4

Ground 
truth

0 3,399 37 0 0 0 3,436 98.9
1 41 851 36 0 0 928 91.7
2 0 38 94 0 0 132 71.2
3 0 0 5 10 4 19 52.6

Table 81.2  Method accuracy

Clear the standardization Implicit standardization

Confirm 1,249 1,249
False positive 77 199
False negative 84 78
Error 161 277
Accuracy (%) 87.1 77.8
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scope of the shadow is used to frame the results of training. In Table 81.2, the 
false positives and false negatives were defined as follows: false positives—count-
ing errors caused by the nonpedestrian objects for pedestrians, and count the num-
ber of pedestrians over the value of the ground truth. False negative—resulting in 
missing pedestrians and count the number of errors caused by pedestrians is less 
than the value of the ground truth. Table 81.2 shows the false-negative values are 
not much different, regardless of their use of the normalization. On the other hand, 
Table 81.2 also shows that false positives implicit normalization of explicit nor-
malization. It also shows that this is more explicit normalization of the number of 
errors caused by incorrect understanding spots containing two pedestrians where 
one pedestrian in the larger implicit normalization. Implicit normalization, the 
images provided by the characteristics of neural network location, but cannot get 

Fig. 81.2  Clearly the normalization

Fig. 81.3  Implicit standardization
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the location of the neural networks rely on the image with very accurate. This is 
partly because the implicit normalization of image features included in the remote 
areas, high and clear normalization of extraction in small water droplets and the 
accuracy of the eigenvalue. As shown in Fig. 81.3.

81.5  Conclusion

In this paper, we propose a method to estimate the pedestrians' number by real-
time video sequence. We have shown that the method of execution speed of more 
than 10 FPS and its accuracy is higher than 80 %. The remaining works are as 
follows: background subtraction improved: In the proposed method, background 
subtraction is used to split. For background subtraction, we have used the back-
ground model, using the Parzen window density estimation. Because this model 
is the observed pixel value based on the latest N-frame sequence, pedestrians liv-
ing in the same location into the background model, they cannot extract correctly. 
Therefore, in these cases, neural networks often output incorrect estimates, such 
as pedestrians and cannot correct the error as the label of nonpedestrian areas. The 
detection of spots adaptive modeling, fixed spots around the background model 
update problem will be solved. Function: better than those who use this method 
may be a better function. Therefore, we must try a variety of feature sets in order 
to obtain better performance.
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Abstract The level of analysis, study of information security evaluation index 
system, identified the main index and weight coefficients, and was judged on 
consistency to test the weight is reasonable, so that the weight was more in line 
with objective reality, and easy-to-quantified, and thus improved the comprehen-
sive evaluation of the reliability and accuracy. For quantitative analysis of network 
information security provides an effective method.

Keywords  Information  security  •  Evaluation  method  •  Analytic  hierarchy 
process  •  Weight coefficient

82.1  Introduction

With the rapid development of information technology and extensive applica-
tion, one of the growing dependence of information, information security has 
become an important component of national security [1, 2]; effective protec-
tion of national critical infrastructure and important safety information systems 
to enhance information security risk management has increased as a matter of 
national political stability, social stability, and orderly operation of the global 
economic problems. Information security risk management is a systematic pro-
ject, the need for technical and nontechnical means, related to safety manage-
ment, education, training, legislation, emergency recovery, and other aspects of 
cooperation [3, 4].

But how to build on the information security system to measure success or 
the construction of the information security system effective? How can the effec-
tiveness of this quantitative assessment, etc., which are urgently needed set of 
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evaluation criteria, methods, and tools. Evaluation of traditional information secu-
rity is often single qualitative or quantitative indicator of the lack of systematic, 
targeted, non-authoritative assessment of the mutual recognition of evaluation 
results are also out of the question. So, how to regulate the security of informa-
tion systems security system, how to conduct a security assessment of information 
systems, which is in the process of information facing enormous challenges—we 
need to establish a scientific, quantifiable, and actionable information security 
evaluation system.

Comprehensive evaluation of information security, the core is to establish an 
information security evaluation index system. This requires from three considera-
tions. First is to establish a good indicator system framework; the second is what 
kind of evaluation system for the comprehensive evaluation methods and the third 
is indicator data collection methods and standards. At present, the evaluation of 
network information security, there are still many problems, such as the lack of 
scientific evaluation of the quantitative basis, mostly based on experience or sim-
ple arithmetic average to determine; evaluation results more abstract, difficult to 
show that the evaluation of the actual situation was. The above problems, in this 
paper, Analytic of Hierarchy Process (AHP) network information security evalua-
tion system were studied.

82.2  Main Index

AHP, the first of many complex factors from the selection of the most impor-
tant indicators of critical evaluation, and according to the constraints of relations 
between them constitute a multilevel index system. The quality indicator system 
to evaluate the structural prerequisite for success the number of index system-level 
complexity of the issues from the inspection and evaluation of the accuracy to be 
achieved by request. To this end, the establishment of the network information 
security evaluation index system.

Information Security Evaluation and Certification in the application and run the 
standard type, the country has developed a number of evaluation criteria.

We will evaluate the indicators. They are divided into three indicators; level 
indicators, including physical environment, information security products, sys-
tems, and networks, which is an integrated indicator of the nature, and no spe-
cific form of expression; second indicator is the specific target projects, including 
covering the entire process of network information security; three indicators in the 
secondary index is more specific under some of the projects, due to the large num-
ber, only an example. Evaluation indicators can be added according to actual situ-
ation, delete changes, but any kind of evaluation methods are aimed at evaluators 
can be effective monitoring and control, in order to improve certain aspects of the 
evaluators were in the process should be adjusted in some of the specific content 
evaluation.

Specific evaluation index system as shown in Table 82.1
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Table 82.1  Network security evaluation system

The main factors Secondary factor

Level indicators Weight Secondary indicators Weight Level indicators

Physical 
environmental 
indicators

A1 Computer security site B11 Completion, complete 
quality and progress 
etc.

Low supply voltage 
fluctuation

B12

EMC limits B13
EMC test and 

measurement
B14

The security of 
information 
technology 
equipment

B15

Anti-around information 
technology 
equipment and 
measuring limits

B16

Low-voltage electrical 
current limit

B17

Information 
security index

A2 Network proxy server 
security technology

B21 The number of person-
nel, equipment etc.

Router security 
technology

B22

Information technology 
security technology

B23

Safety filtering firewall B24
Application-level firewall 

security technology
B25

Information technology 
development

B26

Information technology 
production

B27

Information technology 
evaluation

B28

IT procurement B29
Systems and net-

work indicator
A3 Information technology 

open
B31 Number, type, strategy 

etc.
Interconnection of infor-

mation technology
B32

Information technology 
interconnection net-
work layer security

B33

Information technology 
systems management

B34

Information technology 
systems security

B35

Police information tech-
nology

B36

Information technology 
report

B37
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82.3  Comparison Matrix and Determine the Weight

We take the AHP to carry out; this method can effectively solve multiobjective 
evaluation system, multijudge situation.

This paper will have two levels, that is the main factor layer and the subelement 
level. Under each of the main factors contributing to containing several subfac-
tors, so, first through the various subfactors under the main factors and the relative 
importance of pairwise comparisons between and with reference to the hierarchy 
chart, comparison matrix can be constructed. Physical factors of environmental 
indicators to determine the submatrix shown in Table 82.2.

To solve the above matrix, obtained by feature vectors w1 = (0.333, 0.228, 
0.121, 0.163, 0.058, 0.038, 0.060)T, the largest eigenvalue λmax1 = 7.049. 
Information security products subfactors that determine the matrix of indicators 
are shown in Table 82.3.

To solve the above matrix, obtained by feature vectors w2 = (0.019, 0.036, 
0.045, 0.086, 0.161, 0.116, 0.231, 0.122, 0.184)T, the largest eigenvalue 
λmax2 = 9.012. Systems and networks secondary factor indicators are shown in 
Table 82.4 Comparison Matrix:

To solve the above matrix, obtained by feature vector w = (0.340, 0.257, 0.082, 
0.102, 0.123, 0.038, 0.058)T, the largest eigenvalue λmax3 = 7.129. Comparison 
of the main factors that determine the matrix is shown in Table 82.5.

Table 82.2  Matrix of physical environmental indicators

B11 B12 B13 B14 B15 B16 B17

B11 1 5 3 2 7 4 1
B12 1/5 1 7 4 7 3 6
B13 1/3 1/7 1 2 3 5 7
B14 1/2 1/4 1/2 1 7 7 9
B15 1/7 1/7 1/3 1/7 1 5 3
B16 1/4 1/3 1/5 1/7 1/5 1 2
B17 1 1/6 1/7 1/9 1/3 1/2 1

Table 82.3  Information security index matrix

B21 B22 B23 B24 B25 B26 B27 B28 B29
B21 1 1/5 1/3 1/7 1/9 1/5 1/6 1/4 1/2
B22 5 1 1/2 1/5 1/7 1/6 1/2 1/4 1/3
B23 3 2 1 1/7 1/9 1/5 1/3 1/2 1/3
B24 7 5 7 1 1/7 1/3 1/4 1/2 1/3
B25 9 7 9 7 1 1/2 1/3 1 1/2
B26 5 6 5 3 2 1 1/7 1 1/2
B27 6 2 3 4 3 7 1 1 1
B28 4 4 2 2 1 1 1 1 1/3
B29 2 3 3 3 2 2 1 3 1
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To solve the above matrix, obtained by feature vector w = (0.537, 0.268, 
0.195)T, the largest eigenvalue λmax3 = 3.006. Therefore, the main factors rela-
tive to the level indicators, several factors should be sorted according to weight: 
the importance of security to sort the order should be: (1) physical environmental 
indicators; (2) information security products index; (3) system network indicators.

82.4  Consistencies

Determine the consistency test is to identify the weight coefficient matrix an 
obtained is reasonable. A fully consistent with the time, λmax = n, and in addition 
λmax, the other characteristic roots are 0. When the comparison matrix has satis-
factory consistency, it is slightly larger than the largest characteristic root matrix 
of order n, and the remaining eigenvalues close to 0. This level of analysis based 
on the conclusion is basically reasonable.

Testing process is as follows: the matrix obtained λmax of the judge on behalf 
of the C.I. = (λmax−n)/(n−1) Consistency index C.I. derived values; based on the 
average random consistency index R.I. numerical tables found R.I. values; Finally, 
C.R. = C.I./R.I. relative consistency index obtained C.R. values. When C.R. < 0.1, 
the comparison matrix is reasonable, appropriate weight coefficient obtained, or 
to determine the matrix of adjustment, according to the above steps to re-find the 
weight coefficient matrix.

Judgment on the consistency of F–S to determine:
C.I.1 = (λmax1−n1)/(n1−1) = (7.049−7)/(7−1) = 0.008, properly check 

the following table matrix order N = 7, RI = 1.32, this time, CR1 = CI1/
RI1 = 0.008/1.32 = 0.006 < 0.1. So that the matrix has satisfactory consistency. That 
is determined by AHP in the cells of the weight factor is objective and acceptable.

Table 82.5  Comparison of the main factors that determine the matrix

A1 A2 A3

A1 1 3 2
A2 1/3 1 2
A3 1/2 1/2 1

Table 82.4  Systems and network index matrix

B31 B32 B33 B34 B35 B36 B37

B31 1 5 7 5 3 5 2
B32 1/5 1 9 4 7 5 2
B33 1/7 1/9 1 1 2 2 3
B34 1/5 1/4 1 1 2 3 4
B35 1/3 1/7 1/2 1/2 1 5 7
B36 1/5 1/5 1/2 1/3 1/5 1 1
B37 1/2 1/2 1/3 1/4 1/7 1 1
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C.I.2 = (λmax2−n2)/(n2−1) = (9.012−9)/(9−1) = 0.002, Table 82.6 
matrix by properly check order N = 9, RI = 1.45, this time, CR2 =  
CI2/RI2 = 0.002/1.45 = 0.001 < 0.1. So that the matrix has satisfactory con-
sistency. That is determined by AHP in the cells of the weight factor is objec-
tive and acceptable.

C.I.3 = (λmax3−n3)/(n3−1) = (7.129−7)/(7−1) = 0.021, Table 82.6 matrix by 
properly check order N = 7, RI = 1.32, this time, CR3 = CI3/RI3 = 0.021/1.32 = 
0.016 < 0.1. So that the matrix has satisfactory consistency. That is determined by 
AHP in the cells of the weight factor is objective and acceptable.

C.I.4 = (λmax4−n)/(n−1) = (3.006−3)/(3−1) = 0.003, Table 82.6 
matrix by properly check order N = 3, RI = 0.58, this time, CR  = CI/
RI = 0.003/0.58 = 0.005 < 0.1. So that the matrix has satisfactory consistency. 
That is determined by AHP in the cells of the weight factor is objective and 
acceptable.

82.5  Weight of Each Index to Determine the Integrated

Obtained in the same hierarchical level between the various elements of the 
relative importance, you can top–down factors on the calculation of the over-
all integrated at all levels of importance. In this article, there are three main 
factors. A layer of A1, A2, A3, its goal has been the importance of the total respec-
tively, W1, W2, W3, therefore, A layer of the main factors combined weight: 
Wk = ΣWij × Wjk = (0.537, 0.268, 0.195), shown in Table 82.6

82.6  Conclusions

This chapter studies how to establish information security evaluation index sys-
tem, according to certain analytical framework, evaluation criteria and method-
ology, the use of AHP to determine weights, the use of rigorous mathematical 
methods to delete as much as possible subjective and judged whether the matrix 
has satisfactory to test the consistency of a reasonable weight, making the weight 
more easily quantified objective reality and to improve the comprehensive evalua-
tion of the reliability, accuracy and objective impartiality. For quantitative analysis 
and determination of information security degree of realization of the development 
process or provide a try.

Table 82.6  Matrix order and the corresponding RI value

Matrix 
order 1 2 3 4 5 6 7 8 9 10 11 12 13 14

RI values 0.00 0.00 0.58 0.90 0.12 1.24 1.32 1.41 1.45 1.49 1.51 1.48 1.56 1.57
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Abstract Real estate management information system for database design 
 problem use Microsoft SQL Server 2000 as a database development tool, real 
estate management information system database for the detailed design, and gives 
the database connection login and key code, proved. The design can ensure the 
security of real estate management and efficient operation of information systems 
to adapt to the real estate information management needs.

Keywords  Real estate  •  Management information systems  •  Databases  •  B/S

83.1  Introduction

In recent years, China’s hot real estate market continued to show momentum, all 
the real estate company have developed a large number of commercials, offices, 
and so on. The housing market includes not only houses, but also second-hand 
housing market, so the classification of real estate data becomes increasingly 
important. In the absence of the formation of a mature management system, data 
management is chaotic, query, statistics are not comprehensive [1]. The man-
agement information system for real estate sales in the scientific, standardized, 
network requirements, the sale of real estate rental information, buy Quiz informa-
tion, real estate until a comprehensive management information, both to improve 
efficiency, and reduce the workload and also faster and more accurate, can the 
level of enterprise management to achieve higher level of real estate management 
systems and other management information systems, whether using C/S mode or 
B/S mode, the database needs to have the background support. The system is run-
ning the real estate information management foundation and source of the data. 
James Martin, an American scholar pointed out: in the enterprise’s data processing 
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work in the “data is stable; treatment is changing the data in modern data process-
ing center”. Enterprise data should be the overall planning and organization, and 
establish a unified database management [2].

General background database development tool that is Oracle, DB2, and other 
development tools for large databases, there are Microsoft SQL Server, Visual FoxPro, 
Access, and other database development tools for small and medium sized [3]. The 
design is based on B/S model, the use of Microsoft SQL Server 2000 as a database 
development tool.

83.2  The Basic Structure of the System

For real estate management information system, the overall objective is to provide 
users and administrators rapid and efficient information services, manage the real 
estate information service rationalization. The demand for real estate companies is 
to manage the system users, management, and real estate information. Real estate 
information management information management is mainly the sale of rental, 
buy Quiz information management, real estate management, quality housing man-
agement, quality real estate management, real estate information inquiries. The 
tenants are mainly residential real estate information query [4].

System design, a basic requirement is the ability to input, query, modify the 
various real estate related information, such as revising the sale of rental infor-
mation, buy Quiz information, update real estate related information, such as real 
estate information, update and delete and so on, the system’s modules structure 
shown in Fig. 83.1. Real estate information management system by the powerful 
query capabilities, real estate information management companies in the infor-
mation shared on the basis of height, effectively improve its management tools, 
standards and adjust their business processes and improve business processes of 
various functional departments of reliability and operational efficiency, and then 
on the various management systems organize and analyze data, provide decision 
support for the leadership of the basis for the rational allocation of enterprise 
resources [5, 6].

83.3  Database Design

The main database of information processing solves three problems: first, the 
effective organization of the data here mainly refers to the rational design of data 
to computer access; second, easily input the data into the computer; third, accord-
ing to the requirements of the user data are extracted from the computer [5].

Real estate management information system database design involved five 
steps: database requirements analysis, conceptual design, logical design, physical 
design, and load testing. Information system’s main task is to obtain large amounts 
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of data through the information management needs, which must store and manage 
large amounts of data. Thus, a good data structure and database, so that the whole 
system can quickly and easily and accurately call and manage the data required is 
a measure of information systems development the key indicators of good or bad.

We often use the database concepts including tables, fields, views, indexes, 
synonyms; some systems will be used in the system tables, database design, logi-
cal database, mainly for the design, about the classification of data according to 
some, group organized system and logical level is user oriented. Database design 
needs to integrate each department of the archived data and data needs, analysis 
of the relationship between the various data, in accordance with the description of 
DBMS features and tools provided to design an appropriate scale, correctly reflect 
the data relations, data redundancy less access efficiency high, to meet the require-
ments of a variety of query data model.

83.3.1  Conceptual Design Database

Conceptual design task is to precede from reality, to draw out the system entity–
relationship diagram, and list the relationship between the various entities and the 
corresponding table. Designers from the user perspective on data and process-
ing requirements and constraints, to produce a conceptual model reflecting the 
user point of view. Conceptual model and then converted into the logical model. 

Fig. 83.1  System block diagram
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Conceptual design will be independent from the design process open, so that 
the task of each stage is relatively uniform, the design complexity significantly 
reduced, without a specific DBMS limitations.

This system is based on “entity–relationship model” the concept of database 
design concepts. “Entity–relationship model” is a semantic model, which tries to 
the relationship between the world of things has its own characteristics, awak-
ened the abstract and that they also describe the linkages and interactions. In the 
“entity–relationship model”, the basic semantic unit is the entities and relation-
ships, which entity is the information can be identified by its own abstract rep-
resentation of anything. From specific people, objects, events, to other abstract 
concepts and status, can be expressed with abstract questions. Relationship is 
something internal, or things between the abstract representations of semantic 
relationships. Links between entities in different soybean oil, we can accord the 
association between entities linked to classification.

System entity relationship ER diagram shown in Fig. 83.2, real estate entities 
ER diagram shown in Fig. 83.3.

83.3.2  The Design and Operation of the Data Table

As two-dimensional relational database tables can clearly describe the link 
between the data in the ER diagram design, the use of database normalization 
design, the design of the database tables should also follow the paradigm of the 
design, which is the basis for database design, to normalize the database design, 
to minimize data redundancy and duplication, a reasonable design of the database 
table should be the premise of meeting the demand, so that the minimum amount 
of data duplication, as much as possible in accordance with the relational database 
system theory approach to designing a database reduce data redundancy.

In the design of the database structure, sometimes in order to achieve the 
simple programming and ideas clear, often deliberately increase the number of 

Fig. 83.2  E-R diagram entity relationship
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redundant data. Although this is contrary to the traditional relational database the-
ory, but given the choice of machine type and grade of other factors, if the increase 
will not significantly increase redundancy and reduce storage space efficiency, and 
the great help of programming, often using this method.

Table defined in the system is strictly in accordance with the ideas and require-
ments paradigm to complete, database of all forms have reached the requirements of 
the three paradigms. Based on the above three design principles, according to the sys-
tem ER diagram for the system characteristics, standardization of the data collected.

The basic operation of the data table is the basic property information manage-
ment system functions; database management system software is the most basic 
operations. The basic operation of the datasheet information, including real estate 
add, delete, modify, and other operations. Real estate Information added feature: 
the user manually increase the real estate information.

Increasing function of real estate information: the user manually increases the 
real estate information.

Real estate information delete function: to be deleted by the user to select real 
estate information, click the Delete, delete the property information, first remove 
the buffer, then submitted to the database if not, you may revoke the removal, but 
if submitted to the database, and delete will not restore the information.

Real estate information editing: the user selects to modify the real estate infor-
mation; you can re-modify the property registration information.

83.3.3  Database Login and Connection

Database connectivity is mainly used for database connection stored in the system 
all the information, do not have to log in again to set the database, but data in the 

Fig. 83.3  E-R diagram real estate entities
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database changes, the user can configure the input to the unit or the data on the LAN 
server name and database name. If the application and the database connection are 
successful, run the program the next time this configuration will no longer have pop-
up window, unless there are changes to the database server that will pop up.

Database connection in the entire system need to log in several times to run, 
is the realization of the most important function of the system, and database con-
nectivity is not, the system will not be able to run. Log in achieving the key code 
database is as follows:

protected void Button4_Click (object sender)

{
Connect String = “Data Source = FB9304AE5EB04F5; Initial Catalog = fangchan; 

Integrated Security = True”;
Sql Connection conn = new Sql Connection (connect String);
if (DropDownList5.SelectedItem.Text.ToString () == “personal” )

{
string sql String = “select * from members of the table where the user 

name =  “‘+ this.TextBox3.Text +’”  and password =  “‘+ this.TextBox4.
Text +’” and user type = ‘personal’”;

conn. Open ();
Sql Command cmd = new Sql Command (sql String, conn);
Sql Data Reader reader = cmd. Execute Reader ();
if (reader. Read () == true)
{
Session [“yonghuming”] = this.TextBox3.Text;
Session [“yonghuleixing”] = “personal”;
Response. Write (“ <Script language = JavaScript > alert (‘Login successful !!’);  

</Script >”);
}

else Response. Write (“< Script language = JavaScript > alert (‘Login failed, 
please check the username or password is correct, then log !!’); </Script >”);

reader. Close ();
conn. Close ();

}
Button4 which is the “Login” button, click “Login” button to be connected with 

the database to achieve the corresponding functions. Should be mentioned that the 
code in the background, connect the data source need to use part of the connection 
code is:

String connection String = System. Configuration. Configuration Manager. 
App Settings [“weirong”]. To String ();

Add “using System. Data. SqlClient”; in the Web. Config file and then add the 
following code:
<configuration>
<app Settings>
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<add key = “weirong” value = “Data Source = FB9304AE5EB04F5; Initial 
Catalog = weirong; Integrated Security = True”/>

</App Settings>
<connection Strings>
<add name = “weirong” connection String = “Data Source = FB9304AE5EB04F5, 

Initial Catalog = weirong; Integrated Security = True” provider Name = “System. 
Data. Sql Client”/>

</Connection Strings>

83.4  Conclusion

Currently, in most of the real estate agencies, real estate information management 
section, or the manual management, efficiency is very low and cannot keep abreast 
with the various types of property in the hands of information and real estate mar-
ket, compare needs, develop information management system for real estate is 
very necessary, but in the process of real estate management information systems, 
database design is very important, the database design is the core of management 
information systems and infrastructure, it puts a lot of the information system 
model of data organized according to some, to provide storage, maintenance, the 
function of retrieving data, so that information systems can be convenient, timely 
and accurate from the database to obtain the necessary information. Scientific and 
effective during the database design, to ensure efficient operation of the system.
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Abstract This paper mainly introduces the data transmission and datagram 
 sending and receiving procedures. The datagram sending and receiving are real-
ized through the two classes of VC++ MFC. Currently, the frequently used net-
work protocols include TCP, RTP, and UDP, among which the most complex one 
is TCP with the highest reliability but poor efficiency. Generally, RTP protocol is 
applied to real-time streaming media transmission with less reliability than TCP, 
and also relies on UDP but with poorer efficiency than UDP. UDP is the simplest 
transport layer protocol without controls on errors, traffics, and congestions. Its 
simplicity brings high efficiency, but it is only responsible for data transmission, 
leaving the traffic and error controls to the high layer to solve, so by such a way it 
can shorten data transmission time to the minimum and improve the efficiency of 
data transmission system.

Keywords  UDP  protocol  •  Data  transmission  •  Receive  message  •  Sending 
message

84.1  Introduction

The sending-end host sends message to the receiving-end host with the receiv-
ing-end front-end processor responsible for the receiving of message [1, 2]. After 
receiving the message, the front-end processor sends a broadcasting of UDP in 
LAN to inform related receiving-end hosts of processing message [3, 4].
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84.1.1  Arithmetic Thoughts

A file is divided into several data blocks; sender first sends “Request to Send” 
message, and applies for a certain number of data blocks [5, 6]. The “Request to 
Send” message carries the MD5 message digest of the file to be sent; and receiver 
can retrieve buffer pool based on “Message Digest”. If no buffer area of this file 
is in buffer pool, it is necessary to allocate buffer to this file and also initialize the 
block list [7].

Receiver can search unallocated data blocks in block lists, and then send “Clear 
to Send” message to sender to tell the data block able to be continuously sent at 
a time. After these data blocks are sent completely, sender sends “Clear to Send” 
message again to apply for the data block to be sent next time.

If multiple senders simultaneously send files to the same receiver, he can decide 
whether they are sending the same file (with the same content but different files 
name) according to the message digest in “Request to Send” message. If the files 
all senders are sending are the same, the receiver can allocate the data blocks of 
file to multiple senders according to the network bandwidth. At this moment, 
although each sender does not know where the senders are, the sent files can be 
shared with other senders. Namely, the data block sent by a sender is unnecessary 
to be re-sent by other senders.

84.1.2  Analysis on Cases

Figure 84.1 describes that multiple hosts send message to one receiving end (com-
munication front-end processor). The sender has four message sending hosts 
which can be allocated to different LAN, among which host 1, 2, 3 send datagram 
“A”, while host 4 sends datagram “B”.

It is assumed that host 1 first sends datagram “A”. It sends “Request to Send” 
message by which sender can apply for the block number and quantity of the 
data blocks able to be continuously sent next time. This message carries the MD5 
“Message Digest” and file length of datagram “A”. The message digest stands for 
the features of datagram “A”, applicable to differentiate other datagram, while the 
message length is used by receiver to allocate block lists and decide their sizes in 
buffer. For example, each data block is 5 K (the size of data block is a constant 
value agreed by both receiver and sender); if the length of datagram “A” is 20 K, 
then “A” should be divided into four blocks and needs four items in block list with 
8 bit of each list standing for three status (Received, Allocated and Unallocated) of 
data block. The size of block list = 4 + 4 + 4 + 4 * 8 / 8 = 16 bytes. By retriev-
ing buffer, receiver can find a new buffer allocated to datagram “A” in buffer pool, 
which was not received by datagram “A” in the past time; and also creates initiali-
zation list for datagram “A” in buffer based on datagram length. At the moment, 
the status of all data blocks in block lists is “Unallocated”. After the receiver is in 
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initialization buffer, it sends “Clear to Send” message to host 1, which points out 
the block number and quantity of the data block able to be continuously sent by 
sender at a time, in which the process is called as “Load Sharing”. After data block 
is allocated, the status of this data block in block list is altered into “Allocated”.

After a period of time, it is assumed that datagram “A” successfully sends 20 
data blocks whose status has altered into “Received” in block lists of receiver’s 
buffer. At this moment, host 2 participates in the sending row, which also sent 
datagram “A” to the same receiver (communication front-end processor). Host 2 
sends “Request to send” datagram to receiver (communication front-end proces-
sor) which relies on the “Message Digest” to find that the message sent by host 2 
is the same message being sent by host 1, and hence receiver allocates several left 
data blocks to host 2 and also alters the status of these data blocks into “Allocated” 
in block lists.

Host 1 and 2 simultaneously send datagram “A”, and both hosts will not repeat-
edly send the same data block. Moreover, the data block sent by one host can be 
shared with the other host. Multiple senders simultaneously sending the same file 
to one receiver can accelerate the file transfer.

Through the common sending of host 1, 2, the communication front-end pro-
cessor completely receives datagram “A”. At this moment, host 3 requests data-
gram “A” from receiver (communication front-end processor) which finds the 
status of all data blocks is “Received” by retrieving buffer pool and then sends 
“Clear to Send” message to host 3, and sets 0 for the quantity of the allocated data 
blocks, indicating this message had been completely received. At this moment, as 
for host 3, it actually does not care about whether datagram “A” is sent by other 
processors and only feels the sending of datagram “A” is completed instantly, pro-
moting the file transmission speed to be lifted greatly.

Fig. 84.1  Send datagram from multiple points
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When receiver (communication front-end processor) receives datagram “A”, it 
can also receive the message sent by other processors (e.g. simultaneously receiv-
ing the datagram “B” of host 4).

84.2  The Sending Datagram and Receiving Datagram

Sending datagram and receiving datagram include five formats totally, all of which 
are sent in UDP. As UDP datagram header length field only has 2 bytes but it should 
take up 8 bytes, the length of the largest datagram is “65,535 – 8 = 65,527 bytes”.

84.2.1  The Sending Datagram

84.2.1.1  The Sending Message

Messages sent by sender include two formats of “Request to Send” and 
“Datagram”.

“Request to Send” is that sender sends signals to receiver. “Datagram” is the data 
information sent by sender. Moreover, only one data block can be sent at a time.

84.2.1.2  The Procedure of the Sending Message

Sender (one or multiple senders) simultaneously sends files to receiver, and all send-
ers are unnecessary to coordinate with each other. Each sender can join to send the 
files anytime and also can exit anytime. The “Load Sharing” is completed by receiver. 
What the senders mainly need to solve is the control on traffics, and they can adjust 
the sending rate of message based on the successful sending rate, applying the binary 
exponents to retreat the algorithm to adjust the sending rate. Also, it is necessary for 
senders to carry on timeout retransmission for the “Request to Send” message.

In order to improve the efficiency of the program execution, it is necessary to 
create two threads. One is to send message and the other is to listen in message. 
The two threads communicate with each other through messages and semaphores.

84.2.2  The Receiving Message

84.2.2.1  The Messages Sent by Receiver Include “Enabling Signal”, 
“Suspended Signal”, and “Ended Signals”

“Enabling signal” is the response to the “Request to Send” message sent by sender, 
and informs the block number and quantity of the data block able to be continu-
ously sent by sender next time. “Suspended Signal” is to control traffics and informs 
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sender of suspending to send datagram. “Ending Signals” is to inform sender that all 
data blocks have been received and the data receiving was successfully completed.

84.2.2.2  The Procedure of the Receiving Message

Receiver mainly considers the identification of data source, the management of 
buffer pool, the dynamic sharing of load, etc. The procedure of message transmis-
sion is as shown in Fig. 84.2.

Fig. 84.2  The procedure of the receiving message
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84.2.3  Class CSocketSend and Class CSocketReceive

VC++ MFC provides high supports for network, and is easy to create the 
 network-based application. It mainly includes class CAsyncSocket and its derived 
class CSocket. Class CAsyncSocket encapsulates Windows Socket API, and has 
the advanced features of asynchronous I/O, able to provide flexible network com-
munication functions and also convenient to process the occurring network events. 
Class CSocket is derived based on class CAsyncSocket, providing class CAchive 
similar to file operation and also high-layer supports for Winsock-based programs.

Class CSocket works in the congestion mode, and is easy to use but with poor 
flexibility. However, CAsyncSocket encapsulates the lower layer of Windows 
Socket API, and is able to flexibly control on network program by overriding 
CAsyncSocket network events. By such a way, the network communication pro-
gram can acquire good performance.

By inheriting class CAsyncSocket, the two basic classes applicable to data 
communication are realized: Class CSocketSend (Data sending) and Class 
CSocketReceive (Data receiving), which will be simply introduced in the following:

84.2.3.1  Class CSocketSend

It is a derived class of CAsyncSocket, and realizes the sending function of data. 
In order to be easily understood, a great number of details are eliminated and only 
the basic sending procedure is described in the following:

Class CSocketSend : public CAsyncSocket
{
Private:
CObList m_DataList; //Linked list to be sent
UINT m_nRemotePort; //Remote Port
CCriticalSection m_cslock; //Key area
CWinThread *m_pThread; //Thread object
Private:
UINT static DataSendProc (LPVOID pParam); //Thread processing function
Public:
CSocketSend();
Virtual~CSocketSend();
Public:
BOOL Create (UINT nRemotePort =720); //Initialization & create the sending 

thread
SendData (LPVOID lpBuf, int nBufLen); //add data into list and wake up thread
};

In the method of “Create”, the interface parameter defines the UDP port of 
remote host. It creates a socket and hooks object, and binds it to the local port, and 
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creates a data sending processing thread. The data buffer of the object monitored 
by the thread will suspend if it is null, in order to save CPU resources.

BOOL CSocketSend::Create (UINT nRemotePort)
{
m_nRemotePort=nRemotePort;
BOOL bRes=CAsyncSocket::Create (0, SOCK_DGRAM);
m_pThread=AfxBeginThread (DataSendProc, this, THREAD_PRIORITY_

NORMAL, 0, CREATE_SUSPENDED);
Return bRes;
}

In the method of “SendData”, data are added to buffer linked list and imme-
diately returns after waking up the data sending processing thread. The design 
extremely improves the response speed of program, which makes the program be 
able to quickly return and needless to wait for the completion of the data sending.

CSocketSend::SendData(CByteArray myByteArray)
{
m_csLock.Lock(); //lock key area
m_DataList.AddTail (myByteArray);
m_csLock.Unlock ();
m_pThread-> ResumeThread ();
Return;
}

The data sending processing thread function sends data to network and will 
suspend until the buffer is null.

UINT CSocketSend::DataSendProc(LPVOID pRaram)
{
CSocketSend *pcsSend=(CSocketSend*)pParam;
While (true)
{
If (pcsSend-> m_DataList.isEmpty())
pcsSend-> m_pThread-> SuspendThread();
Else
{
pcsSend-> m_csLock.Lock();
CByteArray mySend=pcsSend-> m_DataList.RemoveHead();
pcsSend-> m_csLock.Unlock();
Sleep (nDelay) //delay
pcsSend-> SendTo(mySend.GetData(),
mySend.GetSize(), pcsSend-> m_nRemotePort);
}}
Return 0;
}
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84.2.3.2  Class CSocketReceive

It is also a derived class of CAsyncSocket, and realized data receiving function. 
Similarly, the following list will only show demonstrative description.

Class CSocketReceive: public CAsyncSocket
{
Private:
CObList m_DataList; //The receiving buffer
UINT m_nLocalPort; //local port
CCriticalSection m_csLock; //key area
CWinThread* m_pThread; //thread object pointer
Private:
UINT static DataReceiveProc(LPVOID pParam); //data receiving thread function
Virtual~CSocketReceive();
Public:
BOOL Create (CWnd* pWnd, UINT nLocalPort=1204); //Initialization & create 

the receiving thread
CString GetData(); //get data
Private:
CWnd* m_pWnd; //message sending window
}

The tasks of the data receiving class CSocketReceive are receiving data and 
informing the primary thread of the receiving of the data. The “Create” function 
of the class includes two parameters (pWnd and nReceivePort). The pWnd is the 
pointer to the window to receive the user-defined messages sent by the receiving 
data thread. The nReceivePort specifies the port to receive data. The function cre-
ates the local socket and binds it to the local port nReceivePort, and also creates a 
data receiving processing thread, informing the function “OnReceive” of waking 
up it when there is data to come.

BOOL CSocketReceive::Create (CWnd* pWnd, UINT nLocalPort)
{
m_pWnd=pWnd;
m_pLocalPort=nLocalPort;
BOOL bRes =CAsyncSocket:Create(m_nLocalPort, SOCK_DGRAM);
m_pThread=AfxBeginThread(DataReceiveProc,this,THREAD_PRIORITY_ 

NORMAL,0,
CREATE_SUSPENDED);
Return bRes;
}

When UDP data packets come, class CSocketReceive will auto-call the func-
tion “OnReceive” which will wake up the data receiving thread.
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Void CSocketReceive::OnReceive (int nErrorCode)
{
m_pThread-> ResumeThread ();
}

Data receiving processing function receives data and stores then in the buffer 
linked list, and informs the primary thread of data receiving, and then it will 
suspend.

UINT CSocketReceive: DataReceiveProc (LPVOID pParam)
{
CSocketReceive *pcsReceive=(CSocketReceive*) pParam;
CByteArray myRecv;
myRecv.SetSize (UDP_SIZE);
CString strRemoteAddress;
UINT nRemotePort;
int nCount;
While (true)
{
nCount=pcsReceive-> ReceiveFrom (myRecv.GetData (), UDP_SIZE, strRemote-

Address, nRemotePort);
pcsReceive-> m_csLock.Lock();
pcsReceive-> m_DataList.AddTail (myRecv):
pcsReceive-> m_csLock.Unlock ();
pcsReceive-> m_pWnd-> PostMessage (WM_USER_DATAREADY);
pcsReceive-> m_pThread- > SuspendThread ();
}
Return nCount;
}

The task of GetData method is getting a UDP data packet from the data buffer 
linked list to provide it for the primary thread to process.

CByteArray CSocketReceive::GetData ()
{
CByteArray strData;
m_csLock.Lock();
strData=m_DataList.RemoveTail();
m_csLock.Unlock();
Return strData;
}

USER-DEFINED MESSAGE WM_USER_DATAREADY is informing the pri-
mary thread that there is data in the receiving buffer.

#define WM_USER_DATAREADY (WM_USER + 0 × 100)
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The primary thread has message processing function “OnDataReady 
(WPARAM wParam, LPARAM lParam)” to take charge of getting data and pro-
cessing them.
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Abstract In order to ensure the safety of the campus network with RAIM  
technology as the core, we designed a network for the campus identity manage-
ment system, and the system’s detailed description of the key technologies through 
practical application shows that the system can better adapt unified  authentication 
and access control, in order to achieve a more secure campus network system 
authentication.

Keywords  Campus network  •  Identity authentication  •  RAIM system  •  SSO

85.1  Introduction

In 1994, the China Education Research Network was started to build [1]; our  
college campuses have set up their own broadband networks, and web-based 
database applications to establish various types of networks [2]. From the cur-
rent development, the use of more authentication in three ways: (1) Maintain a 
separate user database application system for identity authentication. (2) Adopt a 
unified identity authentication technology, the same user database authentication 
services for a number of applications. This approach not only solves the unified 
management of multiple applications as the problem, but also reduces user man-
agement costs. (3) Use single sign-on technology to address multiple applications 
issue multiple logins, users simply log in once, you can use the specified number 
of systems. However, the existing campus network application development lacks 
a unified standard, applications may belong to multiple departments, the system 
did not follow the establishment of uniform data standards, data formats vary, the 
system cannot be achieved between effective data sharing, so they formed network 
environment information silos. Need to use several different applications for users 
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of the system, if each of the storage management system, a different authentica-
tion method, and users need to remember several different passwords and iden-
tity, and the user access to different applications in the need for multiple logins. 
This is not only to the user but also to the system management it has brought great 
inconvenience.

Design a uniform, high-security, and high-reliability identity and access man-
agement system to complete the entire campus network user’s identity and rights 
management [3] to ensure that the application system based on a unified model, 
to focus on development and upgrading the environment, and to reduce the over-
all system operation and maintenance costs; on the other hand it ensures that the 
entire school system, use and management of security, so as to enhance the overall 
quality of digital campus and level.

85.2  The Analysis of Identity Authentication System 
Problems

Currently, the university’s authentication system mainly in the following questions:

1. The application system has a separate authentication and access control 
policy; as a user to enter different applications, you need to input each  
different account number and password. Users may find their need to 
remember that the application system account and password is also increas-
ing. This is easy to generate the password that is forgotten, it could cause 
some users account and password for the convenience of the memory, in a 
number of applications use the same account and password. Hackers can 
crack the security level from low to get the system account and password, 
and account number and password to access with the high level of system 
security, the application of the entire campus network system security has 
posed a great threat.

2. The user roles and access control policies are difficult to maintain consistency. 
Of each campus has its own application user management system, they are by 
their own access control policy to assign user rights. When each application 
for their users to add, delete, and modify the permissions, in order to main-
tain different user roles and permissions application consistency and integrity, 
and only on the relevant application system interoperability, this operation is 
complex and error-prone, easily leads to different application systems that are 
having inconsistent user roles and permissions.

3. Additional applications, as useless unified authentication and access control 
policy specification constraints, resulting in authentication and access con-
trol code duplication and development, and independent, is not conducive to 
cross-system integration. With the “Digital Campus” in-depth, integrating 
existing applications and increasing the system for the new unified standard 
have become inevitable trends.
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In order to solve the current campus network, the application of existing 
authentication systems and access control issues, the establishment of a unified 
service for all applications authentication and access control platform, unified 
identity authentication, user rights, and reasonable access control is necessary.

85.3  RAIM Architecture

Campus network users may use two types of Web applications, one is the Internet, 
Web applications, such as Sina-mail, 163 mail, Gmail mailbox, etc. [4]; the other 
is the internal campus Web applications. Web applications on the Internet are inde-
pendent; these applications cannot be modified to fit the unified authentication and 
access control. Campus online Web applications, is within the campus network 
applications, can be appropriately modified in order to better adapt to a unified 
authentication and access control. Campus-based Web applications RAIM imple-
mentation is more complex than the first category, security requirements are also 
higher. Unified authentication and access control architecture are shown in Fig. 85.1:

Teachers, administrators, students, and parents through the client (browser or 
other application), access to Internet or Web applications on campus, first log in 
a unified platform for identity authentication and access control, through the plat-
form provides single sign-on portal, further access to Internet or campus network 
Web applications.

RAIM system includes five parts, namely, credentials, SSO client, a unified 
authentication and access control services, identity and access control database, 
and Web applications.

85.3.1  System Flow

When users access Web application systems, Web blocking agent will intercept 
access requests. If the user has been authenticated and has permission to access 

Fig. 85.1  Uniform identity authentications and access control architecture
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the requested resource, it allows users to access just the request. If the user is not 
authenticated, then redirect the basic login screen. Although if the user authenti-
cated, but no permission to access the resource, display an error page. If the user 
is not logged, the user needs to log in using the credentials, including username, 
smart card, USB Key, and so on.

After the user credentials entered by the authentication services verify that the 
user is the legitimate user. Identity authentication services from the database iden-
tifying information removed, and user login credentials to use when compared if 
the same, then the user is correct. Otherwise, redirect to SSO login page. If the 
authentication service authenticates the user correctly, the resulting user identity 
token.

Basic Access Control service will be the basic access control policy database to 
determine the user can access the corresponding Web systems and resources. After 
user authentication, not only to obtain the basic user access control, also called 
extended access control services will be made RAIM platform requested by the 
user of the Web application-level resource access control URL.

85.3.2  Extended Access Policy

Extended Access Control service access policies using the extended library, result-
ing in the expansion of the user control of services, If the user is logged directly 
from RAIM unified platform system, it redirect to the SSO portal page. This 
page list all the user has access to Web applications. If the user is to access the 
Web application, as redirected identity has not been certified unified platform for 
authentication, you can skip.

Extended Access Control Service has extended the control of the user’s session 
information. And the previously generated and the user identity token together 
constitute a session authentication and access control information. Web application 
system for authentication and access control agent calls.

85.3.3  System Login

Users from the SSO portal page, select what you want to log in the system. 
When the user selects the Web application to use later, will call the second 
login credentials. Secondary user can store login credentials to access the Web 
application account and password. If the second login is successful, the user 
can use the Web application system. RAIM platform users can use the global 
write-off, global logout; the user continues to access the Web application 
requires re-login.
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85.4  RAIM System

RAIM system includes a credential, SSO client, a unified authentication and 
 control services of the question, identity and access control database and Web 
application system agents five parts, each part also includes several modules.

85.4.1  Design Credentials

Is the identification of different credentials that uniquely identifies the user’s iden-
tity? The most common is the user name/password pair. Can also be a campus card 
or a USB Key and so on? Usually, credential applications generally use the cam-
pus identity database as a more authoritative reference.

85.4.2  SSO Client Design

SSO client RAIM platform is mainly used for user login and use the Web appli-
cation can access. It is the view layer of RAIM. Relationship between the three 
 modules is shown in Fig. 85.2:

When a user makes a request to the login module, if you need to actually login 
with a Web application URL request parameters, then call the second login mod-
ule directly, log on to the need to use Web applications. If not with the parameters, 
call the SSO gateway module, the user can select from the SSO login required 
login portal Web application and calls the second login module, log on to the 
selected Web applications.

85.4.3  Identity and Access Control Database

Save the identity information, access control information database. You can use 
LDAP directory server, you can also use the relational database.

Fig. 85.2  Login module relations
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85.4.4  Web Application System

Legacy Web applications, Web blocking agents and need for additional authentica-
tion and access control agents, they are responsible for the application authentication 
and access control of the core. RAIM platform through the agent and the exchange 
of information, access the user’s identity tokens and access control information.

85.4.5  Unified Authentication and Access Control Service

Unified authentication and access control services are the core of the whole system 
is responsible for identity authentication and access control implementation.

User registration service and Web application system up service center platform 
is essential to achieve complete part. User registration service for the user’s iden-
tity registration, Web application system registration services, Web applications 
that required the self-signed digital certificate through to the center platform pro-
vided by the center platform is responsible for vetting, if approved, the Web appli-
cation to can join the center platform.

85.5  Conclusion

Construction of the traditional campus network is isolated in each application 
 system design; identification of the function is repeated in the design and imple-
mentation, distributed in various application systems, resulting in substantial waste 
of time and money.

In this paper, a unified authentication system to achieve the specific  technology 
used, the key question is described in detail. Proposed a lightweight authentica-
tion approach RAIM, which overcomes the traditional remote script to https and 
authentication; there are some disadvantages to achieve effective authentication 
and to ensure the reliability of authentication, security, and efficiency. And the 
actual situation of different applications, providing a different method and dif-
ferent mandates call control methods, taking into account the system’s security. 
Finally, the actual show programs and technologies used are feasible.
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Abstract The internal repair and maintenance of enterprise asset management 
system, using components based on EJB technology, design, enterprise asset man-
agement system gives the design method and system structure; these are discussed 
in detail EJB implementation method, and Entity Bean’s design was described. 
The system is based on EJB component method development of distributed mul-
tilayer structure, increasing the EAM system's scalability, flexibility, and good 
maintainability.

Keywords  EJB  •  J2EE  •  Entity bean  •  Asset management

86.1  Introduction

Enterprise asset management is an important part of enterprise management, 
enterprise asset management system is mainly for internal repairs and mainte-
nance of asset management, auxiliary enterprises use computer systems to  manage 
physical assets, protection of the safe operation of equipment, maintenance of 
maximum efficiency, reduce maintenance costs. According to Gartner Group of 
companies who have already been implemented before the survey EAM, EAM 
system successfully applied in several side businesses to obtain the following eco-
nomic benefits: lower maintenance costs and reduce the number of unnecessary 
maintenance [1]; increase of the effective working time by 10–20 %; reduction 
by 10–25 % of inventory costs; reduction of equipment downtime by 10–20 %; 
increase of the device efficiency by 20–30 %; extension of equipment life cycle by 
about 10 %; and increase of the inventory accuracy rate of 95 %.

EAM system development and computer technology, network technology, data-
base technology, and the development of repair methods are inseparable, in the 
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20 years from the early DOS versions, the stand-alone mode and a pure equipment 
maintenance management software developed to be cross-platform, Web-based 
and a variety of maintenance by way of an asset management system. Many well-
known manufacturers have launched their own EAM products, such as the United 
States MAXIMO, DATASTREAM, Sweden, IFS, Germany’s Siemens BFS++, 
are the EAM market, one of the best systems, Oracle has launched its own EAM 
products. But there are all kinds of enterprise asset management software, the logic 
layer is not independent, software reusability is poor, maintenance and updating of 
inconvenience to the shortcomings of the system’s maintenance costs are high, an 
excessive burden on the client, the system resource utilization is low.

This combination of various characteristics of enterprise asset management 
systems, through advanced J2EE specification, using its core EJB (Enterprise 
JavaBeans) technical terms [2], the establishment of enterprise asset manage-
ment system to support EJB, J2EE based on the four-tier architecture, the WEB 
layer using JSF (Java Server Faces) technology, the presentation layer and busi-
ness logic separation; business logic layer using EJB component technology to 
improve the system scalability and maintainability; for the J2EE Platform the 
diversity of technology and enterprise application development EJB performance 
will reduce the complexity of the situation; in the EJB design, design and applica-
tion of design patterns for EJB integration and optimization program to optimize 
performance, system performance has improved significantly. It solves the enter-
prise asset management and platform security issues, scalability issues, achieve 
the standardization of enterprise asset management and information technology.

86.2  Introduction J2EE and EJB Technology

86.2.1  J2EE

Sun, J2EE [3] is the definition of a distributed enterprise application development 
specification. It provides multilevel models and a range of distributed applica-
tion development technology. Multilevel distributed application model is based 
on feature to the application logic into multiple levels, each level of support for 
the appropriate server and components, components in a distributed server compo-
nents run in the container, the container through the relevant agreements between 
the communication to achieve intercomponent calls.

J2EE is a Java2 platform to simplify the use of multienterprise solutions devel-
opment, deployment, and management of complex issues related to architecture. 
J2EE-based technology is the core Java platform or Java2 Platform Standard 
Edition, J2EE is not only the standard version to consolidate a number of advan-
tages, such as “write once, run anywhere” features, easy to access the database 
JDBC API, CORBA technology and the ability to Internet applications in the secu-
rity mode to protect data.
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86.2.2  EJB

At present, the component model can be divided into three categories. The first is 
COM/DCOM technology (Microsoft’s Component Object Model and Distributed 
Component Object Model); the second is the Object Management Group (OMG) 
Common Object Request Broker Architecture (CORBA); and the third category 
is the enterprise level Java Bean (EJB) architecture. March 1998 Sun, officially 
announced the industry version of the long-awaited EJB1.0 [4], EJB specifica-
tion defines a Java server-side component model. EJB specification defines a Java 
client built model of JavaBeans, to support the server-side application develop-
ment. In the EJB specification, the server from the EJB container provides many 
features; developers can focus on developing the core application functionality. 
Technology can greatly reduce the use of EJB application development server 
workload. Now EJB2.0, 3.0 versions have been released, while the corresponding 
EJB component products have been a lot. This technology to the current situation 
in the world IT industry is still a cutting-edge technology can open up a wide area. 
EJB component technology can be good to eliminate the existing shortcomings in 
the asset management business, which represents a cutting-edge technology, mak-
ing the complex multilayer structure of application development easier.

86.3  EAM Systems

Enterprise assets, enterprise asset management, equipment accounting as the basis, 
work order submission, approval, and implementation of the main line, in accord-
ance with the defect treatment, planned maintenance, preventive maintenance, pre-
dictive maintenance of several possible models to increase maintenance efficiency 
and reduce overall maintenance costs as the goal, purchasing management, inven-
tory management, human resource management data in a fully integrated informa-
tion sharing system, while achieving information integration and combination of 
standardized management.

86.3.1  Development Environment

Operating system: server operating system is Windows2000 Server Edition, the 
client operating system versions can be Windows98/2000/xp series and above 
IE5.0 browser.

Database System: MS SQL Server2000 Enterprise Edition.
Development Tools: The system uses Borland’s JBuilder2006 development. 

JBuilder is a powerful Java development tool, which provides a visual integrated 
development environment that supports the latest JDK version; you can facilitate 
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the development of Java applications, Java Bean, EJB, and so on. Can be efficient 
and easy to complete system development work, and it can quickly develop and 
deploy J2EE applications and application server products, and many mainstream 
well integrated, including Jboss, Web logic, Tomcat, and so on.

Application Platform: the system uses Jboss. Jboss is the mainstream of the 
Java application server for building large, multilayered, secure, and distributed 
WEB applications. It provides the development and utilization of the server busi-
ness logic of the basic architecture to support distributed programming model. 
Jboss J2EE services can implement distributed applications for enterprise develop-
ment and provide an excellent operating environment.

86.3.2  System Structure

System according to business needs EAM, EAM system includes the following 
modules: inventory management, purchasing management, work order manage-
ment, operation management, document management, preventive maintenance, 
equipment management, workflow, resource management, planning, and rights 
management.

EAM System is B/S mode. Distributed multitier application architecture to take 
WEB server used for the JBOSS. J2EE technologies used include EJB, Servlet, 
JSP, JNDI, and so on. Figure 86.1 is based on J2EE multitier distribution model 
EAM system. Client layer is the application of the display part, customers view the 
page through a browser and associated operations, in this system mainly through 

Fig. 86.1  EAM system structure
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the EJB business logic packaged applications, such as data processing, control, 
and management, it can encapsulate the business logic changes in business logic to 
reduce the impact on the system data storage layer including the database system.

86.4  Implementation of EJB

Business layer of the system mainly used EJB Entity Bean and Session Bean’s 
implementation. PM Organization designed to rights management, for example, 
the system used by the container-managed entity Bean persistence (CMP), and 
support for the database insert, delete, search, and other operations. Entity bean 
in order to avoid direct exposure to the Web tier, the use of Session Facade model 
designed PM Organization Session Facade, the entity Bean (PM Organization 
Bean) “packaging” in the PM Organization Session Facade. Thus, separating the 
client and the entity that hides its client’s complex interaction among participants.

In the application of data between all levels of delivery PM Organization 
Session Bean in the design, organization of all relevant data is encapsulated in a 
one-time transfer PM Organization DTO class, greatly improving system perfor-
mance. PM Organization DTO is a simple class that implements the Fertilizable 
interface, this class of each representative of a private member variable in an infor-
mation organization, usually a private variable for each data table corresponds to 
a field, the other is for each a private variable, have designed a pair of get and set 
methods to read and this variable set.

PMO organization DTO sample code is as follows:
public class PMO organization DTO implements Serializable
{
private String organization ID;//Organization ID
private String unification No;//Organization Code
private String organization Name;//organization name
private String description;//Description
private PMUser DTO [] PMUsers;//user organization
//Get the organization name
public String get Organization Name ()
{return organization Name;}
//Set the organization name
public void set Organization Name (String organization Name)
{this. organization Name=organization Name;}
……
}

When business organizations need a method ID check organization’s other 
information, they can use public PM Organization DTO PM Organization Find By 
Primary Key (String organization ID) method returns PM Organization DTO, to 
obtain all the information of the organization.
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86.5  Entity Bean Design

Entity Bean is a database and user cache data between applications; it is in mem-
ory WEB container, it is not like the manifestation of a row in the database, but an 
object instance. Entity Bean does not perform complex tasks or workflow logic, 
because they are representative of the data, are persistent state of the object.

To rights management, for example, with the database table corresponding to 
the following main entity bean: PM Organization corresponds to the data sheet 
PM Organization; PMUser correspondence and data sheets PM User; PM Resp 
Employee correspondence and data sheets PM Employee; PM Resp Department 
corresponds to the data sheet PM Department; PM Navigation corresponding Data 
Sheet PM Navigation; PM Role corresponding data table PM Role; PM Right cor-
responding data table PM Right; PM Group corresponding data table PM Group 
and so on.

Figure 86.2 shows PM Organization Bean, PM User Bean, PM Navigation 
Bean relationship, and other EJB same, PM Organization Bean also by the 
remote interface class (or local interface class), Home interface class (or the local 
Home interface class), and the Bean implementation classes. Their correspond-
ing documents were PM Organization, PM Organization Home, PM Organization 
Bean, PM Organization, PM Organization Home are two interface files, PM 

Fig. 86.2  Relationships among PM Organization Bean, PM User Bean, PM Navigation Bean
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Organization Bean is the EJB class file itself. PM Organization Bean implementa-
tion of the code is as follows:

Home interface is responsible for finding and creating PM Organization Bean, 
return PM Organization Bean reference to the customer, the customer calls PM 
Organization Bean components using the reference method, get results, the last 
object removed PM Organization Bean object. In the Home interface, the user can 
add own finder, sleet other logical method.

86.6  Conclusions

This chapter describes the J2EE- and EJB-related technical standards, design EJB 
technology-based enterprise asset management system, given the system design of 
the structure and function modules, EJB are discussed in detail the specific imple-
mentation method, and the design of an entity described Bean. The system uses 
advanced EJB component technology, component-based EJB method development 
of distributed multilayer structure. EAM system increases the scalability and flex-
ibility. Server-side component applications can be modified quickly and the loca-
tion in the network components and application independent. The EAM system in 
system maintenance, expansion, and security has certain advantages.
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Abstract Reservoir management of oilfield (also usually called assets 
 management) is an effective method to improve the performance of reservoir 
development. A new method to study reservoir management was carried out with 
system engineering. Reservoir management is looked as a system and it is a sort 
of system engineering to be established according to the practice of oilfield with 
Chinese features. Based on system analysis and system structure study, the pro-
ceeding of information exchanging and feedback cycles between artificial produc-
tion subsystem and natural reservoir subsystem are described to support a system 
dynamics simulation model of compound production–reservoir system. Real data 
from SL oilfield were run on the model to demonstrate an example. Key index of 
oilfield development were selected for history fit. Established model was used to 
predict the production system trend and corresponding advice for reservoir man-
agement was put forward based on prediction.

Keywords:  Reservoir management  •  System engineering  •  System dynamics   •  
Simulation research

87.1  Introduction to Reservoir Management Study

Reservoir management is a practical science that uses elements of geology and 
petroleum engineering to predict the behavior of oil and natural gas within subsur-
face rock formations. Thakur takes reservoir management as all sorts of cute meth-
ods for maximizing profit. Satter thinks reservoir management looking reservoir 
as natural resource and applying all measures to know and develop it to maximiz-
ing economic profit and social benefits. Wiggins and Startzman defined reservoir 
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management from the view of operation: from discovered to disposed reservoir 
management is a series of operation of recognition, measure, producing, develop-
ment, monitoring, evaluation, and decision. Woods and Abib considered reservoir 
management as an optimal dynamic strategy as reservoir development.

Reservoir management is used throughout the full life cycle of oil and natural 
gas reservoirs. It is used to determine the most cost-effective way of managing the 
development of a new field or to bring new life to an older field with, for  example, 
enhanced oil recovery measures such as steam flooding or steam injection. 
Through the use of a suite of technologies, including remote sensors and simula-
tion modeling, reservoir management can improve production rates and increase 
the total amount of oil and natural gas that is ultimately recovered from a field.

Could we review reservoir management from a new prospect closer to manage-
ment? If the answer is YES, which management study tool is the best for this?

87.2  Reservoir Management System Analysis

87.2.1  Conception of Reservoir Management

Reservoir management is a sort of complex system engineering, which includes 
such features described as the following. Reservoir is always buried under more than 
1,000 m rocks. Even advanced reservoir description technique being applied, there is no 
doubt that description of reservoir could be detailed to finer level as reservoir develop-
ment going ahead. Reservoir management, as most authors said, is a basket ball team, 
involving many descriptions such as geology, reservoir engineering, artificial pumping 
engineering, storage and transport engineering, and financial evaluation. All subjects are 
bound to be considered in the same time for higher reservoir production performance. 
Reservoir management has two aspects, technique character and management character. 
Any management activity must be affected by the surrounding social, economical, and 
even geographical factors. All these features have endowed reservoir management with 
nonlinear solution. So, any linear optimization tool is hard to be applied in reservoir 
management performance improvement. Reservoir management is destined for a com-
plex system. Reservoir management system (RMS) is defined: A technical and econom-
ical compound system includes nonrecyclable natural reservoir and effective integration 
all resources of human, assets, cash, and information, and is a reservoir operation and 
management process beyond the precise prediction of reservoir behavior, and with an 
objective maximizing the recovery and profit.

87.2.2  Reservoir System Structure Analysis

Based on RMS definition, a structure chart of RMS is demonstrated as Fig. 87.1. 
RMS is divided into four subsystem, management organization subsystem, 
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reservoir production/operation subsystem, technique support subsystem, and 
natural reservoir subsystem. There are three artificial subsystems except natu-
ral reservoir resource subsystem. Between any two artificial subsystems there is 
an immediate contact, with which information and energy are exchanged, too. 
Reservoir operation subsystem and technique support subsystem both have an 
immediate effect on natural reservoir subsystem, but management organization 
subsystem has to control the lowest subsystem through the middle two subsys-
tems with policy optimization.

As most reservoir management authors have noted that natural reservoir 
resource is the final object which accepting the exploitation and giving out cor-
responding feedback. All artificial subsystems could be rearranged and redefined 
except natural reservoir. Natural reservoir subsystem just lies there underground 
no matter being found, being described correctly, or being operated suitably. 
Reservoir operation subsystem takes dual roles, one is to carry out action on the 
lowest subsystem, and the other is to accept the regulation and support from the 
upper and right subsystems. It also has most assets of reservoir management, costs 
much investment and overhead, certainly produces profits. Reservoir operation 
subsystem is the system which directly operating reservoir. There are much infor-
mation and energy exchanged between these two subsystems. Action and reaction 
processes between them are complex. Natural reservoir subsystem and reservoir 
operation subsystem are first selected to complete a model which can simulate the 
basic process of the reservoir management. The boundary of study is circled by an 
eclipse in the Fig. 87.1.

Fig. 87.1  Reservoir system structure
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87.3  Reservoir Management System Dynamics Study

87.3.1  System Dynamics

Mathematically, the basic structure of a formal system dynamics computer sim-
ulation model is a system of coupled, nonlinear, first-order differential (or inte-
gral) equations. Simulation of such systems is easily accomplished by partitioning 
simulated time into discrete intervals of length delta (t) and stepping the system 
through time one delta (t) at a time.

Is system dynamics suitable to RMS? Requests for a complex system which 
is modeled by system dynamics simulation are subjective, self-controlled, and 
nonlinear. Subjective of RMS lies in the decision character of management. 
Development decision has to consider many aspects arranging from policy to 
technique, and also is subjective to multiobjective. Standing on one point only 
one decision is made and followed. Self-control lies in the cooperation between 
elements constituting system. Reservoir management process involves many 
phrases of multidisciplinary cooperation. All operation will be routed to the 
final objective automatically; even the performance is usually not as so-called 
the best one. For the process not only relies on self-control, it also on the 
phrase people standing on. There is no result beyond time. Geological informa-
tion seems never certain and developing; reservoir gives feedbacks on all meas-
ures or operation on reservoir with a so-called time-delayed, RMS is obviously 
nonlinear. Three necessary conditions are met, the next is to observe the simu-
lation itself.

87.3.2  Feedback Loop of Reservoir Management System

Feedback is a mechanism, process or signal that is looped back to control a system 
within itself. In more general terms, a control system has input from an external 
signal source and output to an external load; this defines a natural sense or path of 
propagation of signal. Such a loop is called a feedback loop. In systems contain-
ing an input and output, feeding back part of the output was to increase the input 
is positive feedback; feeding back part of the output in such a way as to partially 
oppose the input is negative feedback.

RMS contains many feedback loops which may be positive or negative. It is 
more common for a RMS there being a positive feedback loop, where a posi-
tive-going wave (i.e. increased investment) on the input (i.e. production) leads 
to a  positive-going change on the output (i.e. increased production), will amplify 
the input signal, leading to more modification (i.e. investment to be increased). 
Negative feedback is necessary for whole RMS, which controls RMS in a bal-
anced cycle. Figure 87.2 demonstrates the feedback loops among natural reservoir 
subsystem and reservoir operation subsystem.
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Internal feedback loops in natural reservoir subsystem has a main loop that 
is explore and development investment → production capacity increase produc-
tion → production reserve balanced ratio → explore and development investment. 
This loop is a negative feedback loop, which depends on the number of negative 
symbols contained in the loop, that is, odd number says negative feedback, mean 
number says positive feedback. By control theory, the core negative feedback loop 
gives RMS a stable cycle, which is in compliance with the practice of reservoir 
management.

Internal feedback loops in reservoir operation subsystem play the role of res-
ervoir predict, production, and financial evaluation. This subsystem consists 
of many positive feedback loops which lead to an unstable state that in return 
increase the performance of reservoir management. Only does this kind of 
increase overload the RMS balanced level so far, it leads a system crash. In fact, 
one of the objectives of study on RMS or reservoir management is to keep the 
balance by prompting and control. In general, reservoir operation subsystem is 
still a stable system with odds number feedbacks in the main route. This core 
loop is detailed as: Investment realized as oil facility, oil facility improved pro-
duction capacity, capacity realized as production with a delta (t), production cal-
culated the P/R ratio, P/R ratio was an important index to make up investment, 
investment was considered two parts, explore and development, the proportion of 
two parts was further made according to balance reason. It is not hard to recog-
nize this loop not only is full of positive feedback, but also leads the system back 
to a stable point as the next cycle start.

Fig. 87.2  Feedback loops among natural reservoir and reservoir operation compound subsystem
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When natural reservoir and reservoir operation subsystems is compound, the 
feedback loop becomes more complex for reservoir response to human action 
being both considered in the same time. But it is easy to find it is still a negative 
feedback loop in the core loop. That is easy understood by thinking any natural 
resource has inertia to react to any force to change it. Any overloaded effect will 
reduce it marginal performance when it keeps going up.

87.4  System Dynamics Simulation of RMS

87.4.1  System Dynamics Simulation Software

Commercial software is packed by many companies or institutes, such as Model 
Maker, STELLA, and Vensim. Vensim PLE is the main tool for run system 
dynamics model of RMS in this paper. Vensim is used for developing, analyzing, 
and packaging high-quality dynamic feedback models. Models are constructed 
graphically or in a text editor. Features include dynamic functions, subscript-
ing (arrays), Monte Carlo sensitivity analysis, optimization, data handling, and 
application.

87.4.2  System Dynamics Simulation of SL Oilfield

Feedback loops of natural reservoir and reservoir operation compound subsystems 
were built for further validation test which make sure that model suitable for prac-
tical running. History data from SL were put into the model for history matching. 
Three key index, P/R ratio, production, reserve found per year, which are impor-
tant to evaluate performance, even the survival, of a reservoir management team, 
are selected for history matching. History data of 2001–2010 were checked in the 
model. Model output and history data are compared in Table 87.1.

Comparing to history data, calculated three key indexes have relative errors 
ranging from 0.24 to 4.88, which indicates confidence in the prediction of that 
model of statistical sense. RMS dynamics model took reservoir characters and 
operation indexes into consideration. Compared to traditional system engineer-
ing methods, it includes more conditions that a successful reservoir management 
has to rely on. The model not only considers time sequence like Gray model, 
also establish this nonlinear relationship on feedback loops among the system 
elements.

Data of SL oilfield in 2010 was set as the start point; prediction of the follow-
ing 5 years was carried out by the model. The output was calculated by the model 
on input to a RMS, that is, output is a sort of response to input. So, it supplies 
reservoir management with a new sensitivity analysis tool rather than prediction 
method.
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One of the concerned questions of reservoir management team is the perfor-
mance of investment. Table 87.2 shows three key indexes’ corresponding output/
response to changes in investment.

There are positive correlations between investment and reserve new found, pro-
duction, and P/R ratio. The sensitivities of three key indexes are different; from 
higher to lower are reserve new found, production, and P/R ratio. Since investment 
seems has an exclusive effect on production and reserve new found, the changes 
in these two ones are notable. P/R ratio is partly affected by investment; in fact, 
with more factors, such as reserve new found and time delay, P/R ratio changed 
minimum.

87.5  Conclusion

Natural reservoir subsystem was taken as a conceptually compound entity. One 
side, by adjusting operation parameters and reservoir character setting, the system 
dynamics model fits various types of reservoir and different phrase of every type. 
On the other side, human activity and subjective were accepted to help finding the 
best policy.

Table 87.1  History matching of key index of RMS (SL oilfield)

Item Unit Year
2006 2007 2008 2009 2010

Production 104t 2695 2742 2770 2774 2785
Production 

(calculated)
104t 2599 2732 2695 2702 −710

Relative error % −3.56 −0.33 −2.73 −2.60 −2.69
Reserve new found 

per year
104t 10621 10339 10677 10408 1087

Reserve new found 
per

104t 1087 10542 10442 10346 10250

Relative error % −0.95 1.96 −2.19 −0.60 −2.58
P/R ratio % 161.8 119.6 104.0 −04.0 103.4
P/r ratio (calculated) % 155.7 116.1 105.4 103.0 100.6
Relative error % −3.90 −3.01 1.28 −0.95 −2.78

Table 87.2  Key indexes changes corresponding to changes in investment

Item Changing ratio (%)
Investment −10 −8 −5 −2 2 5 8 10
Reserve new 

found per year
−4.83 −3.88 −2.64 −1.17 1.28 2.60 4.33 5.48

Production −3.22 −2.52 −1.64 −0.80 0.91 1.71 2.55 3.12
P/R ratio −0.81 −0.75 −0.40 −0.22 0.24 0.57 0.91 1.16
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A suitable production objective will be the most important index that not only 
affecting the performance of reservoir management, but also the sustainable devel-
opment. Production per year is sustained at a level of 2700 ± 30t.

Investment has two parts, development and explore. Explore portion settles the 
possible reserve to be found. So it is advised to enlarge the explore portion from 
present 35 to 50 % in a long range.
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Abstract The key of building smart platform in information security is the 
emergency response and handle events of the realization mechanism of the system 
intelligence response and the control center. It is equal to the role of the human 
brain, the basis of knowledge base of problem-solving strategy based on system 
security incident, case base, and network security expert knowledge base. It con-
sists of an emergency report subsystem and emergency response system, providing 
emergency response and processing services to assist the emergency response data-
base and emergency response of the expert system. Information security emergency 
response and processing system focus on information security of the emergency 
response technology, they are: intrusion detection technology, accident diagnostic 
technology, against source separation technology and rapid recovery technology, 
network attack technology, and computer forensics tracking technology.

Keywords  Information  security  •  Information  security  emergency  response  •  
Computer forensics

88.1  Introduction

The number of cases of classification happened to be more than those in the 
network in the traditional form. In fact, under the influence of information war-
fare against, hacking, code, and natural disasters in attack, an attack on an infor-
mation system, or a small defect may bring disaster, large information of a major 
disaster information will be inevitable. Due to a wide range of information secu-
rity in the process of information, the feature information of the attack, sudden 
emergency response measures must emphasize processing information security. In 
case of network and information security incident, which may affect the informa-
tion security interests, timely and effective measures must be taken to control the 
development of the crisis and reduce the loss [1] and [2].
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88.2  Construction of Information Security Emergency 
Response

The platform consists of the following four core components.

88.2.1  Incident Control Management Center

This part is responsible for the control and management work of the entire 
emergency response and disposal platform, including system security incidents 
case base, the expert knowledge base, and model base [3].

88.2.2  Network Status Monitoring Subsystem

This part is responsible for real-time monitoring network risk source and collecting 
evidence from computer, including intrusion detection subsystem, log auditing 
system, and computer forensics system.

88.2.3  Attack Response System

This part mainly takes emergency response and disposal to network risks, 
including automatic protection systems, attack classification and positioning 
systems and attack analysis system.

88.2.4  System Backup and Rapid Recovery System

This part is mainly about the disaster recovery processing of network attacks, 
including storage backup system, adaptive recovery system, and the incident 
management system [4].

The architecture of Information security emergency response and disposal 
system is as follows in Fig. 88.1:

88.3  Key Technologies of Information Security Emergency 
Response

88.3.1  Intrusion Detection Technology Using SVM Feature 
Weighting Classification Methods

In the study of intrusion detection system (IDS), based on the traditional machine 
learning method, the premise is, the number of samples is not enough, so only 
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when sample size tends to infinity, can act guarantee theory. In the modern net-
work attack behavior of the species, constantly updated, therefore, training data on 
machine learning will inevitably encounter problems [5]; by contrast, small sam-
ple of the inspection data in real application, the use of traditional method and 
machine learning will meet problem, under-learning, over-learning, the local mini-
mum points, etc.

The support vector machine (SVM) is a new kind of machine learning method 
based on statistical learning theory, and on the basis of realization structure risk 
minimization principle.

Fig. 88.1  The architecture of Information security emergency response
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On the basis of the statistical analysis of the existence of a large number of 
network data, the method of the generation of support vector machine classifier, 
use of generating invasion to determine the visit or connection function, make the 
attack event classification. It can ensure a higher accuracy of classification of sup-
port vector machine in the relative lack of knowledge [6].

Because of the support vector characteristics fully describe the training data 
set SV set into equivalent of the training data set. To test the effectiveness of the 
method, and the comparison of the support vector suit before and after weighted 
feature, the experimental results shown in Fig. 88.2 are as follows.

Seen from the chart, after weighting, the total number of support vector 
dropped to 680 from 813, indicating that the improved generalization of new train-
ing. The number of BSV (bounded support vector) dropped to 197 from 792, a 
decrease of 75.1263 %, indicating that there is a large number of samples at the 
classification boundary before weighting, and after that, the samples at the clas-
sification boundary are significantly reduced, indicating the effectiveness of this 
feature weighting classification method.

88.3.2  A Multidimensional Model of Computer Forensics

The traditional computer forensics model has two characteristics: first, the forensics 
process, therefore inevitable fractionation process of the legal supervision and 
computer forensics technology process, and, in some cases, the legal supervi-
sion results in concerning the process of vacuum, cannot afford strict authen-
tication. Concerning the process and supervision process should be at the 
same time and cannot be separated, go. Second, ignored changes over time, 
the criminal act of criminal means are constantly changing. A forensics model 
should be able to meet the forensics in different periods of time demand. This 
platform application of computer forensics model is shown in Fig. 88.2 .

Fig. 88.2  Support vector 
set before and after feature 
weighting



66988 Information Security Emergency Response Procedures and Disposal System

Any evidence of the course should be from the crime feeling that is a three-
dimensional space curve of the origin of the evidence. This curve is by concern-
ing the process, legal supervision process and requirements. These three aspects 
are indispensable, from the origin of the forensics, especially the process of legal 
supervision. Cannot we use the vacuum model that have the following features?

This model is based on the conclusion of existing model, including peri-
ods such as preparation of forensics, physical forensics, digital forensics, full 
monitoring of forensics, and presentation and summary of evidence, etc. It is the 
traditional forensics model when the time and need of the multidimensional model 
contract to a point, therefore, the shrinkage of the model is better.

As a result of constant changing and updating criminal means, different foren-
sics strategies are needed at different times even for the same forensics demand; 
therefore, this model adds time constraints, putting forward the new theory that 
forensics strategy should be changed with time.

This model monitors the whole forensics process and generates complete moni-
toring data. In case of being challenged in court, the forensics process can be 
played back to prove the legitimacy and fairness of the process.

This model is a multidimensional framework; therefore, forensics staff is 
required to accomplish the task from various angles, thus avoiding some mis-
takes and shortcomings during the course (Fig. 88.3).

Fig. 88.3  A multidimensional model of computer forensics
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88.4  Application of Information Security Emergency 
Response

Taking the construction of emergency information system in a certain city as an 
example, unique working processes of this system are analyzed and expounded 
dealing with unexpected information security incidents. Information security 
and emergency response is divided into six stages: preparation—detection— 
inhibition—eradication—recovery—tracking.

88.4.1  Preparation

Preparation for emergency response should precede the happening of network 
information security incidents.

This stage focuses on prevention, including:
Establish a group of reasonable defense control measures bases on threats.
Establish a set of incident processing procedures as effective as possible, such as 

which procedures to take, priority, division of labor, acceptable risks, etc.
Achieve necessary resources, equipments, and personnel for problem processing.

88.4.2  Detection

Detection is to determine whether there are malicious codes, files, and whether 
directories have been tampered with, etc. Methods of detection are as follows:

Rely on relevant software.
Determine through a number of signs.
Deep investigation of windows.

88.5  Conclusion

Some technologies, such as the accident diagnosis technology will fail to meet 
demand, the national standards, the information counter; therefore, further 
research should be made about how to make the use of all kinds of technology of 
existing problems and solve the network to attack and defense technology upgrade 
from a single point cluster. Tracking network attack is a challenging work, espe-
cially for distributed denial of service attacks. The invaders can be a lot of host, 
through some of the offensive use fake address. Based on the combination of the 
current TCP/IP network infrastructure construction, network tracking is a very 
challenging task technical difficulty.
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Abstract As the computer in college teaching is gradually in-depth, multimedia 
courseware for teaching has become more popular modern teaching methods. 
Multimedia courseware is not only rich in resources and colorful, but also able 
to fully mobilize the enthusiasm of the students, broaden students’ horizons, and 
add more auxiliary learning tools such as multimedia player. It not only helps stu-
dents to absorb knowledge, but also greatly improves the teaching efficiency of 
teachers. There are many ways and means of multimedia courseware’s production, 
including the more powerful Flash, which is an extensive way of production of 
courseware. This paper mainly introduces the concept of multimedia courseware 
and steps of producing multimedia courseware based on Flash.

Keywords  Flash  •  Multimedia courseware

89.1  Introduction

The computer has been deeply into all walks of life. The computer brings us ever-
changing working life and, at the same time, it gradually moves into the teach-
ing activities of teachers [1, 2]. Multimedia courseware for teaching realizes books 
in many science-fiction movies can play a video scene, stimulates the enthusiasm 
of the students, makes students more interested in the course, and promotes the 
teaching activities of teachers [3, 4]. Multimedia courseware not only provides 
very intuitive presentation of a variety of multimedia video and audio, but also 
can simulate the micro even macro things and simplify the reproduction of things 
responsible for the process [5, 6, 7]. This paper selects Flash as courseware author-
ing software. Flash can be imported to a variety of pictures, audio, animation, 
video and other media, and be linked with teaching contents that can be presented 
vividly, which is unmatched by traditional teaching.
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89.2  Multimedia Courseware Overview

Media, the general concept refers to the carrier of transmission of information. 
Multimedia is a variety of media elements collectively. That is to say, it is a new 
integrated media which comes from an organic combination of kinds of media. 
Generally speaking, multimedia is the scope of the computer. Multimedia technol-
ogy, a new type of computer technology, can integrate a variety of text, graphics, 
images, audio, 2D and 3D animation and video, and other multimedia data effec-
tively and then be integrated into the interaction of an IT. In Traditional teaching, 
the blackboard, textbooks, and other static resources are owned by the media [8, 
9]. However, computer multimedia includes texts, static, dynamic graphic images, 
sound, and video.

Multimedia courseware is tailor-made for the course content of secondary 
teaching software. It utilizes all kinds of multimedia technology, combines with 
the course content, and enriches the teaching presentation. It combines the relevant 
text, graphics, images, sound, animation, and video with knowledge points, makes 
the combination interact with each other, integrates various elements, and then 
shows a colorful multimedia application courseware. Students can deepen their 
understandings of knowledge points through images, audio, and video showed 
in multimedia courseware, and greatly improve their interests to acquire knowl-
edge. What is the big feature of Multimedia courseware is that if students do not 
understand some of the teaching content, we can play the video in the multimedia 
courseware repeatedly until the students understand it.

89.3  General Steps of Multimedia Courseware

89.3.1  Clearing Teaching Objectives

First, Multimedia courseware contents should be in accordance with the require-
ments of syllabus to stress focused points, showing students more basic contents 
that must be mastered rather than less important contents. Second, we must break 
through the difficulties. A major advantage of the multimedia courseware is that 
the difficulty in the course which is not easy to be understood can be showed vis-
ibly by more popular pictures, animations, photo albums, and other effects. The 
first step of Multimedia courseware is to clear teaching purposes, hope what kind 
of effects that the courseware will eventually reach, and how to make that to help 
students deepen understandings of knowledge, assist memory, deepen impression, 
and how to help students to broaden their knowledge, inspire imagination, and 
practice creativity. These are all worth considering before producing and determin-
ing the problem. Only when teaching purposes are to be determined, the produc-
tion of courseware can proceed objectively. As we make a multimedia courseware 
according to the teaching requirements, it can better assist teaching (Fig. 89.1).
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89.3.2  To Prepare Material

After determining the teaching contents and teaching purposes, we begin to 
produce Flash courseware. We start to search for relevant materials. The selec-
tion of multimedia courseware materials should be based on teaching mate-
rials, should follow the teaching objectives and teaching tasks, and enrich 
courseware sufficiently. A good courseware needs to increase the number of 
vivid and intuitive multimedia materials rather than to play the material con-
tents just like the slide, so the preparation of the material in the production of 
multimedia courseware is crucial. During selecting Material, We can start it in 
the multimedia material library to find the right one, and then find the richer 
materials on the Internet-related courses’ websites. Under normal circum-
stances, the format of the material we prepared is jpg, gif, RMVB, AVI, and so 
on. If we are downloading a format that the Flash software does not support, 
then we can convert it into the format we can use based on a variety of formats 
conversion software.

89.3.3  The Design of Creative Script

The production of multimedia courseware is also a creative project. The so-
called script refers to the idea of multimedia courseware need to just like the 
script showed on films and television, and we need some of the script like that. 
The role of these scripts is how to combine the teaching contents and prepara-
tion of material, and then to describe the presentation orders and ways of the text, 
images, video, and so on. These scripts also describe a variety of guiding signifi-
cant contents like the layout of the courseware, text structure, and manifestation 
of the interface. The conception of these scripts needs to be revised and improved 
repeatedly.

Fig. 89.1  The figure of the primary task of multimedia courseware



678 H. Zhang

89.3.4  To Achieve the Script

After having determined the courseware contents, collected enough materials, 
designed script, we can begin to create multimedia courseware. There are a variety 
of ways to produce and achieve multimedia courseware. The enabling technolo-
gies are: Flash basic animation techniques, such as techniques of frame by frame 
animation, mask, action, guide, forms; Photoshop processing picture technology. 
Multimedia courseware process requires being familiar with basic computer oper-
ation and the usage of related software.

Under normal circumstances, production of courseware will not only need an 
authoring tool, but a variety of software, the higher requirement of mastery of 
computer software. As to graphics and image processing, we need to be able to 
use Photoshop and other software. As to the sound, we need to use the audio clip-
ping software. If it still has animation, Flash and other software are needed. Only 
using kinds of software flexibly, having a good esthetic ability, you can produce an 
excellent courseware.

89.3.5  Feedback and Modify

To really apply produced Flash courseware to the teaching process, we still need to 
modify and improve it repeatedly. We need to modify student’s feedbacks more. If 
the multimedia courseware cannot arouse students’ interests or aid teaching better, 
we need to complete and modify it based on the views of teachers and students. 
I believe, after repeated effective modifications, a good courseware will be born.

89.4  Use of the Flash in Multimedia Courseware 
Production

The main interface of the Flash software consists of the menu bar, toolbar, time-
line, stage, actions, and attributes. Timeline includes scenes, layers, frames, and 
playhead. Frame is equivalent to a picture in films; layers consist of many frames, 
which are equivalent to a film; scenes consist of many layers, which are equivalent 
to a story.

First, you need to build a new film document in the Flash, then set the attribute 
background as dark green, the size of 800 × 600 pixels. The document can be set 
to full-screen size which makes the picture fill the entire screen to achieve the best 
viewing experience. On the initial frames of the main scene setting “fscommand 
(\” fullscreen \ “, \” ture \ “)”, we can fulfill the full-screen size settings. It should 
be noted that you should better set up a layer to write the scripting language at the 
top layer of the main scenes. Before writing a scripting language, you must select 
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the frames to enter. All script input can only be written on the button, frames, and 
movie clips.

Second, to input the relevant materials to the library.
Finally, to compile the courseware program. Open the File menu, select Insert 

“scenes”, and enter “Scene1”, “Scene2”, and “Scene3” or according to the teach-
ing content to name the scene different names.

(1) “Scene1”, mainly introducing the production of picture’s playback
To set up three new video clip components in the library, name them 

“Picture1”, “Picture2”, “Picture3” or name them associated with the image con-
tent or teaching content, here with Pictures 1, 2, 3. The following names can be 
changed according to Flash elements. Another thing to be noted is that the size 
of the three images should be exactly the same, if not; you need to deal with by 
Photoshop and other mapping software.

To make these pictures scroll animation. Create a new layer in the scene named 
“Picture Play”;

To drag and drop video clip component—“Picture1” to the first frame of 
“Scene1”, “Picture2” to the 15th frame, “Picture3” to the 30th frame.

Add a stop action to the “Picture Play” layer. The method to stop adding is to 
add the “Stop” instruction to the 14th frame and the 30th frame.

Then we can achieve the effects of playback picture.

(2) “Scene2”, mainly introducing display methods of the image playback on the 
base of “Scene 1”.

In “Scene2”, set up a new layer and name it “Effects Show”;
To input “Show 1” to the first frame in the layer and save it as the components, 

and set the action “Sliding into”; To input “Show2” to the 15th frame in the layer 
and save it as the components, and set the action” getting big at middle”; To input 
“Show3” to the 30th frame in the layer and save it as the components, and set the 
action “Rotating bottom to fly into”. The action effects can be set based on the 
design situation.

To drag and drop the components of “Show1”, “Show2” and “Show3” to the 
layer of “Effects Show” and adjust the display position.

Finally, to add the action “Stop” to the 14th frame and the 30th frame.
After the above steps, we can set different text effects in Flash.

(3) “Scene3”, mainly introducing adding the video control buttons.
To produce buttons in the component library. To add a button component 

to the library, and establish a “Scene3” layer, and draw a rectangular box, size 
of 100 × 80, black color (the button to lift the color), in the first frame of the 
layer, and then draw a blue rectangle, size 90 × 70. This will make the button 
a 3D image. Alignment: center. To make the second frame and the third frame a 
key frame. The method is: to select the second frame and the third frame, right-
click to insert a key frame; In the key frame in the second frame, change the blue 
rectangle’s color to green (mouse pointer over the button color), the third frame’s 
color to dark green (the button is pressed). To copy four times “the video playback 
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button 1”, which makes the size and the color of the buttons consistent, and the 
four buttons are named “Scene2”, “Scene3”, “Back”, and “Next”.

In the first frame in the “Scene1” into the “scene”, to put into “Scene1”, 
“Scene2”, and “Scene3” three buttons, and adjust the position. To select the button 
“Scene1”, click “action—button/action/movie control (select standard mode)/
double-click the” on “, and select “press”/double-click the “goto”, and then select 
“Go and play”. “Scene1” needs to fill in the scene in order, then type frame label. 
To add to “ Scene2” and “Scene3”, it needs to mark the first frame of the two 
scenes so that this mark can be found. The marking is: to right-click to add a 
frame label in the scene, and input the frame label name. So when adding the but-
ton to jump action, you can choose the frame label name and make it possible to 
jump to the first frame at a scene. The button’s action set of “Step” and “Next” is 
similar to the above. Do not describe it here.

(4) Courseware publishing
First, to save all the files above, and then open “the menu bar” in the file menu, 

and to choose “Export Movie” or “publish” to save the file as SWF or.exe format. 
Thus, you can operate Flash courseware program independently away from the 
editing page of the Flash development tools.

89.5  The Broad Prospect of Flash Courseware Applications

With the rapid dissemination of multimedia courseware, Flash-based multimedia 
courseware is also developing rapidly. From the stand-alone version to the net-
work version, from simple text effects to a rich display of word, picture, sound, 
and video, from the automatic demonstration to interactive type, and from the sec-
ondary teaching to secondary self-study. Flash animation in courseware can easily 
realize auto-scaling, discoloration, distortion, deformation, rotation, and inter-
action design with other material. Gradual improvement of the design of multi-
media courseware makes teachers get rid of manual writing on the chalkboard of 
traditional teaching methods, can turn some traditional boring conceptual knowl-
edge into action, vivid screen image displayed; students can get rid of the boring 
abstract books; a variety of Flash animation, material will firmly seize the eyes 
of students providing students with a pleasant image and video experience, invisi-
bly, they can master knowledge imperceptible. These are the things that traditional 
textbooks cannot match.

The design of Flash multimedia courseware, will give full consideration to the 
age, characteristics, and psychological factors of students, fully stimulate stu-
dents’ interest in learning, appropriate use of multimedia material, and mobilize 
the enthusiasm of students to appreciate music, develop students’ imagination and 
creativity, and create a strong learning and teaching study atmosphere. Flash mul-
timedia courseware has a variety of characteristics, such as rich content, innovative 
technology, times material, vivid images, simple operation, and friendly interface. 
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These features are constantly improving, which will make Flash multimedia 
courseware more loved by teachers and students.

89.6  Conclusion

In the process of producing Flash multimedia courseware, key points of multime-
dia courseware production are language, logicality of code, and practicality. At the 
same time, we synthetically apply Flash, Photoshop, and other software. In order 
to enrich the courseware content, we also apply a variety of components, script, 
animation, and other elements. With the continuous application of multimedia 
courseware in teaching, especially the Flash-based multimedia courseware is used 
more widely. Because of its strong performance and compatibility, it becomes an 
increasingly important proportion of the teaching activities. The Flash-based mul-
timedia courseware helps students getting rid of the boring theoretical knowledge, 
greatly enhances students’ intellectual curiosity, activates classroom atmosphere, 
and helps to master the knowledge easily. With the continuous development of 
computer technology, Flash-based multimedia courseware is becoming increas-
ingly popular and mature.
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Abstract A new algorithm for embedding watermarks into DCT domain of digital 
audio signal is proposed in this paper. First, the original audio signal is divided in 
several segments, and the number of segment is two times as long as the number 
of watermark bits; Second, perform discrete cosine transform on each segment; 
By comparing middle-frequency coefficients of the two segments chosen by us, 
the larger one is chosen to be embedded watermark. Thus, it can not only guaran-
tee the robustness, but also settle the synchronization problem. The experimental 
results show that this algorithm is robust to many operations to audio signal, such 
as low-pass filter, white noise, and so on, and the extracted watermark is more vis-
ible. But it not a blind detection algorithm.

Keywords  DCT  •  Audio signal  •  Watermark

90.1  Introduction

With the manufacture and issuance of the digital AV products in quantity, the 
copyright protection of the audio data becomes more and more important. The 
copy restriction, use track, and the peculation confirmation can be realized by 
embedding watermark into audio carrier [1]. In recent years, the research of the 
audio digital watermark technology is developed rapidly, especially the technology 
of embedding watermark in the transform domain of digital audio signal. It makes 
the research more practical, because it can embed information in sensitive area of 
the audio carrier.

Similar to image document, the audio document can be made some modifications 
to embed information. These modifications cannot be removed if the attackers do not 
destroy the original audio. The audio watermark technology is used for copyright 
protection, contents authentication, audio search, secret communication, etc.

Chao Yin and Shujuan Yuan

Chapter 90
A Novel Algorithm for Embedding 
Watermarks into Audio Signal Based on DCT

Z. Zhong (ed.), Proceedings of the International Conference on Information  
Engineering and Applications (IEA) 2012, Lecture Notes in Electrical Engineering 220, 
DOI: 10.1007/978-1-4471-4844-9_90, © Springer-Verlag London 2013

C. Yin (*) 
Department of Physics and Electronic, Langfang Teacher’s College, Langfang, China
e-mail: liuxw_16@163.com

S. Yuan 
Department of Qinggong College, Hebei United University, Tangshan, China



684 C. Yin and S. Yuan

At an earlier time, there are four algorithms in time domain [2], LSB, 
echo hiding, phase coding, and spread-spectrum method. But also, we embed 
watermark into transform domain of the audio signal. They are DWT, DCT, DFT, 
and so on. In this paper, we embed watermark bits into discrete cosine transform 
domain of the audio signal, because it has several advantages [3]: (1) Discrete 
cosine transform (DCT) and IDCT are a pair of orthogonal transforms, and in 
comparison with FFT, the coefficients of transform domain only have real part that 
makes us embed watermark into audio signal conveniently. Also it has fast algo-
rithm. (2) Some popular audio compression algorithms have used discrete cosine 
transform, such as MPEG-2, MP3, and so on.

For digital audio watermark, somebody (like Cox) [4] says that watermark 
should be embedded into the best important parts of auditory system (the most 
important parts are the low-frequency coefficients [5]) in order to improve the 
robustness, because the most important parts carry more signal energy. Thus, it 
can still remain the main parts.

In the presence of audio signal distortion, it will have better robustness if we 
embed watermark into the best important parts of auditory system. At the same 
time, the most important parts should be modified carefully in order to guarantee 
invisibility [6]. However, others say that watermark should be embedded into the 
middle-frequency coefficients [7, 8].

In this paper [8], the digital audio signal is divided into several segments and 
they perform (DCT) on each segment. The watermarks are embedded into audio 
signal by modifying its middle-frequency coefficients of DCT domain.

This paper presents an improved algorithm on the basis of Ref. [8].

90.2  The Embedding and Extracting Process

Let a represents the original digital audio signal, whose length is L. W represents 
the watermark to be embedded. W is a binary image whose number of lines are M1 
and number of rows are M2. W is shown in the formula (90.1):

Watermark is embedded into original audio signal as noise, so we must not influ-
ence its service quality. Let N represents the number what we need to embed one 
bit. Tests show that L shall conform to the requirement in formula (90.2).

90.2.1  The Embedding Process

The embedding process is shown in Fig. 90.1
Convert the watermark into a one-dimension sequence. This paper uses a planar 

image as watermark and the image is represented by W. The number of lines of W 

(90.1)W = {w(i , j), 0 ≤ i < M1, 0 ≤ j < M2} , w (i , j) ∈ {0, 1}

(90.2)L ≥ M1 × M2 × N
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is M1and the number of rows is M2 Thus, the total number of bits of the image is 
N (N = M1 × M

2
). The planar watermarking image must be converted into a one-

dimension sequence in order to embed watermark in audio in mono. We assume V  
is the sequence, viz.

Divide the audio signal into several segments: we choose a section of the audio 
to embed watermark and divide the audio into several segments. The total number 
of these segments is represented by P, and P shall conform to the requirement in 
formula (90.4).

Perform discrete cosine transform on each segment.
Embed watermarks: Through comparing the second coefficient of two seg-

ments chosen in my way, the larger one is chosen to embed one watermark bit. 
Thus, it not only can guarantee the robustness, but also the synchronization.

We embed watermark like this [9]:

α Is a parameter that controls the strength of modification? If the value of α is 
too small, the robustness of the watermark is poor; If the value of α Is too high, it 
will decrease the audio’s use value. Thus, we should choose α appropriately dk(2). 
Represents the second coefficient before modified, and d ′

k(2) represents the second 
coefficient after modified.

Through performing discrete cosine inverse-transform on the coefficients; we 
get the audio sinal embedded.

(90.3)V = {v(k) = w (i , j) , 0 ≤ i < M1, 0 ≤ j < M2, k = i × M2 + j}

(90.4)P = M1 × M2 × 2

(90.5)d ′

k (2) = dk (2) [1 + α × v (k)]

Fig. 90.1  The embedding 
process
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90.2.2  The Extracting Process

The extracting process is shown in Fig. 90.2:

Divide the audio signal embedded audio into several segments.
Perform discrete cosine transform on each segment.
Extract watermarks, as in Eqs. (90.6) and (90.7):

vs(k) is a sequence extracted from audio embedded? The value of threshold is set 
as needed. d ′′

k (2) Is the larger coefficient obtained from the audio embedded?

Change the sequence to a planar image, and the image is represented by Ws.

To estimate similarity of the original watermark and the extracted watermark, 
we set a definition of ρ as follows:

90.3  Simulation Experiments

In this part, we give the experimental results based on MATLAB.

(90.6)vs(k) =
1

a × dk (2)

[

d ′′

k (2) − dk (2)
]

(90.7)vs(k) =
1

a × dk (2)

[

d ′′

k (2) − dk (2)

]

(90.8)WS =
{

ws (i , j) = v′ (k) , 0 ≤ i < M1, 0 ≤ j < M2, k = i × M2 + j
}

(90.9)ρ =

M1
∑

i=1

M2
∑

j=1

w (i , j) ws (i , j)

√

M1
∑

i=1

M2
∑

j=1

w (i , j)2
×

√

M1
∑

i=1

M2
∑

j=1

ws (i , j)2

Fig. 90.2  The extracting 
process
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We choose 12 s long pop music in the simulation experiment, whose sample 
frequency is 44.1 kHz and its resolution is 16 bits. The watermark is a binary 
image whose number of lines is 64 bits and number of rows is 64 bits too.

To test the robustness of the watermark, we attack the audio as follows [10]:
Add white Gaussian noise whose mean is zero and variance is 0.01 to the audio 

signal.
Add colored noise which is obtained through filtering white noise with a band 

pass filter whose band width from 300 to 3400 Hz.;
Filter the audio with a low-pass filter, whose cutoff frequency is 11.025 kHz;
We listen to the pop music before embedded and the pop music after embed-

ded, we cannot distinguish them. And we calculate the audio signal’s SNR (The 
ratio of the signal to the random noise in a set of data). The audio signal’s SNR in 
this paper is 25.3570 dB. The extracted watermark is shown in Fig. 90.3.

The audio signal’s SNR is 25.2537 dB according to the algorithm in Ref. [8]. 
The extracted watermark is shown in Fig. 90.4.

90.4  Conclusions

This paper presents a novel algorithm for embedding watermark into digital audio 
signal based on DCT. The original audio signal is divided in several segments, 
and the number of segment is two times as long as the number of watermark bits; 
Second, perform discrete cosine transform on each segment; By comparing the 
middle-frequency coefficients of the two segments, the larger one is chosen to be 
embedded watermark. Thus, it can not only guarantee the robustness, but also set-
tle the synchronization problem.

By comparing the algorithm with algorithm in Ref. [8], the experiments show 
that the watermark extracted in this paper is more visible, and the algorithm is 

Fig. 90.3  The extracted 
watermark in this paper

Fig. 90.4  The extracted 
watermark in paper [8]
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robust to many attacks to the music, such as low-pass filter, noise, and so on. The 
drawback is that it needs original audio while extracting, so it is not a blind detec-
tion algorithm.
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Abstract On the basis of theory and practice, the sensitivity of human eye is 
unbalanced to different color objects. Traditional video coding mainly focused 
on considering the statistical property and structure of video image as well as 
compression on the source material itself, while ignoring the effective use of the 
human visual characteristics. In the view of this, a new scalable video coding algo-
rithm considering color visual sensitivity based on human visual system (HVS) 
was proposed. The experimental results show that this new algorithm can effec-
tively reduce the distortion of sensitive color objects, so as to improve the color 
quality of the video image.

Keywords  Scalable video coding  •  Sensitivity color  •  HVS  •  Video compression

91.1  Introduction

With the rapid development of techniques in video communication, the study of 
scalable video coding received increasing attention [1]. As the scalable coded 
video could be decoded and displayed at variety of temporal or spatial resolutions 
as well as quality levels, it has been widely used in HDTV/SDTV [2] compati-
ble transmission, video on demand (VOD) [3], multipoint video conferencing and 
many other fields. In the MPEG-2 standard for video compression, there are sev-
eral tools for bit stream scalability.
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91.2  Color Visual Characteristics of Human Visual System

On human retina, there are some certain kinds of cells which contain pigments and 
could perceive lights [4]. There are two types of these cells. One type is the rod, 
which is numerous and spread all over the retina, but only respond to light in dark-
ness. The other type is the cone, which is located in one small area of the retina 
but sensitive to colors. The cone is also divided into three types: the red, the green, 
and the blue. Red cones are sensitive to the red light. Green cones are sensitive to 
the green light which is a little more than the red ones. Blue cones are sensitive to 
the blue light, but their sensitivity is only about 1/30 that of the red or green ones. 
Figure 91.1 describes the sensitivity of these three types of cones relative to differ-
ent wavelength of lights.

On the other hand, human eye can distinguish different colors which have dif-
ferent saturation. But they have different threshold of hue. Figure 91.2 shows the 
relationship between the sensibility (saturation level can be identified, from 0 to 
100 %) and wavelength.

From Fig. 91.2, we concluded that human eye (about 580 nm) has the lowest 
sensibility to yellow region which could only distinguish less than 10 levels of sat-
uration variation. But in red region, on the contrary, one could distinguish more 
than 25 levels of saturation variation.

It is human visual characteristic that causes the different distortion perceived by 
human eyes. A scalable codec model proposed as follows will solve this problem.

Fig. 91.1  Relative sensitivity 
of the cones

Fig. 91.2  Relationship 
of resolution threshold of 
saturation and wavelength
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91.3  Improving Quality of Image Scalable Codec

91.3.1  HSI Color Space

In order to achieve the scalable codec in sensitive region, specific macro block 
should be marked in each frame firstly. Unfortunately, most typical color space 
like RGB and YUV has some drawbacks: components are highly correlate, lack of 
human interpretation, nonuniformity, and so on. So they are unsuitable for color 
identify. To allow image processing to be performed in easily understood terms. 
Another coordinate system based upon hue, saturation, and intensity has been 
defined. The transformation from the RGB into the HIS system is described as 
 formula (91.1):

The saturation (S) corresponds to relative color purity, 0 < S<1. The hue (H) 
refer to the domain wavelength of the color stimulus and it is a function of the 
angle, 0 < H<1. In this paper, H and S are used to identify human sensitive colors. 
Finally, the intensity (I) represents the distance along the axis perpendicular to the 
polar plane, 0 < I<1.

Figures 91.3 and  91.4 show the result using HSI color space to identity sensi-
tive color. In Fig. 91.3, Result of calculating indicates that average value of hue H  

(91.1)
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and saturation S in red region is respectively 0.849 and 0.842. In Fig. 91.4, corre-
sponding region whose H  value located in coordination (0.843, 0.856) was shown 
in white blocks.

91.3.2  Scalable Codec Design

In image/video codec, error is mainly caused by process of quantizing DCT  
coefficients. Generally speaking, the higher bit rate, the finer quantization step, the 
better the quality of image is, and the more vivid color is, vice versa. According to 
the human visual characteristic mentioned in Sect. 91.2, a scalable codec designed 
as Fig. 91.5 is used to improve the color quality of sensitive regions.

Encoder as shown in Fig. 91.5a, before DCT transform, bit stream access to the 
Color Distinguish (CD) module in which hue and saturation value (H and S) of every 
pixel was calculated by using formula (91.1). In each macro block, if the number of 
specific pixel (whose H and S value located in the sensitive region) exceeds threshold 
of 128, half of the total pixels in macro block. This macro block would be recog-
nized as a block sensitive to color. Then the base layer is formed firstly by quantizing 
the 8 × 8 DCT coefficient block using a coarse quantization step size Qb which is 
then coded by using VLC to form the base bit stream. On the other hand, the recon-
structed (inverse quantized) base block is then subtracted from the original DCT 
coefficients in order to derive the quantization error (QE) introduced by the base.

The decoder shown in Fig. 91.5b, two separate inverse quantization and inverse 
transformation processes are used. These are required because the use of the base 
layer picture alone for inter frame prediction at the encoder. To keep track with the 
encoder, data from the enhancement layer were not accumulated in the predictor. 
In this case, even if the large packed loss from the enhancement layer, the base 
quality of the video could be insured. In decoder, two different quality outputs 

Fig. 91.4  Image of 
distinguished sensitive block
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have been afforded. Base quality provided only by base layer. Whereas as high 
quality output based on the basic level, at the same time, it compensates the quan-
tization error of sensitive region, the represented images are more vivid and living.

91.4  Results and Discussions

To evaluate the performance of the New Algorithm, both objective and subjec-
tive assessments are adopted. The test has been conducted on HD (1,920 × 1,080) 
sequences RED ROSE which has a very slow pan, bright colors, and high con-
trast. Sensitive area is set between H = 0.8534 and H = 0.9948 (including all red 
regions). The MPEG GOP length is N = 12 and 2 B-frames (M = 3) between 
P-frames is used in this test.

91.4.1  Subjective Quality

The base and enhanced sequences were displayed on a plasma screen for visual 
assessment. We set base layer bit rate as 17 Mbit/s, while enhanced layer quanti-
zation step Qe is 8. Figure 91.6 shows the original and (region of sensitive) ROS 
image.

Fig. 91.5  Block diagram of the proposed scheme (a) Scalable Encoder (b) Scalable Decoder
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Then, enhancement layer conducted in the sensitive region. We work on base 
layer and enhancement layer respectively in the decoder. Figure 91.7 shows a 
comparison of a portion of a frame from the sequence without and with enhance-
ment layer.

91.4.2  PSNR Quality

In this paper we use PSNR described as formula (91.2) as the objective criteria of 
image quality.

(91.2)P SN R = 10 lg
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Fig. 91.6  Original and ROS image at bit rate 17 Mbit/s RED ROSE sequence from number: 95

Fig. 91.7  Decoding without (left) and with (right) enhancement layer. Part of frame 95 of RED 
ROSE
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In the formula, M × N indicates to image size, x(i,j) and y(i,j) represents the 
gray values of original image and reconstructed image, respectively.

The base layer bit rate of HD sequences is set at 15, 18, and 20 M bit/s. 
Enhancement layer bit rate is determined by its quantization step Qe. First, only 
the base layer is used in experiments and average PSNR is measured on each bit 
rate. Then, both base and enhancement layer are decoded, PSNR gain in each bit 
rate is calculated and results are presented in Table 91.1.

From Table 91.1, we can find that with the increasing of bit rate in base layer, 
the PSNR rise accordingly. To the enhancement layer, the finer quantization step 
Qe, the more bit rate increased. Consequently, the quality of the reconstruct image 
is better.

91.4.3  Compare with SNR Scalable Coding

As we know, the main drawback of SNR scalable codec is the increasing of total 
bit rate. While the advantage of New Algorithm is that it redistributes the coding 
bits in the enhancement layer based on human visual characteristics. Therefore, 
at a specific bit rate of base layer when distortion of the image mainly from sensi-
tive region in subjective feelings, the reconstruction image in decoder could have 
higher subjective quality with a lower bit rate increasing.

In order to prove this, subjective test has been conducted as follows. Test 
sequences and other parameters are selected as before. Base layer has been 
coded at eight different coding rates: 15, 16, 17, 18, 19, 20, 21, and 22 Mbits/s. 
While four different quantization steps: 8, 10, 12, and 14 are used in enhance-
ment layer, with two different scalable ways: new algorithm and SNR scalable 
codec. According to ITU-R BT.710, Double Stimulus Continuous Quality Scale 

Table 91.1  Value of PSNR in each bit rate

Base layer bit rate 
PSNR(dB)

Qe Total bit rates
(Mbit/s)

PSNR (dB) PSNR Gain/dB
(dB)

15 MBit/s
30.24(dB)

8 26.4 32.52 2.28
10 23.1 31.15 1.91
12 20.7 31.33 1.09
14 18.9 30.89 0.65

18 MBit/s
34.21(dB)

8 27.6 36.46 2.16
10 24.4 35.85 1.64
12 22.6 35.03 0.82
14 21.5 34.87 0.66

20 MBit/s
36.03(dB)

8 28.8 38.05 2.02
10 26.4 37.48 1.45
12 23.8 36.74 0.71
14 22.1 36.54 0.51
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(DSCQS) is adopted as the procedures of the subjective quality evaluation. The 
original and test sequences are shown to the user twice in alternating fashion, 
the order chosen randomly. They rate the material on a scale ranging from bad to 
excellent, and the rating has an equivalent numerical scale from 0 to 100.

Viewing conditions comply with ITU-T P.910 for home environment. Viewing 
distance was set at about three to four times the height of the video image. The 
specifications of used screen were shown in Table 91.2.

Experiment results are shown in Fig. 91.8. When the base and enhancement 
layer are both available at the receiver, the New Algorithm and the SNR scal-
able codec could achieve a notable higher subjective quality. When at lower bit 
rate, such as 15, 16 Mbits/s, the SNR scalable codec performs better than New 
Algorithm since both sensitive and nonsensitive regions have a large distortion. 
However, the 17 Mbits/s is a turning point for New Algorithm: the MOS increases 

Table 91.2  Specifications of 
the monitor

Resolution 1,680 × 1,050

Dot pitch 0.282 nm
Peak luminance 150–250 cd/m2
Contrast ratio 1,000:1
Viewing angles 1,600 horizontal, 1,600 vertical
Response time 5 ms
Gamut 92 %

Fig. 91.8  MOS results for given bit rate a Qe  = 6. b Qe  = 8. c Qe  = 10. d Qe  = 12
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significantly at this point. That is because, in a higher bit rate, image qual-
ity deterioration is mainly from sensitive regions which are encoded in the New 
Algorithm using the enhancement layer. Compare with SNR scalable codec, New 
Algorithm only needs to encode specific macro blocks instead of all blocks (in this 
sequence, encode blocks only account for 30 %). That is to say, in a higher encode 
bit rate, the New Algorithm could achieve the same subjective evaluation as the 
SNR but with less bit rate increasing, which is about 30 % of the SNR.

91.5  Conclusions

This paper gives a new algorithm of scalable coding system considering the color 
visual sensitivity based on human visual system (HVS). Experiment results show that 
this new algorithm could improve image quality on objective and subjective evalua-
tion. Especially, compare with SNR scalable codec, it could provide nearly the same 
subjective feelings with less bits rate increased at a higher bit rate of base layer. The 
cogitation of this scalable codec based on HVS, it is suitable for most image and 
video compression stand nowadays, such as JPEG, MPEG-2, and H.264.
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Abstract To have a strong grasp of English is to ensure that a critical success factor 
in the teaching of English. This paper attempts to investigate the English-learning 
students to understand the relationship between teamwork and interactive multi-
media courseware (CDiCL). The experimental design carried out before and after 
the test, these experiments involved four complete groups of students, the experi-
mental control group, the only colpublicorative learning (CL) group, and the only 
courseware (CD) group and CDiCL-groups. This paper also carried out interviews 
and participant observation of a combination of used to collect qualitative data. The 
results of the quantitative data analysis showed that these two groups of the CD bet-
ter than the other groups did not. Qualitative data analysis revealed that the team 
used between users of the CD is more effective when the team smaller (3–4).

Keywords  Teamwork  •  CDiCL  •  Colpublicorative learning  •  Quantitative analysis

92.1  Introduction

In such a competitive society, semi-skilled translator and English writer such as 
English-learning assistants need to have a certain level of math skills often need 
to solve the problem in its basic learning work formed the fixed analysis tools. 
For English students, how to become the future pillars of society, by the wide-
spread concern of the community. New ways of teaching are determined to ensure 
that these students understanding of English culture. Some scholars said that the 
process of learning English can not only enhance learning, but also to promote 
team learning [1]. A unified teacher-training program combined with the views 
of all the professional standards to a new conceptualization of general and spe-
cial education courses for their respective programs. In order to more effectively 
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cultivate a colpublicorative and inclusive, pre-service teachers should develop a 
program of pre-service teacher education courses and professional practice and 
the concept of shared vision, establish a comprehensive program to provide 
opportunities for special education and general education to work together. Not 
only in learning, including many teams other cooperative efforts to work harder 
and get a multiplier effect because of the division of the team spirit. Complete 
any work effort and the effect of doubling is subject to the trust and entrust the 
motivation and improve their attitude and commitment to adapt to the culture of 
these technical staff to work. However, this research level also depends on the 
learning environment for students. For example, the English was used in the 
classroom teaching a significant difference and to assess students’ satisfaction, 
learning, and teaching. Learning is from the Internet, access to a wide range of 
advantages of the world.

The purpose of this research includes the following: (1) the use of interactive 
multimedia courseware (CDiCL) whether a significant impact on learning English 
and learning teamwork, to promote the progress of the colpublicorative learning 
team members; (2) What factors promote the importance of team cooperation 
enhance the use of computers and the Internet on the mastery of English and 
calculus.

92.2  The Relevant Problems

Teamwork is essential in today’s world, teamwork and a variety of ability to work 
together to become more important. In English teaching, traditional teaching meth-
ods are to take the “spoon-fed” taught in the teaching process, limiting the students 
explore English problems and timely questions. Therefore, teaching is to provide 
courses to encourage cooperation between people and different communities [2].

The students not only in the classroom to research English, but also in the 
public is trying to use their own learning, this form of behavior in the students’ 
growth stage can be crucial. The Internet has become every one of us in the life 
indispensable important information platform, how to bring into full play its 
positive role, make it better for our country campus safety culture construction, 
we must now have a problem to be solved. Internet-based campus network is 
the important infrastructure in school teaching, scientific research, shouldering 
the important task of management and foreign exchange, network information 
safety is directly related to the teaching, and research activities such as safety [3].  
Therefore, various departments in the school to further research the relevant laws 
and regulations, and actively improve and implement the relevant rules and reg-
ulations, fully aware of the importance of computer network security, improve 
the work of network security awareness, strengthen security concept, and cogent 
safeguard school in network information security. The school authorities to net-
work safety into the school security focus positions, with the school security work 
together, together to implement the deployment check, ensure the school network 
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information flow, safe, effective, and ultimately makes the safety culture con-
struction is fast finish. Learning process, teachers must master a few aspects of 
students’ motivation, affect the effectiveness and level of commitment for the stu-
dents to solve the problem, because it does not control any kind of learning is very 
difficult to quantify. In particular, teachers’ limited energy, leading to a teaching is 
not the time to more fully thinking, cognitive, to select and plan how teaching stu-
dents the relative lack of knowledge exploration and reflection.

Computer-based learning (CBL) for personalized learning. This is because, 
it provides the opportunity to give individuals a basic math skills and con-
cepts of training and practice making their own to get to meet its development. 
CBL designed to meet different learning tendencies as the goal [4]. However, 
the design of English learning software and multimedia English in teaching is 
a challenge. At present, computer supported colpublicorative learning (CSCL), 
the very popular because it helps students to do self-learning, new English also 
allows the teacher to monitor the progress of many students in many classes 
anytime, anywhere. This paper is CDiCL based on the research to promote 
teamwork.

92.3  Research Methods

This paper is intended for students of the Universities of English research, and 
selected 135 students, the method used in the CL group, that is, each team member 
needs to play a particular role, such as team leader, deputy leader, record keepers, 
managers, and timekeepers. And each time we carry out the role of rotation. Team 
members are the highest level of choice by teachers based on the English level of 
the SPM, the team leader. It is mainly characterized by the special needs according 
to the characteristics of students and other content, including the general educa-
tion environment and teaching classroom, strategies for these children. However, 
in addition to special education content teachers are for nondisabled people in the 
general classroom preparation. The immersion model of teaching is characterized 
by general and special education disciplines and Union College to supervise the 
education of a mode of experience. From the disciplines of the two schools into 
general and special education content with the existing curriculum to meet the 
diverse needs of the student’s regular teachers.

Independent variable is learning CDiCL, CD and CL, and a traditional teaching 
method, the dependent variable is the score before and after the test. Test for each 
group of members of the index factors, mainly to analyze several dimensions of 
learning ability, efficiency, the arrangement of the screen, graphics, user satisfac-
tion, and then come to the overall performance of each group, as shown that CD 
indicators of the group, in Table 92.1.

From Table 92.1 and Fig. 92.1 can get score greater than 70 % indicate that 
the courseware in the category at an acceptable level. The avaipublicility of the 
CD group, the learning ability of the CD group accounted for 86 % of the rest, 
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such as efficiency, the screen arrangement, graphics, and user satisfaction in about 
76 %, but also in the acceptable range. And overall performance is quite satisfac-
tory, accounting for 87 %.

The CD layout, content and interface design and development is built on the 
basis of the theoretical model of Herman. Master of education required for the 
design of the CD using the psychomotor, cognitive, and emotional elements. In 
addition, the role of the courseware will reduce the overload of students’ memory. 
Handout for each member of the main is grade 0 (none) to 10 (highest) classifi-
cation, and the interaction for the culture of commitment among team members, 
accountability. Before and after the test, each test has 12 questions. It covers fig-
ures, replacement, decomposition, simplified linear equations, signed numbers, 
fractions, and word problems. Also combined with the form of peer review, audio, 
video recording and semi-structured interview to triangulate, and using SPSS for 
the quantitative analysis of the results of the ATLAS/TI was used to analyze the 
dialog. Therefore, to strengthen the research of network knowledge, you put the 
network knowledge skilfully applied to work research and life, you is the campus 
safety culture construction is an important part of. Therefore, the school should 
be in the setting of network curriculum based on knowledge, must also often 
hold some network knowledge, to give students systematic curriculum. Students 
in the universal network knowledge at the same time, the teacher should improve 
the network knowledge, thus better to teach students, management of students. In 

Fig. 92.1  The avaipublicility 
of a percentage of all aspects

Table 92.1  CD interactive 
avaipublicility

Respect Percentage

Ability to learn 86
Efficiency 75
Screen arrangement 75
Graph 76
Customer satisfaction 78
The overall performance 87
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the efforts of restructuring teacher education programs, it is important to discuss 
the problem of teacher education, and agreed to the concept of a unified, aware of 
its content and process in an atmosphere of openness, and trust. Traditional educa-
tion is often the method of division, differentiation, and experts on the work, and 
now education is no longer relevant, this is a special education opportunities are 
clear values, hopes to promote the education of students’ diverse and inclusive.

Try to concentrate on solving the problem of the CL mode a week, to encour-
age group discussion. Most transactions between the daily life of the businessman 
and his clients, they need foreign exchange. Others are within the scope of works, 
English and technical personnel need to be converted into the right thing, in order 
to take the right paint, the right road, and clearly marked.

Here is 60 min per week to accept a different picture of the learning process:
From Fig. 92.2 of the CL group team, can help their teachers to solve the prob-

lem of words. At the same time, the group of CDiCL ongoing research group at 
the beginning of a 20 min CD, 40 min from the move here.

The basis of the principles is compulsory, the school should provide education 
for all children, regardless of the student has any perception of difference, disabil-
ity or other social, cultural, and language differences [5]. For the diverse needs of 
these learners and the pursuit to make the school more the need for regular and 
special education teachers and learners as well as family and community to con-
sult and cooperate with each other, strategically effective teaching and learning. 
In China, independent of teacher education courses, regular and special education 
do not have the desired effect, a comprehensive knowledge of the functions and 
responsibilities in line with the diversity of learning needs in the classroom. The 
purpose of this paper is to establish a new mode of education requires teachers 
with the attitudes, knowledge and ability of the various factors to be effective in 
the classroom to meet the diverse learning needs. The paper will focus on the need 
for regular restructuring and special education, teacher education, and education 
programs to develop the overall teacher in order to promote an inclusive pre-ser-
vice teacher education courses to students of all disciplines.

Fig. 92.2  Different methods used in each learning process
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92.4  The Data Results

The qualitative and quantitative analysis, descriptive statistical analysis is of the score 
of each group, after in-depth data analysis in accordance with the SPSS software.

Obviously, from Table 92.2 and Fig. 92.3, the test before and after the test, 
the mean of each group are showing an upward trend, but CDiCL group the larg-
est increase, followed by the CD group, then there are the traditional group, and 
finally the CL group, but before the test, the mean maximum for the CD group, the 
second is the CL group, the third is CDiCL group, and the traditional group ranked 
last. During the tests, the mean of the largest CD group, CDiCL group moved up 
one row of the second, the third is the CL group, and finally the traditional group. 
These show that in teaching activities, the traditional teaching methods ineffective.

92.5  Conclusion

This research to determine whether interactive multimedia can be seen in the 
research of English learning teamwork plays an influence produced an effective 
role, the Herman advantages of application of the model for positive interaction 

Table 92.2  Descriptive statistics of each participating group

Group Before the test Test

The mean Standard deviation The mean Standard deviation

The traditional group 5.87 4.3 9.46 6.3
CL group 6.43 5.7 8.41 6.4
CD group 8.45 4.5 14.07 5.6
CDiCL 5.98 5.5 11.95 8.6

Fig. 92.3  The comparison chart of statistical analysis in each group descriptive
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between members and teachers. However, the level of interaction between team 
members is less than 5 %, the future needs for more positive interaction with team 
size to generate better English learning. Team building must be properly organ-
ized, team spirit needed more time, the limited capacity of the teaching and expe-
rience, to fully understand the attitude of learning, motivation, learning methods 
and ways to effectively control and to guide full use of interactive multimedia 
learning, and fully mobilize the enthusiasm of students, enhance their interest in 
learning, and enhance teamwork and promote common progress.
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Abstract Through a questionnaire survey of English teaching programs on  
college students, this paper makes the data analysis of the survey results from 
basic language skills, structure and details of the various elements and contents. It 
also uses multi-level evaluation techniques to conduct a comprehensive evaluation 
of the English teaching program, drawing that the current English teaching pro-
gram is not appropriate to students’ requirements. To this end, a number of meas-
ures are proposed to improve the English curriculum to address specific problems, 
which can provide reference to the English teaching program improvement.

Keywords  Language  skills  •  English  teaching  programs  •  Comprehensive 
evaluation

93.1  Introduction

English language is the English teaching information carrier, and it has become the 
main tool for the teacher to complete the task of teaching courses. Language skills are 
a teacher with the correct speech, semantics, intonation, in line with the logical struc-
ture of spoken language, to make narrative and elaborate description of the teaching 
program, and student problems [1]. It is a personal behavior. Teachers’ teaching of 
English language skill has direct impact on the enthusiasm of an important element 
of learning English, and can provide guidelines for students to learn English and 
improve the learning of English thought, as well as can provide them with important 
guidance. However, the use of language skills is a combination of students’ learning 
activities like observation capability, experimental ability, and discussion activities.

1. Basic language skills: Everyone must have the language skills. They  consist of 
five elements [2]: voice and articulation, as the physical materials of language, 
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it is the form of sound show and hear expressed in the language of  information; 
the volume and speed, which is the speaking volume and speed. The ears of 
everyone have some endurance, generally normal speech rate of 210–260 
words/minute word; the tone and rhythm, which are various changes of the 
voices; vocabulary, which requires standardized, accurate, and vivid expression; 
syntax, which is the words of logical rules.

2. Special language skills: language skills in a special form of communication.

The three elements of language skills (phase): introduction, intervention, and 
assessment.
Therefore, in order to analyze the English teaching program, it will be based 

on the structure and elements of the language skills of English language teaching 
programs for multi-system evaluation and analysis of the feasibility of the English 
teaching program [3] Table 93.1.

93.2  The Survey of English Teaching Program

This survey for the basic language skills is mainly around the college graduates 
to investigate the satisfaction of the English teaching program, which provides 
seven options, and they are as following: very dissatisfied, dissatisfied, slightly 

Table 93.1  Language skills in a special form of communication

Elements Details of elements Details

Introduction Boundaries mark Introduce new topics, and new 
requirements

Bring out the theme and focus Achieve new topics and new 
requirements

Name Name specified students to 
carry out the answer

Intervention Tip Tip knowledge and behavior as 
the basis

Repeat Repeat the answer, thought 
provoking

Ask Ask based on answers to a ques-
tion, thought provoking

Assessment Evaluation Evaluation and analysis on the 
answer to comment

Repeat Repeat the same answers to get 
attention

Corrections Corrections to be analyzed and 
corrected

Ask Continue to ask questions, caus-
ing the depth and breadth of 
thinking

Expansion Expand to other relevant 
information to get better 
understanding



70993 Analysis on Language Skills-Centered English Teaching

dissatisfied, average, slightly satisfied, satisfied, and very satisfied [4]. The selec-
tion of this distribution is mainly according to the current situation of university 
graduates in English teaching, and it is more closely tied to reality, and they can be 
accurate and intuitive responses to the English teaching program.

The figure shows, in terms of language skills, students are not satisfied with the 
English teaching program. The vast majority believe that the current English cur-
riculum does not meet the requirements of language skills, and cannot reach the 
satisfaction. This also shows that the English teaching program is not very satis-
factory, and the effect is very bad Fig. 93.1

93.3  The Evaluation Model of English Teaching Program

The fuzzy evaluation is to quantify the fuzzy information, with a reasonable 
choice of factors threshold, to make a multi-factor quantitative evaluation. The 
following is a multi-level fuzzy comprehensive evaluation of the language skills 
of English teaching programs. With more elements of language skills, we con-
sider only the five aspects of English teaching program, as is shown in Table 93.2. 
Weight value is to determine the students’ overall satisfaction of English teaching.

1. Comprehensive evaluation of the beginning level of English teaching 
program.

Comprehensive evaluation of the elements of language skills:
First determine the evaluation factors. There are three elements which have the 

impact of language skills, consisting of the domain [5, 6]:
U = {introduce (n1), intervention (n2), and assessment (n3)};
There are four evaluation sets, the resulting composition of the evaluation on the 

field is V− = {dissatisfied (x1), general (x2), satisfied (3), and very satisfied (4)}.

Fig. 93.1  Proportion of basic language skill and english teaching program
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Second, determine the degree of membership of various factors: 16 % are not 
satisfied; average accounting for 52.5 %; satisfaction accounting for 22.5 %; very 
satisfied is 10 %.

The introduction of membership: a1 (0.16, 0.525, 0.225, and 0.10)
Intervention: a2 (0.25, 0.65, 0.225, 0.2)
Assessment: a3 = (0.35, 0.375, 0.42, 0.12)
Thus, the evaluation matrix is

The number of weights normalized is: 0.4 + 0.2 + 0.4 = 1
Thus constituting the vector of a fuzzy factor set V, V = (0.4 0.2 0.4)
And the availability of comprehensive evaluation is

2. Comprehensive evaluation of the two level of English language teaching pro-
grams comprehensive evaluation of the two-level elements [7]:

By the sign of the elements’ details, we can get marks, focus concentration, name, 
tips, repeat questioning, evaluation, repeat, correct, and asked, expansion, extending 
the two comprehensive evaluation system that make up the English teaching program. 
Among them, take the limits of signs and expansion, and extends as important the 
right weight. “Boundary mark” expands and extends the number of weights constitute 
a fuzzy vector B1* = (0.3 0.7). Comprehensive evaluation of the obtained result is

(93.1)R1 =





0. 16 0. 525 0. 225 0. 10
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Table 93.2  The table of basic language skills and english teaching program

Very dissat-
isfied (%)

Dissatisfied 
(%)

Slightly 
dissatisfied 
(%)

Average 
(%)

Slightly sat-
isfied (%)

Satisfied 
(%)

Very 
satisfied 
(%)

Voice and 
articulation

0.7092 10.9929 34.0426 29.0780 13.1206 10.2837 1.7730

Volume and 
speed

1.2433 3.4483 32.1839 34.4828 18.3908 9.1954 2.2989

Intonation and 
rhythm

0.5420 9.2141 33.6043 30.3523 14.3631 10.0271 1.8970

Glossary 0.2510 8.3621 28.5829 35.8492 12.5234 21.1241 0.2627
Syntax 0.6440 5.4371 32.4673 37.6837 17.3683 4.5737 2.6478
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The “introduction” of comprehensive evaluation result is

Similarly, evaluation result of “intervention” is

Similarly, the comprehensive evaluation of the assessment result is

3. Comprehensive evaluation of the three level of English language teaching 
program

We use the details of the elements of language skills as an English teaching 
program evaluation fuzzy vector

Thus, the comprehensive evaluation result is

The above three comprehensive evaluation results show that the evaluation of 
students’ English language teaching program is still not satisfying. To this end, we 
must strengthen the English teaching curriculum reform in order to improve the 
standard of English teaching.

93.4  Measures of Improving English Teaching  
Language Skills

English teaching language skills reforms include import teachers teach, writing on the 
blackboard and modern means of application, students observe, and practice experi-
mental teaching activities. In these activities, language skills are very important, and 
must therefore be in the English teaching program which has strict requirements:
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Import the required subject, namely the need to import well-designed language, 
including: the creation of context, the introduction of materials, and arousing the 
desire for knowledge; the visual demonstration, which is the instance to mobilize 
students to explore new knowledge; the analog and contact to improve the quality 
of teaching to get the best results; using suspense to arouse enthusiasm.

The required language of lectures, mainly in the logic and is inspired. 
Penetrating, containing: the logic, logical reasoning, easy to understand; the pene-
trating, i.e. elucidation of the accurate analysis of solid teaching content; the inspi-
ration: To stimulate students’ interest and inspire their thinking ability.

Induction and summary of the language requirement, reflected in a concise, 
plain, and extended performance.

93.5  Conclusion

Through research on college students in the English teaching program, and from 
the structure and various elements of the language skills and elements of the 
details and content, this paper makes an analysis of survey results. We use multi-
level evaluation techniques to conduct a comprehensive evaluation of the English 
teaching program, drawing the conclusion that the English teaching program is not 
appropriate to students’ requirements; to this end, a number of measures are used 
to improve the English curriculum and to address specific problems, which can be 
used as references for the English teaching program improvement.
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Abstract China’s national physique monitoring results show that the physical 
fitness of college students is continuing to decline slowly. This paper, based on 
the current situation, analyzes several students’ suitable physical exercises, and 
records the impact of university students’ physical exercises. Finally, the paper 
uses the last elements calculation, which is multiplied by the weight of the various 
physical exercise mode indicators and the scores of their income, and then adding 
them together to get the conclusion that these types of physical exercise model sig-
nificantly improve college students’ physical fitness.

Keywords  Physical  exercise  mode  •  College  students  •  Physical  fitness  •  
Factor scoring method

94.1  Introduction

With the continuous improvement of our living standards, people are constantly to 
improve their living standards, including amateur hours of physical exercise [1]. 
In 2011, China’s national physique monitoring results showed that our national 
constitution overall pass rate has continued to rise in primary school physical  
fitness for 20 years, the downward trend is under preliminary control, but at the 
same time, China’s university students physical fitness has continued to decline 
slowly [2]. The twenty-first century is the century of talent, but to face the physical 
fitness of our students is declining, a serious breach of the physically round devel-
opment of the original intention of our national leaders. Of college students physi-
cal decline in physical fitness of college students continued to show a slow decline. 
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With them in middle school, high school stage to ignore the physical exercise has 
a direct relationship [3]. The pressure of college entrance examination for high 
school students has virtually no exercise and physical decline. To college, they 
continued the inertia of the high school, still emphasis on exercise. On the other 
hand, a lot of the University of Physical Education have taken the club system, 
many projects are elective, students participate in physical exercise depends on 
interests and hobbies, is bound to make that they have special interests to only one 
subject and their physical fitness is not comprehensive, balanced, and enhanced.

At present, all over the country attention and implementation of school sports is not 
balanced, and even there are significant differences, in many places, the target of an 
hour of exercise a day merely to meet the inspection, a mere formality. In fact, exercise 
beneficial to the health of college students. Students participate in regular exercise will 
make students good health, and energy to complete the study and work and tasks [4].

94.2  The College Students’ Physical Exercise Mode

Generally are based on college students staying at school, so we think that the 
main mode of university students’ physical exercise: exercise of the bedroom, 
classroom exercises, stair corridor exercise, and sports complex exercise. Methods 
of exercise in the bedroom, such as dumbbell curl, lift the chest, squats, chest exer-
cise, inverted, tai chi, or take a deep breath. Dumbbells are generally held flat,  
lateral raise, alternating grip lift and other 12 kinds of actions to choose [5]. 
Should not be too much or too little exercise good idea to regularly practice the 
next day once every 30–40 min is appropriate, the exercise arm muscle, could also 
contribute to the body muscle development for the degree of fever, swollen. Chest 
movements include common steel spring system, the practice generally has the 
arms to 13 kinds of action on the drop-down, flat, and Latin America. Exercise the 
latissimus dorsi, pectoralis major, and brachial four muscles, which are very use-
ful to young students and bust their development. Teachers exercise less, and the 
other students to match. In the exercise of the staircase Road step jumps, use the 
stairs and steps, which can improve the students’ leg strength. Finally, the exercise 
of the sports venues includes mainly badminton, basketball, boxing, football, gym-
nastics, handball, judo, swimming, taekwondo, tennis, table tennis, and volleyball.

And then, we divide the college students participating in physical exercise in 
the form of physical exercise mode into standalone, together, group, and school 
organization. Through college investigation and analysis, we get the following 
results in Table 94.1.

Table 94.1  Proportion of students’ participating in physical exercise modes

Gender Alone Together Group Organized

Male 35.8 % 20.3 % 25.4 % 18.2 %
Female 12.6 % 42.5 % 9.5 % 5.2 %



71594 Analysis of Physical Exercise Mode on College Students 

It can be found from the table, the boys prefer to go alone to participate in 
physical exercise, but the girls are afraid of loneliness, and care less to choose 
to exercise alone, so more girls banded together to participate in physical exer-
cise; for groups type physical activity, girls are less participate in, fewer girls will 
choose to participate in physical exercise organized by the school, schools should 
strive to improve in this area ratio.

We can also divide physical exercise mode into traditional patterns and modern 
mode. The traditional mode of exercise sports activities including archery, wres-
tling, qigong, meditation, Ba Duan Jin, Yi Jin Jing, and other health guidance class 
[6]. While the modern mode of exercise, such as badminton, basketball, boxing, 
football, gymnastics, handball, judo, swimming, taekwondo, tennis, table tennis, 
and volleyball. The following is a survey for college students the level of under-
standing of both physical exercise mode which can be seen from Table 94.2.

From the above table, we can see that most college students are not very under-
standing of the ancient Chinese way of physical exercise, keeping fit but those are 
our ancients, the school should vigorously improve the publicity of the ancient tra-
ditional exercise mode.

94.3  The Physical Exercise Modes’ Impact on Constitution

From these physical exercise modes we extract a few college students most com-
monly used sports items, the results of the investigation then focused on the  
student early, and then of other test analysis of this model to the students physical 
changes [7].

94.3.1  The Outdoor Football

Football fitness level is very high, which needs high-speed running ability, the 
ability to control body weight, flexible pace, step point, the confrontation of power 
quality, and good endurance, and flexibility qualities. Football training can pro-
mote the body’s metabolism, improving the function of the respiratory system, 
heart and other organs, increase appetite, and improve the absorption capacity. 
Good exercise, to improve young people’s muscles, ligaments, and strength. The 
results show that: the growth of the athletes’ body weight, considerably more than 
the college students of the same age weight gain index. The muscles are strong, 

Table 94.2  Students’ understanding of this model

Type Very clear Basically clear Not very clear Do not understand

Traditional 5.8 % 25.3 % 60.2 % 8.7 %
Modern 13.2 % 61.8 % 18.7 % 6.3 %
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developed, and have an important role on the fitness of your body, improve athletic 
ability, and a variety of sports injury prevention. College students in the following 
table after a year of physical fitness exercise (Tables 94.3, 94.4).

94.3.2  Track and Field

Students systematically engaged in athletics, can promote the body’s metabolism, 
to coordinate the link between the nervous system and motor organs, improve the 
functioning of the cardiovascular system, respiratory system, and other internal 
organs; the full development of strength, speed, endurance, sensitivity, coordination 
physical fitness, to promote normal development, and improve health; but also to 
promote walking, running, jumping, and throwing skills more rationally and effec-
tively, thereby maintaining and improving human life and learning, the ability to 
adapt to work; can delay human aging process. College students in the following 
table after a year of physical fitness exercise.

94.3.3  The Indoor Basketball

Basketball the sport can improve the vitality of life: basketball activities cover the 
running, jumping, cast a variety of forms of physical exercise, and exercise inten-
sity, therefore, it can be comprehensive, effective and comprehensive manner to 
promote physical fitness and all-round development of the human body functions 

Table 94.3  Football’s impact numerical on constitution

Group N Football

Freshman Sophomore

50 M 966 8.97 ± 5.47 7.35 ± 3.98
Standing long jump 966 221.25 ± 165.73 250.68 ± 18.21
Pull-up 966 8.34 ± 5.02 5.97 ± 4.35
1,000 M 966 260.03 ± 40.16 270.97 ± 196.64

Table 94.4  Track and field’s impact numerical on constitution

Group N Track and field

Freshman Sophomore

50 M 199 7.57 ± 4.39 7.87 ± 4.68
Standing long jump 199 242.16 ± 55.23 240.27 ± 14.59
Pull-up 199 6.34 ± 2.98 6.77 ± 5.37
1,000 M 199 232.83 ± 32.42 268.21 ± 40.54
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to enhance and maintain vitality, all man’s activities lay a solid physical basis, 
thereby improving the quality of life [8]. College students in the following table 
after a year of physical fitness exercise (Table 94.5).

94.3.4  The Indoor Volleyball

Participating in volleyball can not only improve people’s strength, speed, flexibility, 
endurance, jumping, reaction physique and athletic ability, and improve the func-
tional status of the body organs and systems, but also to cultivate the wit, deter-
mination, and calm the psychological quality of. College students in the following 
table after a year of physical fitness exercise.

94.3.5  Traditional Martial Arts

Martial arts practice effects on the body is very large, and the cardiovascular 
 system can be random is in continually receiving such a large stimulus process, 
and gradually improved. The requirements of practicing martial arts on the res-
piratory systemare very high, often practicing the martial arts will enhance the 
function of the respiratory system. Practicing martial arts when parts of the body 
muscle coordination, exercise the functions of the nervous system. College stu-
dents in the following table after a year of physical fitness exercise. Table 94.6 
numerical martial arts on Constitution.

Table 94.5  Indoor volleyball’s impact numerical on constitution

Group N Indoor volleyball

Freshman Sophomore

50 M 200 7.27 ± 6.774 7.18 ± 5.76
Standing long jump 200 238.82 ± 16.19 240.62 ± 15.57
Pull-up 200 7.48 ± 4.38 6.97 ± 3.87
1,000 M 200 245.27 ± 17.34 237.53 ± 28.84

Table 94.6  Traditional martial arts’ impact numerical on constitution

Group N Traditional martial arts

Freshman Sophomore

50 M 100 7.39 ± 3.94 7.31 ± 3.76
Standing long jump 100 236.52 ± 20.09 233.62 ± 18.57
Pull-up 100 8.08 ± 4.52 7.57 ± 4.63
1,000 M 100 244.47 ± 21.44 247.83 ± 23.79
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94.3.6  Modern Aerobics

For the six test items, the paper related to the test results are as follows: 
(Tables 94.7, 94.8).

The bodybuilding operating as an aerobic exercise, the fitness function of all 
aerobic exercise, such as full to improve their physique and improve cardiovas-
cular fitness and muscular endurance, and promote the coordinated operation of 
various tissues and organs of the body, the human body to achieve the best func-
tional state [9]. In addition, different from other aerobic exercise aerobics is that 
it is an easy, beautiful sport in fitness at the same time, bringing people to enjoy 
the arts, people happy to revel in the exercise fun, to reduce the psychological 
pressure, and promote physical and mental health, which greatly enhances the 
effect of fitness. College students in the following table after a year of physical 
fitness exercise.

94.4  The Factor Scoring Method

In this paper, we mainly use the element method of calculation, the weights of the 
various physical exercise mode indicators multiplied by the score of their respec-
tive income, then the sum of the main model is as follows.

Table 94.7  Modern aerobics’ impact numerical on constitution

Group N Modern aerobics

Freshman Sophomore

50 M 300 8.59 ± 11.75 8.51 ± 11.04
Standing long jump 300 179.32 ± 40.89 179.52 ± 48.96
Pull-up 300 8.81 ± 5.72 8.67 ± 4.93
1,000 M 300 232.81 ± 18.33 230.79 ± 20.67

Table 94.8  Moran I index value

Project Moran I Moran I Expectations Standard deviation Normality 
statistic

Probability  
p value

Football 0.256 −0.035 0.108 2.703 0.005
Track and Field 0.249 −0.028 0.112 2.629 0.015
Basketball 0.231 −0.030 0.114 2.405 0.025
Volleyball 0.215 −0.024 0.107 2.576 0.015
Martial arts 0.210 −0.029 0.116 2.129 0.020
Aerobics 0.227 −0.024 0.117 2.783 0.027
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In the above formulas, F is the final overall evaluation scores; wi is a single 
weighted value of the training elements (indicators); Pi is expressed as a fraction 
of experts to a single training elements (indicators); Xij represents the i-th train-
ing management indicators, evaluation elements from the final score, Pj is the j 
evaluation elements of the final proportion. Aij values can refer to Table 94.9. 
An index weights Ai = i index the frequency divided by the number of samples, 
(i=1–4); two index weights aij = aij appear frequency divided by the number 
(ai1 + ai2 + ai3 + … aij of frequency) aij is a subsidiary of i-level indicators 
index of the jth two indicators.

94.5  Conclusion

This paper analyzes several models of physical exercise and the obtained physi-
cal exercise mode has a more pronounced role in the improvement of physical fit-
ness of students through four sports. Therefore, in the coming days, we need to 
pay attention to the following points: First, governments at all levels, especially 
the education of the sports management department should further implement the 
spirit of the Central Document No. 7, to increase investment in school sports; uni-
versity schools should conscientiously implement the national curriculum stand-
ards, quality, and quantity of athletic class, there is no day of physical education, 
and schools should be one hour in the afternoon after school organized students 
to collective exercise; is to increase the school sports ground, sports equipment 

(94.1)
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Table 94.9  Aij assignment reference table

Importance aij Definition Explanation

1 Equally important i and j are equally important
3 Slightly important i is slightly important than j
5 More important i is more important than j
7 Obviously important i is obviously important than j
9 Absolutely important i is absolutely important than j
2,4,6,8 Between the two adjacent Between the two adjacent
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improve and equip, and strengthen the full-time physical education teachers with 
the existing physical education teachers the ability to enhance the work, and pro-
vide protection for the effective implementation of school physical education and 
extracurricular sports activities; strengthen propaganda to appeal to the full range 
of family and social concern to the health of young people problems, and also to 
establish healthy talent and growth concept.

Acknowledgments The research was supported by the education  scientific research project of 
Hainan Province Department (Grant No. Hj 2009-161). I would like to thank all the people who 
have helped me in my research.

References

1. Jianmin L (2011) Physical education teaching and mental health education, vol 86(2). Trade 
Union Management Institute, Shandong Province, pp 58–60

2. Luo Yi H, Xin W (2010) College physical education in how to cultivate students’ sports ability. 
Liaoning Inst Publ Adm 6(05):25–27

3. Fuchun S, Yijun S (2009) Students’ psychological barriers and school physical education. Coal 
Manage Inst 73(02):12–14

4. Lin J (2009) On the college physical education cultivates students’ creative ability, vol 13(02). 
Heilongjiang Province Law, 78–80 

5. Xiaoli Z (2009) Implementation of university physical education teaching harmony education, 
vol 131(01). Beijing Traffic Management Institute, pp 54–57

6. Xuelin Z (2011) Psychological factors of female students to participate in sports analysis, vol 
21(02). Liaoning Police and Justice Management Institute, pp 34–36

7. Jiayong Z (2006) Moral education in physical education. Polit Sci Law 24(04):44–46
8. Yingjun Z (2009) Multimedia technology in college physical education, vol 4(01) Trade union 

forum Shandong Province union Management Institute, pp 12–14
9. Junrong Z (2004) Analysis of university students in management by objectives-a case study 

of Chongqing university of posts and telecommunications, vol 63(02) Chongqing Institute of 
Socialism pp 52–55



721

Abstract With its visualization and intuition in the teaching mode, rich teach-
ing resources and good interactive interface, multimedia is of great importance in  
promoting and assisting teaching. It will be of great significance both in theory 
and in practice to introduce it into English writing classes. This essay will analyze 
and discuss this related issue.

Keywords  Multimedia  •  English writing  •  Network platform  •  Vividness

95.1  Introduction

Teaching English writing is an important link in English teaching. It is also a 
comprehensive challenge for the English teaching elements of grammar, vocab-
ulary memorizing, sentences forming, and the ability for English reading [1, 2]. 
Due to the reason above, teaching of English writing is one of the difficulties of 
English teaching in the long run. Many of the students do not know how to grasp 
the essentials, writing English compositions that are made up of simply by words 
without any significance [3, 4]. These compositions do not rise to the degree of 
standards, which can be traced back to two aspects. On the one hand, English writ-
ing belongs to the comprehensive project, which is of great difficulty. On the other 
hand, it has great connection with our teaching methods.

Nowadays, teaching of English writing still stays in the stage of writing a com-
position basing on a topic. In this stage, students are hard to overcome the psycho-
logical fear of difficulties and form the vicious circle of the more writing and more 
afraid, while more afraid and worse. In that case, pursuing innovation of teach-
ing in English writing, motivating the interest of students in learning as well as 
enhancing the effects on teaching in writing have become the focus of teaching in 
English writing. And in this regard, multimedia can throw us a lot of inspiration.
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Multimedia is also called CAI teaching system which was put into teaching in 
1980s. It has played a good role in teaching in the past 20 years. With its visu-
alization and intuition in the teaching mode, rich teaching resources and good 
interactive interface, multimedia is of great importance in promoting and assist-
ing teaching. Introducing it into the teaching of English writing is very meaning-
ful both in practice and in theory. In relation to the use of multimedia in teaching 
English Writing, we can analyze from the following aspects.

95.2  Establish and Improve the System of Multimedia 
Teaching

Establishing and improving the system of multimedia teaching is the base of accom-
plishing the target of adopting multimedia in teaching English writing. Its core is to 
make resources, tasks and the arrangement of staffs needed in teaching writing with 
multimedia in details. Generally speaking, the method of filling the module can be 
adopted to fill different parts and make them in details, which leaves significant 
influence on the guides and standard in the follow-up work. And the refinement of 
functions also helps to discover the blind areas of management, which at the same 
time makes it possible to be properly adjusted according to the outer conditions.  
It has strong and normative guidance. Usually, the current system of teaching English 
writing with multimedia should take the following elements into consideration.

95.2.1  Teaching Purposes

The plan proposed of purposes on teaching English writing with multimedia 
should include both general teaching objectives and stage teaching objectives.

95.2.2  Equipment Management

It refers to the management of multimedia teaching equipment such as network 
maintenance, information collection equipment maintenance and processing, and 
transmission equipment maintenance.

95.2.3  Hardware Equipment

It requires the consideration of the requirements on hardware equipment during 
the whole teaching process. The focus should be on the computers, networks, 
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practical software related to information technology, and so on. We should also 
consider whether there are any deficiencies or gaps in related funding and hard-
ware building in schools and determine timely solutions.

95.2.4  External Environment

We should plan and manage the external environment of teaching such as class-
room discipline and the approach of room management to make sure that there is a 
scientific and good external environment for teaching.

95.2.5  Teaching Staff

In order to achieve related teaching objectives, excellent teaching staff is very 
essential. And the teaching staff mainly consists of two levels of factors. The first 
one is that whether the teaching staff can satisfy the needs of teaching in writ-
ing. If the needs can be satisfied, teaching plans should be adjusted or resources of 
teaching staff should be further fulfilled. The second factor mainly includes the re-
education of the teaching thinking and skills and job training for the teaching staff 
to make sure that their teaching levels can meet the current requirements.

95.2.6  Teaching Test

There are two aspects on testing the teaching effects. On the one hand, the focus 
is to decide which method to test the teaching effects through examination or the 
development of small issues. On the other hand, the evaluation of the test effects 
and the feedback from students are both main contents in teaching test.

95.3  Stimulate Students’ Interest in Writing  
with Multimedia

Interest is the best teacher. To achieve the improvement in teaching English writ-
ing, we should firstly stimulate students’ interest and passion in learning writing. 
Allowing for this aspect, CAI multimedia teaching system has good introduc-
tory influence. First, as for the contents of writing, we can make full use of the 
multimedia to make them vivid and visualized with the aid of screens, pictures, 
and so on which can provide students with an intuitive impression on the topic 
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they are going to dig into. For example, when teaching the text of Disney, teach-
ers can play some introduction of the theme park in English, advertisements or 
some classic fairy tales such as the sleeping beauty to give students a general 
idea. By taking advantage of the functions of capture and tips in multimedia 
and abstracting some key words from the material, teachers can lead students to 
express their own idea toward Disney according to the vivid multimedia and key-
words abstracted. The writing mentioned here should be open, allowing students 
to refer to various kinds of material. After everyone finishes their work, teachers 
can arrange for the part of voting the best work in class. When the result comes 
out, teachers should guide students to think the reasons why they think the work 
is the best. Is there any usage of words, sentences, and phrases worth learning? 
After conclusion is done, we can go back to the text to see how these aspects are 
expressed. In this way, we come across the process of comparison. On the one 
hand, we can stimulate students’ interest in learning. On the other hand, students 
can have great impression on the key words, vocabulary, related grammars, and 
writing skills.

95.4  Enrich the Writing Level with Multimedia

In the past, English writing was based on the topics that had been given in 
advance. However, this kind of thinking and teaching mode has been out of the 
date. It can not be accustomed to the current education in teaching English writ-
ing. Under this circumstance, the system of multimedia teaching can help to enrich 
our level of teaching writing. First, we can display a variety of scenes such as 
campus, supermarkets, companies, and amusement parks. Many kinds of writing 
topics can be proposed in these scenes. For example, we can make up a traveling 
scene with the system of multimedia and play some related traveling English vid-
eos and advertisements, guiding students to play roles of visitors, travel agents, 
guides, and so on. On the other hand, students can write about related contents, 
advertisement designs, tourism projects, and commentary according to the role 
assigned. Provided with examples and all kinds of material, students can enrich 
their writing levels to a great extent. They can overcome the traditional limitation 
of boring mode. What is more, their writing topics and formats are also enriched, 
which can be seen in Fig. 95.1.

Guided with this kind of thinking, we can take advantage of the scenes cre-
ated by the system of multimedia and assign roles to students to play. This ena-
bles students to think over the contents they should express and make the contents 
into writing. And online translation is also a very good source. Students trans-
late Chinese into English, while multimedia reverts their translation into Chinese 
again. By comparing the two versions, students can find out the differences and 
pay more attention to the expression details in writing. This kind of training can 
start from simple sentences to a paragraph of words.
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95.5  Enrich Writing Channels with Multimedia

In traditional teaching modes, the improvement of writing was supposed to write 
unceasingly. However, according to the viewpoint of modern English teaching, 
English listening, speaking, reading, and writing are closely related. These four 
elements have close influences on each other and promote each other. With the aid 
of multimedia, we can effectively integrate the four elements and enrich their writ-
ing channels.

For example, we can make full use of teaching method of role playing and 
transposition. We can assign students to make a five-minute speech before every 
English class begins. As for the contents, they can be chosen by the students them-
selves. Sometimes, students can be encouraged to tell a story in English or share 
some divergent thinking of the texts learnt previously. By adopting the multime-
dia, we can record the whole process of the speech. After that, we can encour-
age students to write a composition according to their own records. When the 
composition is finished, we should lead students to discover their weaknesses 
and shortcomings of the composition. Amended step by step, the composition is 
becoming more and more plentiful and polished. After the composition has been 
amended completely, we can ask students to come in front of the class telling 
the same contents. At this time, the system of multimedia can play back the stu-
dent’s previous speech. Then we should ask the rest of the students to compare 
the two speeches and find out the differences. In this way, students can have better 
memory and understanding of the influences that grammars, sentences frames, and 
paragraph convergence have on a composition with the help of the functions of re- 
comparison and real-time capture.

Fig. 95.1  Diagram of 
enriching levels of english 
writing
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Let us make another example. In the writing classes, teachers will explain a lot 
of sentence patterns, example sentences as well as model essays. If they are having 
classes with multimedia, there will be more material such as pictures, flash, and 
videos. The traditional blackboard is difficult to have such a huge carrying capac-
ity. As a result, students often forget to take notes when listening to the explana-
tion. Even if some of them could take some notes, the notes are often not coherent. 
However, PPT is often adopted in the teaching mode with multimedia. With its 
help, teachers can be relieved from the traditionally heavy writing on the black-
board and devote more passion to the explanation and assistance for the students. 
That this kind of courseware can be copied easily makes it convenient for students 
to download or copy through the school information platform after class. This 
enables students to listen to the teachers wholeheartedly in classes. What is more 
significant, they can review the courseware after class to have deeper impression. 
This kind of teaching effect is prominent.

95.6  Enhance the Construction of the Network Platform

Another advantage of teaching with multimedia lies in its interaction with net-
work education. It can set up the network education conveniently. The establish-
ment and improvement of the network platform can greatly reduce the limitation 
of time and space. On the one hand, students can study related knowledge through 
the self-learning network platform anytime they want besides the basics in class 
learning and discussion. They can also find out the FAQ’s self-diagnosis, which 
greatly improve the time dimension of learning. On the other hand, teachers can 
also upload and publish some writing exercises, sources as well as model essays 
regularly through the network platform for students to download and refer to. 
They can also release the teaching arrangements in the near future or some writ-
ing tasks for students to choose freely, which makes it possible for students to 
arrange their time more reasonably. What is more, students can take advantage 
of the formats of online communication, message leaving and e-mails to break 
the limitation of time and space. They can interact with their team members and 
teachers effectively. The construction of the network platform makes the con-
nection between students and teachers closer and closer. At the same time, the 
network operation is beneficial for the data analysis with the system of multime-
dia. Therefore, resource library can be built based on that, making it possible for 
teachers to analyze the related problems, so that more targeted follow-up teaching 
can be achieved.

It has been the main trend that teaching English writing with multimedia. Its 
promotion and in-depth usage lead the revolution of teaching. Multimedia can 
stimulate students’ interest in study, making their learning attitude from passive-
ness to activeness. It also turns the stage learning into lifetime learning to a great 
extent. With the development of the multimedia technology, the ability of teaching 
English writing can step onto a higher development platform without doubt.
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Abstract The development of machinery automation enables AutoCAD 
graphics software to practice more universally. Depending on its exclusive 
advantages, this software has played a very good role in drawing mechanical 
graphics. Compared to previous traditional manual drawing, CAD drawing 
owns many advantages, operating speed, dimensional accuracy, graphic scale, 
and so on in drawing can all be controlled strictly according to the machinery 
industry standard. After a period of using, technical staff found that AutoCAD 
graphics software has much room for development, and many places are needed 
for improvement.

Keywords  AutoCAD software  •  Drawing  •  Speed  •  Technological upgrading

96.1  Introduction

AutoCAD is automatic aided design computer software which is mainly used 
in two-dimensional drawing, detailed mapping, document designing, basic 
three-dimensional design, and so on. As CAD has a wide range of design per-
formances, it is more universally used in machinery manufacturing industry. 
Although it is automatic drawing, the use of CAD software still relies on opera-
tors. Having a research into related methods of speeding up CAD drawing is 
very crucial to effective drawing.
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96.2  Deficiencies in Manual Drawing

Being restricted to socioeconomic and scientific technologies previously, most 
of machinery drawing in our national industries depended on “manual draw-
ing”. Although in specific period, manual drawing played an effective role in 
 machinery industry’s designing. While with the fast development of market 
economy, machinery manufacturing industries began to realize the problems of 
 “manual drawing”.

96.2.1  Increases the Difficulty

“Manual drawing” previously needed an in-depth anatomy of the whole part struc-
ture, and then it analyzed the location of graphics from various angles, only after 
the different understanding of parts, can people began to draw [1]. As to some sim-
ple mechanical components, drawing operators can sketch according to the parts’ 
external contour, while facing difficult components, the difficulties of drawing 
became much more.

96.2.2  Being Easy to Make Error

According to actual experiences of machinery manufacturing drawing, product 
drawing in machinery industries’ manufacturing involves various contents, such as 
parts structure, circle “R” size, contour design and so on, these paper contents are 
needed to be verify, record and calculate one by one by drawing operators. Long-
term status of this kind of complex work, makes operators inevitably make errors 
and lead to unqualified producing and processing.

96.2.3  Having Low Speed

Mechanical drawing is the main basis for industries’ daily production, and also the 
producing basis of sustainable production in machinery industry. Although man-
ual drawing can deal with some drawing issues, once it faces imported machin-
ery, manual drawing is hardly competent for drawing task of machinery industry. 
Therefore, graphics of industries cannot keep up with the steps, which cause a lot 
of obstacles of post-production arrangement.
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96.2.4  Having Substandard Product

It is undeniable that manual drawing owns its individual advantages, such as: fast 
mapping, simple drawing, drawing anywhere, and so on. While manual drawing is 
operated by people and cannot totally meet mechanical standard. Size is the key in 
mechanical drawing, if size is not ensured, graphics will not meet production stand-
ard, manual drawing is still difficult to meet standard in dimensional accuracy.

96.3  The Advantaged of AutoCAD Drawing

At present, wide use of computer technologies provides favorable conditions for 
modernized producing in machinery industry and promotes the improvement of 
enterprises’ economic benefits. Mechanical drawing has also experienced higher 
level of transformation, “CAD drawing” gradually replaces manual drawing and is 
widely used in mechanical industry. Since the introduction of AutoCAD drawing 
technologies, its advantages in using become more evident.

96.3.1  Integration

Replacing the manual drawing, CAD drawing realizes the integrated control of 
part size and greatly reduces the difficulty of drawing staff [2]. From part data, 
artifact design, size (see picture one), to graphics draft, determine drawing, print 
drawing and so on, these procedures can all be finished in computer software. 
Therefore, we say that the practice of AutoCAD software can help mechanical 
drawing realize the integration (Fig. 96.1).

Fig. 96.1  Roughness of the 
part
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96.3.2  Put into Disk

After the drawing staff finishing the drawing tasks by computers, the original 
drawing draft cannot be stored by disks; information of all the other papers related 
to mechanical production can be stored in computer disks. If papers are needed 
to be checked by mechanical engineers and business leaders, we can print the 
 graphics stored in disks on standard papers; therefore, we can get intuitive under-
standing of production design.

96.3.3  Automation

Automation of mechanical manufacturing must brings the automation of mechani-
cal drawing, AutoCAD software drawing is the typical signs of automation. 
Modifying, adjusting, imitating, and other operation and drawing staff’ operation 
of the paper can be integrated with software to realize automation. Computers 
can not only finish the drawing according to original designs and display two- 
dimensional design, but also analyze graphics from three-dimensional angle.

96.3.4  Science and Technologies

There is no doubt that scientific technology is the first productivity, the nature 
of enterprises’ “CAD drawing” promotion is the practice of computers. With the 
adjustment of management model for our national small and middle-sized enter-
prises, demand of technologies used in economic development is also needed to 
improve continuously [3]. We can realize economic scientific and technological 
development by dealing with mechanical and processing issues with computer 
technologies.

96.4  Upgrading Technologies of AutoCAD Software 
Drawing

Considering the universal use of AutoCAD software drawing, drawing staff should 
improve drawing technologies continuously, they should speed up drawing as fast 
as possible on the condition that paper’s quality is ensured, so can we promote 
the development of mechanical drawing technologies. Facing the technologi-
cal road of industrial technology, we should improve the present drawing so as to 
ensure the processed mechanical products’ good quality, high standard, and lofty 
precision.



73396 Efficient Speeding Up Scheme of AutoCAD Drawing

96.4.1  Preparation

“If a workman wants to finish his job wonderfully, he must improve his tools 
firstly.” This sentence can best be fit for AutoCAD software drawing, whatever 
CAD drawing or manual drawing; we must do the preparation well. After the 
drawing staff getting manual drafts or actual part, they must analyze the paper and 
part carefully. Then they choose the appropriate layer, line, dimension style, target 
capture, unit format and graphic boundaries, and so on.

96.4.2  Establish Gallery

The so-called “gallery” means the common designs such as round, square, trian-
gle, and so on; drawing staff can conserve these designs in a folder, people can 
take them directly if they are required, then only some size changes are needed. 
Some small common parts can be collected in gallery, such as screw, bump lot and 
so on, not every symbol is needed to modify, only the corresponding designs are 
needed to modify.

96.4.3  Keyboard Shortcuts

“Shortcuts” are the fastest method in computer drawing, skilled cartographers can 
finish drawing on the keyboard. Quick order of AutoCAD software can modify 
according to individual hobbies. The speed of quick drawing is 40 % higher than 
common method. As usual, frequently used shortcut keys are only about 15, as 
long as people remember operation skillfully, quick drawing is not very difficult.

96.4.4  Make Normative Base Map

Base maps are very important to mechanical paper and geological graphics, if 
drawing staff can ensure the normative paper, they can avoid the adjustment in the 
future, and this is also a method to improve drawing speed [4]. For example, we 
must ensure base map accurate and meet the industry’s standard when we copy 
graphics by scanners; digital graphics board entry must implement effective con-
trol of the border and reduce drawing time greatly.

96.4.5  Round Handle

“Round” is very common in CAD drawing; the time needed in round handle will 
influence the whole drawing time. In order to speed up drawing, it is necessary to 
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improve treatment of irregular round. Irregular smooth curve can be scattered into 
multiple lines, the control points of curves are the peak of the multiple lines. Then 
people connect, cut or extend the multiple lines, smooth chooses FIT or SPLINE [5].

96.4.6  Optimization

Since computer serves as a main platform for AutoCAD software drawing, we 
should ensure the high performance of the computer’s internal configuration, thus 
we can get results as fast as possible in dealing with the data. Optimization of the 
operation systems can enlarge storage space, make CAD software having a larger 
operating space, and reduce the frequency of changing data with hard disk when 
AutoCAD works, therefore AutoCAD drawing becomes faster.

96.5  Conclusion

The development of scientific technologies promotes the update of drawing tech-
nologies, which have a great role in promoting enterprises of modern industrial 
production, geological exploration, engineering and construction, and so on. As 
common drawing software, AutoCAD software improves largely compared with 
manual drawing. In order to improve drawing efficiency, we should master draw-
ing techniques skillfully and make drawing more smoothly.
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Abstract Bump map is the algorithm by disturbed surface normal direction to 
generate a bump or rough objects. This paper studies how to use HLSL to achieve 
bump map rendering, full use of GPU computing power and programmability to 
improve rendering efficiency. The five steps of the principle and implementation 
are described, and a summary of this realization.

Keywords  Bump map  •  Texture mapping  •  HLSL

97.1  Introduction

In the generation of real time and realistic graphics, the simulation of object sur-
face texture details is called texture mapping technology [1]. The general texture 
mapping technology deals with the texture of color, whereas the surface attrib-
ute of an object in the real world not solely includes color but also possesses a 
sense of roughness, such as the bumpy textural details presented on the surfaces 
of orange, tree trunk, rock and mountain, and so on. To present such a sense of 
roughness, bump map technology is then needed to be applied [2, 3]. Bump map 
is a calculation method which is used to generate bumpy or rough object by per-
turbing the surface normal of object. At present, the rendering speed of GPU is far 
faster than CPU along with the development of the programmable GPU technique, 
providing much more room for the improvement of rendering efficiency of three-
dimensional scene. HLSL is a sort of high level shading language developed by 
Microsoft, which is implemented on the GPU of graphics card. This paper studies 
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how to apply HLSL to implement the graphing of bump map and how to make full 
use of GPU computing ability and programmability, fulfilling the bumpy texture 
effect and improving the mapping performance.

97.2  Process of Implementing Bump Map

Main steps:

1. Load the normal map of the surface of object.
2. Generate tangent-plane space of matrices through vertex normal, tangent line, 

and binormal.
3. Incorporate the vertex, Light vector, and normal vector into space of tangent 

plane.
4. Obtain the perturbing normal vector by sampling the normal mapping.
5. Calculate diffuse reflection and specular reflection, and ultimately completing 

the illumination calculation.

From the above steps, object with the sense of bumpy texture details is accom-
plished. In this paper, the perturbation to object surface normal is completed 
through the imported normal map.

97.3  Implementation of HLSL-Based Bump Map

97.3.1  Obtaining and Loading of Normal Map

To implement the sense of bumps and dents is to fundamentally alter the normal 
vector of the surface of object, and then implement its roughness sense by using 
illumination model. Normal map is a sort of graphic file which exists in the format 
of *.tga or *.bmp, in which the value saved for each vertex is different from gen-
eral color texture graphics. Also, this normal map saves the normal vector of 
the curved surface vertex which has been perturbed. 3D modeling tools such as 
3DMAX or Maya can be applied to model and make normal map or generated 
through height map. Through C++, the following codes can load bumps and dents 
textures (i.e. normal map), and then can be imported into the pixel shader (PS) of 
HLSL, and finally it is submitted to CPU to be processed.

//create bumps and dents texture
V_RETURN (D3DXCreateTextureFromFile (pd3dDevice, L”*.tga”, &g_p Bump 

Map));
//Import the two textures into PS
g_p Effect → Set Texture (“Bump Map”, g_p Bump Map);
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97.3.2  Constructing the Space of Tangent Plane

During the calculation of illumination, it is required to incorporate the object’s 
vertex coordinate, vertex normal vector, vertex light vector into one coordinate; 
but three vectors are defined in their own local coordinate system, which are 
required to be transferred to the world coordinate system. However, the calcula-
tion needed for transferring every vertex coordinate of object and its correspond-
ing normal vector into the world coordinate system is tremendous and will cost 
too excessive system resources, which are almost infeasible under the condition 
of demanding high-standard real-time operation. The simplified method adopted 
here is to transfer the three vectors to the coordinate system of the space of tangent 
plane which is the space where the imported normal map is, namely the texture 
space (Fig. 97.1). Therefore, it is required to calculate the basis matrix of the coor-
dinate system of the space of tangent plane, and then the transformation of the 
light vector can go on.

Three mutual-vertical vectors are required to construct the basis matrix of 
a coordinate system of the space of tangent plane, which here are marked as 
“normal vector” (n), “tangent vector” (t) and “binormal vector” (b). Postulate 
there is a vertex “p” on the surface of object; the normal vector of “p” can be the 
tangent vectors “t” of both “n” and “p”; and then cross “n” and “t”, from which 
the obtained vector is perpendicular to “n” and “t”, which can be regarded as the 
binormal vector “b” of “p” (i.e. b = b = n × t). Based upon such three vectors, 
a basis matrix can be gained for conversion. The codes of vertex shader (VS) of 
HLSL are showed as follows (Fig. 97.1) : 

//Construct a Matrix of World to Tangent Space (texture Space), which is used to 
incorporate Light vector into the coordinate system

//only the coordinate system is incorporated can the illumination calculation go on
Float3 × 3 worlds To Tangent Space;
World to Tangent Space [0] = mul (Tangent, mat World);
//cross tangent vector and normal vector to gain the binormal vector which is per-

pendicular to tangent vector and normal vector

World to Tangent Space [1] = mul (cross (Tangent, Normal), mat World);

Fig. 97.1  Vertex transferring 
from object coordinate 
system to tangent space 
coordinate system
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World to Tangent Space [2] = mul (Normal, mat World);

97.3.3  Incorporate Vertex, Light Vector and the Normal 
Vector of Texture Space into Space of Tangent Plane

Subsequently, the vertex light vector and the normal vector of texture space are 
transferred to the coordinate system of the space of tangent plane. What needs to 
be noted here is that the line-of-sight direction of point “p” should be used as nor-
mal vector of texture space after it has been transferred. The relevant VS codes are 
listed below:

//Transfer the vertex to the world space coordinate system
Float3 Pos World = normalize (mul (Pos, mat World));
//the light vector of the vertex in the world space coordinate system
Float3 Light = vec Light Dir—Pos World;
//calculate the vertex light vector in the texture space (space of tangent plane)
Out. Light. xyz = mul(world To Tangent Space, Light);
//The line-of-sight vector of the vertex in world space coordinate system
Float3 Viewer = vec Eye—Pos World;
//calculate the vertex line-of-sight vector in the texture space (space of tangent 

plane), and this vector is understood as the normal vector of the normal texture 
space.

Out. View = mul (world To Tangent Space, Viewer);

97.3.4  Obtaining the Normal Vector by Sampling  
the Normal Maps

In this step, samples are taken from the normal maps, or it can be said that the 
normal maps determined the orientation of object’s surface. Normal vector is 
a 3D vector which is made up of three detached vectors X, Y, and Z. In com-
puter, however, the normal vector stored by normal map is actually stored in the 
format of no-symbol texture, namely R, G, and B three formats whose values 
all are between [0 and l]. This indicates that the three detached vectors X, Y, 
and Z of the normal vector in normal map are respectively saved in R, G, and 
B color channel, whereas the value extent of normal vector of vertex in prac-
tice is between [–1 and 1]. The relevant HLSL codes in pixel shader (PS) are as 
follows:

(97.1)L





Tx Bx Nx

Ty By Ny

Tz Bz Nz
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//Bump and dent texture (normal map) sampling obtains the normal vector 
which is used to substitute the vertex normal to implement the calculation of 
illumination.

Float3 bump Normal = 2.0 * (tex2D (Bump Map Sampler, Tex) −0.5).

97.3.5  Calculation of Illumination

Calculation of illumination is the process to calculate the illumination and deter-
mine the color of pixel. In bump texture mapping, Phong illumination model is 
adopted, which is based upon pixel. In other words, the illumination will be cal-
culated in PS. Phong shader processing method applies the normal vector in the 
triangle’s vertex to calculate the normal vector of every point in the interior of 
triangle through interpolation, and then re-calculate the color of pixel according 
to the normal vector of all pixels. Phong illumination model is consisted of three 
parts: Ambient light, diffuse reflection light, and specular highlight. Ambient light 
will be given a specific value in application. The difficulties here lie in the latter 
two items.

The processing of diffuse reflection illumination model complies with the 
Lambert theorem which concludes that the reflected light for object surfaces 
with ideal diffuse reflection (totally unsmooth and without luster) is defined by 
the cosine value of the included angle formed by the object surface normal “N” 
and the light vector “L” (which points from the surface point of object to the light 
source) (See Fig. 97.2).

The implementation codes in the PS of HLSL are as follows:

(97.2)Idiffuse = Sdiffuse × cos α

(97.3)Idiffuse = Sdiffuse × (L · N)

Fig. 97.2  Diffuse reflection 
light strength calculation
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//light vector “L” in standardized texture space
Float3 Light Dir  = normalize(Light);
//the cosine value of the included angle and the contribution of diffuse reflection 

illumination can be obtained in accordance to the dot product made by multiply-
ing the normal line “N” of texture space and the light vector “L”

Float4 diff = saturate (dot (bump Normal, Light Dir));

The next step is the implementation of the calculation of specular reflection. 
Take the surface of metalwork or glasswork (e.g. a glass) for example. The lumi-
nance of the glass surface changes while the observer moves his/her position. Such 
a phenomenon often happens in the highlight reflection of the surface of a smooth 
object, which is called as Specular Reflection. “R” represents vector of reflection 
light which can be acquired by multiplying the light vector “L” and normal vector 
“N” (See Fig. 97.3).

The implementation codes in the PS of HLSL are as follows:

//calculate the strength of reflection light, corresponding to R = 2(N.L) N-L, N.L 
is diff

Float3 Reflect = normalize (2 * diff * bump Normal—Light Dir).

Next, the strength of specular reflection light which is viewed from the angle 
of observer is calculated through the strength of reflection light (See Fig. 97.4). 
The point “p” in the equation represents the strength of specular reflection light of 
object surface. The closer “V” and “R” are, the brighter the reflection ray is.

Fig. 97.3  Calculation of the 
vector of reflection light

Fig. 97.4  Calculation of 
strength of specular reflection 
light
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The calculative equation of specular reflection is shown below:

The implementation codes in the PS of HLSL are as follows:

//calculate the strength of specular reflection in accordance to the equation, here p 
is 15

Float4 spec = min (pow (saturate(dot(Reflect, View Dir)), 15), color.a);

After the calculation of illumination, the luminance value of point “p” is 
obtained to implement the bump and dent sense of the point “p”, but in the real-
world object surface not only owns the bump and dent sense and also has the cor-
responding color attribute to show object details. Therefore, the luminance value 
of point “p” should be modulated with the color value obtained by general color 
texture mapping or be added together or multiply them. The value obtained in the 
end will be exported. The summing equation of ambient light, diffuse reflection 
and specular reflection is the following:

The implementation codes in the PS of HLSL are as follows:

//calculate itself’s obscured shadow item
Float shadow = saturate (40 * diff);
//obtain the final color of each pixel by blending texture color with illumination 

color
Out_ps.Color = 0.2 * color + (shadow * (color * diff + spec)).

97.4  Conclusion

In this paper, the bump map alters the original normal vector of the object surface 
through the imported normal map, and then the bumpy and dent sense of object 
surface is presented through the calculation of illumination, and the specular high 
detached vectors are added as well. The object mapped by bump map has a strong 
bumpy sense. The normal value stored by normal map substitutes the normal vec-
tor of each vertex of object surface without using a series of transformation of 
height maps, hence saving the calculative time. Compared with other bump map 
algorithms, the implementation methods in this paper are not only the detached 
vector of diffuse reflection and also include the detached vector of specular high-
lights, by which the rendering effect is more vivid. This effect observed under 
the condition of fixed viewpoint has done a fairly good job. Moreover, the map-
ping speed of HLSL has been improved further by implementing it through GPU 
programming.

However, this method has its own limitations. It works under the precondition 
that the rendering effect will not vary in accordance to the change of observing 

(97.4)Ispecular = Sspecular × (cos α)p
= Sspecular × (V · R)p

(97.5)I = Iambient + Idiffuse + Ispecular
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direction, namely regardless of your observation from whichever viewpoint you 
can see the same surface at all the time as long as the object is mapped by this 
technique. This phenomenon differs from the effect showed on the surface of real-
world object, thus this will result in distortion of the image. Otherwise, the sense 
of reality will be weakened when you closely observing the object surface due to 
the fact that this technique does not practically alter the geometry shape of the 
object.
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Abstract Colour displays a vital role in the exhibition environment especially 
in Exhibition space. Illumination, show of the exhibits’ colour and details, and 
atmosphere creation can’t work without colour. But both natural colour and artifi-
cial colour do harm to the exhibits, which will reduce the strength of the paint and 
material, even because the paint fading and paper curl. The damage can’t be recov-
ered, and the exhibits will not exist anymore if the colour design is ignored. So the 
relationship between the exhibits protection and the art visual will become one of 
the core issues of exhibition space design research.

Keywords  Color art  •  Exhibition space  •  Creativity

98.1  Introduction

Color is the first element during exhibition space visual design, good color design 
will not only attract consumers, but also show the exhibition space designing art, 
express the designer’s feeling, enhance the impression of exhibition space’s brand 
in customers. One investigation of American popular color research centre shows 
that, there is a “seven seconds rule” when people choose exhibition spaces: facing 
kinds of exhibition spaces, people need only 7 s the make show if they are interest 
in them. And during the 7 s, color will influence 67 %, which has become a key 
element in people’s judgment. From this, it can be seen the importance of exhibi-
tion spaces’ color design. The focus concerning of exhibition space design is how 
to improve the exhibition space creativity from color creative design. More and 
more scholars and enterprises have done sufficient color research and creativity 
designing. This article discusses color research of modern exhibition space and the 
trends of creativity design development based on the current situation of exhibition 
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spaces’ color designing research. Exhibition space’s color creative design relates 
to operating method, sales strategy, market efficiency, technical implement and 
whole exhibition space’s system. The design process owns the characteristic of 
scientific, phasing, systemize, classifies, which needs to make a strict program 
to aid the exhibition space’s creative design. The process can be divided to color 
research, concept born and brand image establishing, management, etc. [1]. Color 
research includes gathering related information, market positioning and require-
ment research and working technology, etc. concern the relation of the exhibition 
space’s using crowd, using method, using environment and the using places to 
make reliable research foundation of exhibition space’s concept born and image 
establishment [1]. Color design management is to make people investigation 
according to exhibition space’s image, collect the result and make modification to 
the color program and manage systematically the final program to insure the exhi-
bition space and the exhibition space’s image. Color coordination is a important 
element of showing exhibition space’s art. Color research and exhibition space’s 
color creative design is closely related, which is an indispensable segment.

98.2  Significance and Contents of Exhibition Space Color 
Research

98.2.1  Significance of Exhibition Space Color Research

“The most valuable, the most operative research often occurs before creative 
work.”(Scott Young), designing research has become the technology support and 
guide during the whole exhibition space’s designing process to realize the com-
mercializing of exhibition space’s development [2]. The essence of designing 
research is to succeed in exhibition space’s designing, exhibition space’s color 
research choose a kind of color plan which could properly show the relative infor-
mation and brand new specifics from the research of color attributes, culture, psy-
chology and color technology and popularity research, etc. Consider from art, the 
significance of color research is to improve the exhibition space’s artistic quality, 
enhance the visual appreciation value; consider from business, design research 
is the origin of enterprise competition advantages, sufficient color research is the 
insurance of launching color sales and improving exhibition space’s value.

98.2.2  Contents of Exhibition Space Color Research

98.2.2.1  Exhibition Space Color’s Attributes

Exhibition space’s color design relates closely to exhibition space’s attributes  
[6, 7]. For example, china postal service has its “postal green” as postal brand 
color, their working garments and vehicle take this color too. So, exhibition 
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space’s color attributes research can not only make basic research on the “color 
three attribute”: hues, bright, purity, the more important thing is to make clear the 
exhibition space’s exhibition space color and the normalized limit, to jump out of 
the limit will face certain risk. In the research and analyze of current exhibition 
space’s tradition or popular color, then conclude from the result, to make the color 
design trend for the exhibition space’s color creativity. “Color three Attribute” is 
the foundation of all kinds of color design; use the three attributes reasonably to 
create kinds of exhibition spaces design. Exhibition space’s tradition color, exhibi-
tion spaces exhibition space color limit will be stable in a certain period, but will 
gradually change with the time, technology and fashion [8]. Just like the

“Imperial yellow” used only in imperial family has now popular in even alley.

98.2.2.2  Exhibition Space Color’s Culture and Psychology

Different ways of living during different culture decide the different color effects 
[3]. Exhibition space’s color culture research should make detailed investigation 
on place, culture, tradition and fashion, and then supply the exhibition space’s 
color design by exhibition space’s function and market requirement. Culture 
difference should be the basic element in the effects of exhibition space’s color 
design [4]. When designer designs, exhibition space’s.

Color culture research has become more important in order to make the exhi-
bition space’s color harmony with the consumers’ culture background. E.g.: blue 
shows sensitive in England, and intoxication in German [4]. To exhibition space 
its own, color feel is the first place, this is a process which is from feeling to 
 rationality. Color’s influence in psychology gradually occurs in people’s society 
active. People living in different culture background react different on color. For 
the different experience, education, society status, sex, age, quality, hobby, peo-
ple feels, senses, thinks differently. For example Chinese feels red great difference 
from western people. What’s more, color research should consider not only the 
inherent color of exhibition space, but also should meet the environment color and 
the color source color which could influence the exhibition space’s color.

98.2.2.3  Exhibition Space Color’s Technology and Popularity

As the example raise before, yellow was once the imperial color in ancient China, 
it is not for beautiful, but for the difficulty of producing technology. The nature 
resource material has now replaced by chemical exhibition spaces. Sufficient and 
low-priced color producing technology has made the exhibition space’s color 
richer. Relative research of exhibition space’s color technology mainly focus on 
the safety, reliability, and matching between color function and exhibition space’s 
attributes and function, color technology and the exhibition space material and 
surface handling.

Consider exhibition space’s color technology can avoid meaningless cost, 
increase profit, and improve market sales and occupation rate by the power of 
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fashion color. This is a great tool for enterprise to avoid meaningless producing 
and investment, reduce society resource waste. Fashion color has great influence 
on economy prosperity and enterprise producing management. Hand exhibition 
space fashion color could forecast exhibition space producing and sales status. 
Research on the exhibition space’s fashion color is judge the future exhibition 
space fashion trend and color plan according to scientific regularity to mostly  
satisfy consumer’s requirement trends.

98.3  Exhibition Space Color Creative Design

Color creative designing process concerns not only the artistic and seasonality, but 
also the functional. Color research has become one of the creative design develops 
foundation. Designer conform the restriction relation between exhibition space’s 
attributes, functional form and color design according to the research on founda-
tion of color research, realize the exhibition space creativity through color collo-
cation which make exhibition space owns visual beautiful and fresh. To counter 
the color research’s main contents, color creativity now mainly develops in artistic 
aesthetics, engineer, management; it covers cognition, psychology, artistic, engi-
neering, computer science, material science, management, etc.

Color art design starts from aesthetics, designer’s experience or color trend will 
be integrated into the exhibition space by the way of art processing, color will be 
chosen by specific design requirement and elements as material, function, environ-
ment, characteristic, technology, cost, etc. and these colors will be used by kinds 
of methods as contrast and reconcile, balanced and stability, ratio of partition and 
rhythm to high color the aesthetic of exhibition space’s art, establish exhibition 
space image with its brand. Color plan is high coloring the art processing—art  
creativity based on the foundation of choosing color reasonable in which matching 
colors and exhibition space’s color style establishing is the main respect of han-
dling color art creativity [5]. The second is the consistency of color and content.

Exhibition space color design has to be consistent with the exhibition space to 
make sense. Establishing color image is the important element of exhibition space 
style establishing. Always, “color’s three elements” is still a powerful weapon to 
realize greatly influencing people’s emotional feeling. Among the three elements, 
hue is the most important one, even for the same exhibition space, when the hue 
changes, the exhibition space will show completely different style. Bright and purity 
express more directly to establishing exhibition space’s style establishing. For exam-
ple, using high purity, especially the three RGB, will high color children exhibition 
space’s designing features, and purple, no matter heavy or thin, will express female 
exhibition spaces style. What’s more, lots of experience show that increasing con-
trast will enhance vitality and decreasing it will show steadily. “Contrast” can be 
seen as an art processing method to exhibition space color and style design, it can be 
comprehensive used of bright contrast, purity contrast, hue contrast, area contrast, to 
form the union of exhibition space’s color style and image.



74798 Color Art Research and Creativity in Exhibition Space 

98.4  The Problems in Color Environment Design  
of Domestic Exhibition Space

The name of “Exhibition space” is originated from Japan. It should be called Art 
museum more accurately [2], because Exhibition space is one kind of museum 
in western countries. Exhibition space and Museum follow the same design 
standards. Museum illumination design standard. In order to establish this stand-
ard, The establishment group, from Architectural Physics Institute of the China 
Construction Science Research Institute, who has spent 4 years investigating the 
color environment of hundreds of representative Museum in Beijing, Shanghai, 
Hangzhou, Wuhan and other places, and summarized existing main problem in 
domestic museum color environment design [3]: In terms of illumination levels, 
the showroom that place natural coloring predominantly has too high luminance 
fluctuations. The showroom that natural coloring incorporates with artificial illumi-
nation has high luminance value. The showroom that artificial illumination is used 
alone has maximum luminance value of 200–300 lx, minimum value reaches 40 lx.

In terms of illumination facilities, the color source is mainly the fluorescent 
lamp and incandescent lamp, the fluorescent lamp accounts for a large propor-
tion. Lamps used in the museum are general utility lamp sold in market. The color 
source mask in most showcases is not good, one or two reflections are quite seri-
ous. In terms of exhibits protection the vast majority of showroom take no against 
ultraviolet measure, the conditions for the storehouse are relatively poor. While 
construction funds were relatively scarce, it is difficult to radically improve the 
illumination conditions. Besides problems concluded by establishment groups.

“Recently, the exhibits display in domestic museum formed a kind of obvious 
trend: All exhibits used full-closed, artificial illumination techniques” [5]. As con-
cluded from the above problems, the color environment level in museum is back-
ward as a whole, such as single illumination technique, uncontrolled luminance, 
single illumination facilities, without any effective measures in exhibits protection, 
ignorance of visitors’ visual feeling.

98.5  The Exhibits Protection Methods of Natural Coloring

The reasonable use of natural color can not only display the appearance of  exhibits 
with energy saving, but also satisfy visitors’ physiological and psychological 
need of closing to nature. But natural color is composed of various wavelengths, 
harsh ultraviolet among sun color will make photosensitivity exhibits fade, dete-
riorate even ruin. So more ideal natural color source is soft, even, bright diffuse 
color through special radiation-proof sky color or side-window towards the north. 
Ultraviolet can be controlled by the special glass, the blind, the curtain and the 
window hole of radiation-proof sky color or side-window towards the north. 
For example, the lead glass or normal glass coating may filter ultraviolet in sun 
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color, photosensitivity exhibits are protected by radiation-proof glass cube, and 
different exhibits can be protected by different retractable curtain. The ancient 
Roman civilization showroom of National Museum of China is an excellent  
natural coloring design case. Huge side-window is used to introduce natural color 
for Non-photosensitivity exhibits area, which can express the ancient Roman 
art. Photosensitivity exhibits areas afford three kinds of curtain group according 
to exhibits characteristic and illumination level, as following: white curtain and 
opaque curtain is used in colored mural painting area, which is most sensitive, 
white curtain and ultraviolet-isolation curtain is used in general exhibition area, 
which is more sensitive, ultraviolet-isolation curtain is used separately in sculpture 
area, which is normal sensitive.
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Abstract Because of recent movement toward contemporary digital learning, this 
research provides learners with tourist English resources for practice. The mate-
rial is conducted by video on demand (VOD) or through the Internet. Specialty of 
digital material is that it integrates the world’s top 10 most popular tourist spots 
and conversations for travel with the basic skills of English learning. Included are 
vocabulary usage, pronunciation practice, speaking opportunities, translation prac-
tice, listening practice and tests, and short answer writing exercises. These skills 
are used frequently in the tourism and business field. Through the additional links, 
the learner has access to rich resources for greater knowledge. This promotes self-
motivation and interest. This material can be used through CD-ROM, webcam, or 
e-learning platforms to augment further interest. In addition to courses and teach-
ers as guides, a modern learning environment is reached. This research is aimed 
at increasing a multimedia digital learning material for practical learning. This 
design can be expanded to other professional fields in the future. Through the way 
of digital learning, it can develop the learner’s professional skills and achieve the 
goal of using what the learner have learned.

Keywords  Tourism english  •  Multimedia technology  •  Education

99.1  Introduction

According to the estimates of the world travel and tourism council (WTTC), 
 tourism will reach 8.6 trillion dollars and people seeking tourism related jobs 
would increase to 25 million in the next 10 years [1, 2]. Tourism will play an 
important role in the worldwide economy. As Taiwan enters into the prestigious 
world trade organization (WTO), increased opportunities of contact with foreign 
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visitors in business or pleasure will have to be met [3, 4]. Hence, upgrading the 
public cognition regarding tourism English for the increased understanding of the 
world is significant for the tourism industry’s development.

Through the rapid development of the Internet and multimedia technology, 
e- learning has become the most important learning system. To achieve higher learning 
effectiveness, the Taiwan Government is promoting “Challenge 2008” as a national 
project that includes a program, “Dual Stars,” to stimulate the industry of digital con-
tents, which will be the main objective of developing knowledge and economic pro-
gress and get involved in entertainment, life, education, culture, and publication.

99.2  Development Approach

Designing e-learning materials is a multi-disciplinary task that emphasizes coor-
dination and integration of different fields of study. Take this digital material, for 
example. It incorporates tourism English, digital technology, multimedia functions, 
and other related technology to integrate all aspects of resources into practical 
teaching system for learner convenience. This material focuses on intermediate-
level students and people from all walks of life.

For the section of “Introduction to Famous Tourist Spots”, the 10 famous  
tourist spots are represented and are made into teaching materials for learners, 
including Niagara Falls, The Great Wall, the Mausoleum of the First Quin Emperor 
and Terra-Cotta warriors, the Pyramids of Giza, Taj Mahal, Angkor Wat, Moais in 
Easter Island, the Leaning Tower, the Great Canyon, and the Great Barrier Reef.

For the section of “Conversations for Travel”, the most encountered conversa-
tions when traveling are used for learners to practice on. Topics include: dinner 
situations, hotel accommodations and bookings, public transportation, booking of 
airplane and train tickets, airport check-ins, department store, and customs. The 
eight short conversations pertaining to the topics are shown in videos to allow the 
learner to view the conversations on the screen. Learners can imitate the conversa-
tions or listen to the actors’ pronunciation.

In order to facilitate learning in a user-friendly environment, the e-learning 
material discussed here is designed based on the following learner’s needs [5, 6].

1. Design a basic and consistent e-learning material to suit learners’ needs.
2. Create a user-friendly environment based on learner’s qualities and experi-

ences in hopes of helping learners are familiar with the learning material.

99.3  Results and Discussions

The material includes two sections: Introduction to Famous Tourist Spots and 
Conversations for Travel. Both selections are prominently shown on the interface 
when learners access the website. By clicking on the selection. The following topics 
are explained:
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After clicking the Introduction to Famous Tourist Spots on the main page of 
the website, a new interface, shown in Fig. 99.1, will show up. The selection of 
the tourist spots is on the left hand side of the screen so learners can click on the 
spot they are interested in. In the middle of the page is the text introduction to the 
tourist spot. On the right hand side, there are selections related to English learning 
including vocabulary, pronunciation, speaking, listening, and test questions. The 
function of the selections is discussed below:

1. Vocabulary: The important vocabulary words in the text are highlighted. The 
translation, definition, and sentence usage of the word are provided when the 
cursor is above the word and a frame pops up as shown in Fig. 99.2.

2. Pronunciation: The color of the text is black, and when clicked on the pro-
nunciation choice, the color will change as the sentence is being spoken like 
karaoke style. This guides the learner’s pronunciation improvement, reading 
focus, and listening skills. It also increases learning interest.

3. Speaking Practice: After clicking on the Speaking Practice selection, the 
word color will change. The recorded voice becomes mute, allowing learn-
ers to practice their pronunciation and reading. The material functions as 
an  interface on the screen. The learner can record his or her voice through a 
recording program. As the color on the text moves, the learner can record his 
or her voice into the system and listen by playing it back.

Fig. 99.1  The main page of 
the selection of introduction 
to famous tourist spots

Fig. 99.2  The selection of 
translation and hyperlink
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After selecting the conversations for travel part of the section (as shown in 
Fig. 99.3), the link takes learners to an interface as shown in Fig. 99.4. In order 
to achieve consistency and convenience, the frame for the conversations for travel 
is the same as the frame for the famous tourist spots. The left side of the win-
dow contains the themes (conversation situations). In the middle are the texts. In 
the right side are English Learning selections including vocabulary, pronunciation 
practice, speaking, translation, listening practice and conversation videos. Most 
of functions of the selections in this section are the same as those in the section 
of introduction to famous tourist spots. A few minor changes are present in this  
section. The explanation for the sections is provided in the following:

1. Pronunciation: Along with color change as the sentence is being read in kara-
oke style, there are different highlights for different actors (two speakers in 
dialog) to guide the learner’s pronunciation, reading, and listening skills. This 
is shown in Fig. 99.5.

Fig. 99.3  The selection of 
listening test

Fig. 99.4  The main page of 
the selection of conversation 
for travel

Fig. 99.5  The selection of 
pronunciation
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2. Conversation Videos: Conversation videos are made according to the theme to 
raise learning effectiveness through visual stimulation. This creates an interac-
tive learning environment. 

The materials are designed for tourism English; however, for other profes-
sionals in similar fields, this can also be useful. Tourism English is one aspect in 
the various materials that could be used with this system. This digital system is 
designed using Flash software to achieve an interactive and convenient learning 
platform. Various materials can be inputted into the system so modification and 
updates are not difficult for programmers. To achieve a good and contemporary 
learning atmosphere, up-to-date information and pictures are used. Due to copy-
rights, pictures unable to be used can be accessed by users by simply clicking on 
the Links option. The Links function as a supplemental resource for learners to 
increase further interest and knowledge.

99.4  Conclusion

The materials itself play a key role to interact with the learner. Evaluating the 
learner’s needs incorporates suitable teaching methods with strategy in digital 
material production. The English learning effectiveness can thus be achieved. In 
order to raise the learner’s motivation and interest in learning consistently, the fol-
lowing elements should be considered:

1. In order to decrease the pressure of learning, increase cognitive ability, 
develop better learning attitude and characteristics, and nurture frequent and 
practical usage of multimedia materials.

2. Utilizing technology to create an interactive and diverse learning environment 
will be the trend of the new generation. Multimedia usage and design should 
not distract user’s attention or lose his or her interest.

3. Topic of materials should be based on daily life. It should not only help to 
incorporate learner’s prior experience but also acquire new knowledge 
through experience and usage.
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Abstract To resolve the problem of uniform access of distributed and heterogene-
ous networks database resource in modern enterprise, the Web service technology 
was used to construct distributed and heterogeneous database integrated service 
system. The communication principle and the characteristics of Web service tech-
nology, and the advantages of its application to distributed and heterogeneous 
were analyzed. A distributed and heterogeneous database system integrated struc-
ture and a dynamic database increased or decreased model based on Web service 
technology were established, and a distributed and heterogeneous database service 
system was designed.

Keywords  Web service  •  Distributing  •  Database

100.1  Introduction

Today, every corporation and inside the enterprise have their own information 
 system, the format of the data in these system is not compatible each other. With 
the development of the traffic, the distribution of the work space of the depart-
ments of the enterprise expand continually, sometimes, it has been spans the 
national boundaries. To integrate the information systems in the distributed work 
space of the departments of the enterprise is extremely urgent, and to integrate 
the heterogeneous distributed databases is the key technology of the information 
integration, the aim of the information integration is to exchange the information 
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without transforming each other, and problems in the integration are the database 
distributing and the heterogeneous information format.

The research activity in the information integration domain has resulted in 
survey papers being published in the last decade. A method of Agent-based 
information shared and individual service policy is proposed in [1, 2], [3, 4] 
proposed a way of information integration and shared based on extensible 
markup language (XML), Xiao and Wang [5–9] etc., introduced multi-source 
marine environmental information and enterprise information integration. Most 
of these methods have the same implement mechanism based on a stand docu-
ment, it has the same problem which cannot use the information straightway 
each other because of its data format, and it needs a program to transform the 
data format before use. In order to settle this problem, we propose a method 
of distributed and heterogeneous database integration based on Web service in 
this paper.

100.2  Heterogeneous Database System Integrate

100.2.1  Web Service Technology Advantage

To settle the problem of distribute heterogeneous database system integration 
using the Web service technology has many advantages, this method is not only 
independent of data type in heterogeneous database system when exchanging 
each other, but also the data can be computed in distributed system environ-
ment using this technology which boosting the computing speed of the sys-
tem. Xiao [10] introduces an application using this technology in file system, 
and Xu [11] proposed an application using this technology in cooperating with 
assistant design.

Hence, integrating the heterogeneous computing system using the technology 
of Web service has the great advantage [12].

100.2.2  The Principle of Database Integration

Using Web service to integrate the heterogeneous database system is the basic 
principle of database integration; in the other words, a Web service can be used 
to access the database of a department. There are two methods to access the 
database; they are shown in Fig. 100.1, in Fig. 100.1a, the local data accessing 
separated from remote data accessing, in order to advance the access speed, the 
local data do not need Web service, for the Web service need register which need 
other resource. In Fig. 100.1b, the local and remote data accessing are all need 
Web service.
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100.2.3  Integration Structure

The integration structure of distribute heterogeneous database is shown in 
Fig. 100.2. All the remote database are accessed by Web service interface, the data 
accessing interface of the Web service are distributed to network after registering, 
and then the clients in the network can accessing the database from network as the 
same from the local database.

100.2.4  The Principle of the Web Service Communication

As an application program, Web service permits a computer using the functions in 
an other computer by an universal data format and protocol, such as  XML can be 

Fig. 100.1  The principle of database integration. a Local accessing separate from remote access. 
b Integrate accessing

Fig. 100.2  Integration structure of distribute heterogeneous database
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used to describe the request and the answer of the data in the distribute computing. 
Web service is made of three components include a set of standard communication 
protocol, interface specification Web services description language (WSDL), and 
Web service manager. The structure and principle of the Web service communica-
tion is shown in Fig. 100.3.

Universal description, discovery and integration (UDDI) is used to create 
and distribute Web service in the network [5]. The simple object access protocol 
(SOAP) message mechanism is,

To create and distribute Web service in the network is used by UDDI which 
implements by SOAP message mechanism [5], and SOAP is an standard 
XML/HTTP protocol. Hence, the key technology and the advantage of this 
method is that Web service depends on universal standard protocol.

100.3  Database Integration Implement

Accessing data can be implement by using the object oriented (OO) technology, 
it including querying, inserting, updating and deleting, and so on. Following is an 
example of data accessing of SQL service database that is implemented by C#, the 
function of this example is getting the data from the datable Books of the database 
MyBookShop according to giving condition BookId.

[WebMethod(Description = “Getting data from table Books according condition 
BookId”)]

public DataSet SelectDB (int BookId)
{
string connStr  = “server = localhost; database = MyBookShop; uid  = sa; 

pwd  = sa”;

Fig. 100.3  Web service 
communication principle
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string sqls  = “select Id, Title, Author from dbo.Books where Id < ” + BookId;
SqlConnection conn  = new SqlConnection (connStr);
SqlDataAdapter ad = new SqlDataAdapter();
ad.SelectCommand  = new SqlCommand (sqls, conn);
DataSet ds  = new DataSet ();
ad.Fill(ds);
conn.Close();
return ds;
}

Following is the request example of SOAP 1.2 of the above example.

POST/WebService/Service.asmx HTTP/1.1
Host: localhost
Content-Type: text/xml; charset  = utf-8
Content-Length: length
SOAPAction: “http://tempuri.org/SelectDB”
<?xml version = “1.0” encoding = “utf-8”?>
<soap:Envelope xmlns:xsi = “http://www.w3.org/2001/XMLSchema-instance” 

xmlns:xsd  = “http://www.w3.org/2001/XMLSchema” xmlns:soap = “http://
schemas.xmlsoap.org/soap/envelope/”>

<soap:Body>
<SelectDB xmlns = “http://tempuri.org/”>
<BookId > int </BookId>
</SelectDB>
</soap:Body>
</soap:Envelope>

Following is the answer example of SOAP 1.2 of the above example.

HTTP/1.1 200 OK
Content-Type: text/xml; charset  = utf-8
Content-Length: length
<?xml version = “1.0” encoding = “utf-8”?>
<soap:Envelope xmlns:xsi = “http://www.w3.org/2001/XMLSchema-instance” 

xmlns:xsd  = “http://www.w3.org/2001/XMLSchema” xmlns:soap = “http://
schemas.xmlsoap.org/soap/envelope/”>

<soap:Body>
<SelectDBResponse xmlns = “http://tempuri.org/”>
<SelectDBResult>
<xsd:schema > schema </xsd:schema > xml  </SelectDBResult>
</SelectDBResponse>
</soap:Body>
</soap:Envelope > .

http://tempuri.org/SelectDB
http://www.w3.org/2001/XMLSchema-instance
http://schemas.xmlsoap.org/soap/envelope/
http://schemas.xmlsoap.org/soap/envelope/
http://tempuri.org/
http://www.w3.org/2001/XMLSchema-instance
http://schemas.xmlsoap.org/soap/envelope/
http://schemas.xmlsoap.org/soap/envelope/
http://tempuri.org/
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100.4  Conclusions

Integrating database system helps to settle the integrating problem of heterogene-
ous information system in a enterprise, it promotes the emperies to unifies pro-
gramming in the departments of the enterprise and to unionize assort with each 
other in the departments of the enterprise, from this way, the cost of the enterprise 
can be reduced effectively. A new method based on Web service is proposed to 
resolve the problem of uniform access of distributed and heterogeneous networks 
database resource in modern enterprise in this paper, the communication principle 
and the characteristics of Web service technology, and the advantages of its appli-
cation to distributed and heterogeneous were analyzed. A distributed and hetero-
geneous database system integrated structure and a dynamic database increased or 
decreased model based on Web service technology were established, and a distrib-
uted and heterogeneous database service system was designed.
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Abstract To build product quality risk information collecting system in China, 
the definition and classification of product quality risk information is firstly given. 
In addition, the architecture of risk information collecting system is built, the data 
flow diagram is drawn, the metadata of the risky case are listed and the system is 
implemented. At last, several supporting measures are established.

Keywords  Risk  •  Collecting system  •  Product quality

101.1  Introduction

During these years, there are lots of accidents caused by products threatening the 
human being or environment. Not only the government, but also the manufacturers 
are paying more attention to the products quality. The product quality risk infor-
mation, which located at lots of places, will bring benefits to human’s health and 
the society’s safety if being deeply mined. However, rare institutes have built the 
comprehensive system or made study on the risk information. Several authors have 
done much work in the field of food [1], hospital [2], or specific product [3].

There exists several countries have built small-scale risk information collect-
ing systems such as American CPSC [4] and European Rapex [5]. They play very 
important role in reporting the poor quality products. But the information they col-
lect only cover little channels and have hardly been deeply mined for more use.

This paper aims to build product quality risk information collecting system in 
China to collect more risk information, so that more accidents can be avoided and 
more feedback information can be given to the manufacturers.
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The rest of the paper is organized as follows: the definition and classification is 
introduced in Sect. 101.2. Section 101.3 builds the risk information collecting sys-
tem. Related supporting measures are established in Sect. 101.4.

101.2  The Definition and Classification of Product Quality 
Risk Information

101.2.1  The Definition

All kinds of information on product’s quality, including those like threatening life 
and asset, poorly influencing import and export trade, related industry and other 
social aspects, bringing worse effect on safety, health, environment and fraud, are 
all called product quality risk information. They all need to be analyzed, judged, 
and disposed in time.

101.2.2  The Classification

According to the information source, risk information can be classified into seven 
categories, they are:

1. Complaints information, which includes the information from 12,365 plat-
forms, emergency call hotline, online messages, letters, and other related 
aspects of risk information.

2. Law enforcement and regulatory information, which includes the informa-
tion of production license, registration and filing, mandatory certification, 
defective product recalling, law enforcement investigation, supervision and 
inspection, market access, port inspection and quarantining, and revision of 
standards.

3. Active monitoring information, which includes the information regularly 
obtained by relevant business divisions, local councils, and other risk monitor-
ing institutes.

4. Laboratory testing information, which includes the information tested by the 
relevant inspection bodies and laboratories in the routine inspection.

5. Media and network information, which includes the information on radio, tel-
evision, newspapers, Internet, advertising, and other promotional media.

6. Other countries reporting information, which includes the information being 
reported when international organizations, foreign government departments, 
and other research institutions notifying Chinese products.

7. National institutions and organizations reporting information, which includes 
the information published by relevant government, trade associations, inter-
mediary organizations, research institutions, and enterprises.
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101.3  Risk Information Collecting System

101.3.1  The Architecture of Risk Information Collecting System

The architecture of risk information collecting system can be drawn from two 
aspects. One is from the aspect of government region shown in Fig. 101.1, from 
which the risk information can be transmitted from the county to its superior hier-
archical level until the nation. The other is from technical aspect: the data layer 
consists of several databases, which are the base for the whole system; the busi-
ness layer mainly process and make full use of the basic data; the service layer is 
oriented to the users. The three layers are supported by the information safety sys-
tem and information standard system, which is shown by Fig. 101.2.

101.3.2  The Data Flow Diagram

From the detailed business flow, the data flow diagram is drawn as Fig 101.3.

101.3.3  The Metadata of the Risky Case

According to all aspects of the risky case, the metadata should consist of the infor-
mation on case itself, product, victim, causes, and harm. The detailed metadata are 
listed in Table 101.1.

Fig. 101.1  The architecture 
from government region
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101.4  The Establishment of Risk Information Collecting 
Supporting Measures

Some supporting measures must be established to support the implement of the 
risk information collecting system. They are:

1. To strengthen the leadership and make clear the responsibility. All the quality 
safety related departments and units should attach great importance to product 
quality and enhance information security risk evaluation.

Table 101.1  The detailed metadata of the risky case

Item name Description

REGISTER_ID Register coding
NF_TITLE Title of the case
CASE_KEY Keywords of the case
CASE_SOURCE The source of the case
NF_COUNTRY The reported country
HARM_PLACE The part where the case brings to the people
HC_HUMAN The harm to people
HC_DEGREE The degree of the harm
HARM_EVENT The activity when the case happen
OCC_TIME The happen time
OCC_PLACE The happen place
CUS_NAME The name of the consumer
CUS_GENDER Sex of the consumer
CUS_AGE Age of the consumer
CUS_ID ID card no.
PRD_NAME The name of the product
PRD_ID5 The classification of the product
PRD_BRAND The brand of the product
PRD_MODEL The style of the product
PRD_ORGIN The origin of the product
PRD_OBJECT The users
PRD_DATE Producing time
PRD_IMPORTER The importer/wholesaler
PRD_SALES The sales situation
PRD_AMOUNT The amount of the product
PRD_PHOTO The photo of the product
HC_ENVIRONMENT The harm to environment
FAC_PHYDESC The physical factors
FAC_CHMDESC The chemical factors
FAC_BIODESC The biological factors
FAC_VIOLAWS The violated of laws or regulations
FAC_COMPARATIVE The violated items
FAC_MEASURES The measures taken
USED_PERIOD Service life of the product
RESULTS_DESC The result of the case
NOTES Other information
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2. To put the institutions and personnel into operation. The quality inspec-
tion departments at all levels should designate a special body or person 
responsible for the job of collecting, reporting, judging, and disposal of risk 
information.

3. To refine the programs of the work. Every responsible body should refine the 
program, so that the scheme can be implemented.

4. To stand out the work emphases. We can concentrate on the food safety 
and form an effective food quality and safety risk information management 
system.

5. To strengthen the organization and coordination. Product quality and safety 
risk management involves a wide range of information. Comprehensive, qual-
ity inspection departments at all levels should clarify their respective respon-
sibilities to strengthen the organization and coordination of information on 
product quality and safety risk management.
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Abstract This project applies Data Mining technology to the prediction of 
 electric power system load forecast. It proposes a mining program of electric 
power load forecasting data based on the similarity of time series research, effec-
tively overcoming the negative effects on the prediction results caused by the 
limited and incomplete data. It also illustrates a list of examples to prove that the 
conducted method is effective and efficient.

Keywords  Load forecasting  •  Data mining  •  Time series

102.1  Introduction

With the development of computer, network, and communication of information 
technology and data storage technology, especially the appearance of data ware-
house, an increasing number of data is stored. For these massive data, not only 
do the traditional data analysis methods and data retrieval mechanism consume a 
lot of time, but also they completely depend on the advance of the data on the 
relationship between assumptions and estimates of data, which have been una-
ble to satisfy people’s eager on implicit knowledge in these data. Data mining 
 technology emerges as the times’ require, provide powerful means putting auto-
matically and intelligently massive data into useful information and knowledge.

Collecting large number of historical data is the key to power load forecast, 
establishing a scientific and effective forecast model, adopting effective algo-
rithm, based on historical data, conducting a large number of study and analy-
sis, continuously correcting the model and the algorithm, in order to reflect the 
real load variation. According to the load forecasting theory, using the method 
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of Data Mining based on historical data of electric power load data, power load 
forecast is one of the power prediction methods. The result of Data Mining is 
based on a large amount of historical data being analyzed, it can be objectively 
given by the data implied useful information and knowledge law, have higher 
credibility.

This article based on the Students Science and Technology Innovation of Qing 
gong College, Hebe United University “The research of load forecasting of power 
system”.

In power system, various data sources are mainly come as follows: real-time 
data, file data, and simulation data. At the same time, each data source also con-
tains many different kinds of data; all these data constitute an extremely large 
information storage system. Therefore, data are deeply analyzed, from which 
getting more valuable information, for the power system prediction problem has 
important significance [1].

102.2  Data Mining Theory and Research Status

Data Mining refers to the data extracted from the implicit in which people prior 
to the unknown, but potentially useful information and knowledge, and expresses 
them as understandable patterns of senior process. Data Mining is also called 
knowledge discovery in database, data analysis, data fusion, and decision support. 
The starting point of Data Mining is to reduce the experts getting hidden knowl-
edge from large amounts of Data Mining; it makes the data storage technology 
into a more advanced stage. It not only makes the use of database storage func-
tions, the historical data query and traverse, to answer the question “what”, but 
also can be able to find out potential links among historical data, digging out 
many hidden important information, which can well support people ‘s decision, 
to answer the question “why”. Data Mining can discover that knowledge can be 
divided into the following several kinds of knowledge models:

a. Classify model: based on the known classes of individuals were summarized, 
extracted to represent common features of groups, classification model.

b. Regression model: analyze historical data of object attribute to predict future 
trends.

c. Time series model: can use the existing data to predict the future. Compared 
with the regression model, time series model emphasizes the consideration of 
time characteristic, especially considering the time period of the level, such 
as days, weeks, months and so on, sometimes also consider calendar effects, 
such as holidays.

d. Clustering model: it is a group which is divided into a number of categories, 
so that the same individual as similar as possible and in homogeneity indi-
vidual differences as large as possible. And it is different from classification 
model; the clustering model belongs to unsupervised learning process.
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e. Association model: reflecting the knowledge of dependence or association 
between things, known as association rules. Association rules are the general 
form: if A happens, B has c % can happen, C called the confidence of the 
association rules.

f. Sequence model: it is similar to associated model, but the difference is that 
the objects of sequence model are distributed in the time, and the discovered 
rules also relate to order.

All the above knowledge can be found in different conceptual levels, and with 
the concept of tree improvement, from microscopic to macroscopic, to meet the 
different need of users and levels of decision making.

The subjects of Data Mining are data accumulated from a professional field, 
and it is a man–machine interaction, repeated process, and the results of mining 
to be used for the professional. Therefore, the whole process of Data Mining is 
inseparable from the application domain knowledge. It belongs to the application 
demand of interdisciplinary development product [2], (Fig. 102.1).

Data mining in load forecasting of power system is mainly used as following 
several points:

102.2.1  Outlier Data Analysis

Before load forecasting requires pretreatment of the acquisition data refers to 
 recognize and correct bad and adverse data, including the natural complement 
and impact data stripping. Cluster analysis divides the similarity data into a 
 category, used in data pretreatment and outlier Data Mining, effective searching 
for  abnormal data, accurately position them, and get the load pattern of each time.

102.2.2  Load Pattern Analysis

Power load has complexity, randomness, time varying, dispersion, diversity, dis-
continuity and other characteristics, to determine the exact load model category 

Fig. 102.1  Architecture of 
spatial data mining
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is a difficult problem to solve. But the general trend of load, its cycle has a certain 
similarity, the similarity of Data Mining to find different conditions of load state, 
found out different operation conditions, the load similarity of weather conditions, 
and establish different load operation mode.

102.2.3  Load Forecasting Data Mining

Load forecasting Data Mining process includes load forecasting mining definition, 
data collection and pretreatment, execution of load forecasting mining, mining 
result interpretation, and evaluation [3].

102.3  Based on Time Series Similarity Research in Data 
Mining

Time series refers to the chronological observation value set, such as electric 
power load. Time series similarity search (also known as the similarity query) is to 
find out the similar sequence to the given sequence pattern in the time series data-
base. For example, search the similarity rule of today and yesterday, this month 
and last month is helpful to predict future load [4].

102.3.1  Data Collection and Pretreatment

The first collection is historical data related with all load forecasting, including 
weather data, historical load data, holiday type data, transforming the data format, 
removing the noise in the data, and cleaning incomplete and inconsistent data, 
after the full exploration of load forecasting related with history data, selecting 
strong prediction capacity variable establishing load forecasting mining model [5].

After knowing the characteristics of dataset preliminary, we should choose a 
suitable algorithm to establish load forecasting mining model. Therefore, the part 
integrates a variety of algorithms, including neural network algorithm, multi-
ple regression method, the regression tree and support vector machine algorithm. 
Through the comparison of various mining methods for the effect load forecasting, 
discovering limited samples learning supporting vector machine algorithm in the 
test dataset shows better effect, the regression function by the following equation: 

(102.1)f (x) =

ρ
∑

i=1

(

ai − a∗

i

)

K (xi , x) + b
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Where: (x1, y1), . . . , (xρ , yρ) is training set, xi ∈ Rn , ρ is sample number, n 
is input dimension, yi ∈ R, K (xi , x) is Kernel function, b is a constant, ai , a∗

i
 is 

Lagrange multiplier.
In order to strengthen the mining model prediction ability, combining with 

boosting method based on support vector machine model is improved, to get the 
final support vector machine propulsion model: 

where εk is based on method to establish the k load forecasting regression 
model fk(x), (k = 1, · · · , Q).

102.3.2  Feature Extraction

Load time series data are usually incomplete, inconsistent, deficiencies, noise, and 
redundancy of data. Data pretreatment technology can improve the quality of the 
data, which are helpful to improve the precision and performance of the subse-
quent mining process, Data Mining process is the indispensable important step. 
Pretreatment time consuming of usually accounts for the entire Data Mining task 
70–80 % of workload. Load time series data preprocessing contains data integra-
tion, data selection, data cleaning, data conversion, and so on [6].

Piecewise Average Approximation (PAA) acts as the load time series dimension 
reduction method, the time series is divided into K of equal segments, then form-
ing a new series to express approximately the original sequence with each segment 
average value. The average of PAA series dimension is lower than the original 
time series dimension, and making the effective use of multidimensional index, 
simple, intuitive, and efficient.

Divide time-interval rules length n into N sections (N ≪ n), secondly select 
the average of each partition to it forms a new average value sequence. Thus, it 
transforms the time series X on time domain into the average sequence X  (the 
Dimension is N) on domain [7].

Divide the sequence x length n into N sections. For convenient, if n can be 
divisible by N; otherwise, it can meet the conditions by means of zero-padding 
through the time sequence at the end. n/N says each segment contains data points.

Then use the following formula to calculate average column of the its 
(i = 1, 2, . . . , N ) segmented column, which means the its data points of the 
sequence 

(102.2)Model (x) =

Q
∑

k=1

εK fk(x)

(102.3)X [i] =
N

n

n
N

i
∑

j =
n
N

(i−1+1)

X [ j].
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As shown in Fig. 102.2 is the comparison between the PAA features (mean 
value) with the original time series, the time-series length 160, transformed into 
arrange series X  length eight by PPA.

The PAA method of two kinds of extreme circumstances: (1) when N = n, 
average sequence is the original sequence X = X; (2) when N = 1, simplified for 
the entire sequence of half the mean X = mean (X).

102.3.3  Index Structure

By means R+ - tree memory index Minimum Bounding (hyper)-Rectangle 
(MBR), to realize the similarity query. R+- Tree is R- tree’s improved structure; 
R- tree is B- tree in the multi-dimensional objects stored on the expansion, it is a 
balanced tree, and ensures 50 % of the space utilization rate. In order to achieve 
subsequence matching, introduce the sliding window and MBR technology. 
Sliding window technology can be a subsequence matching into isometric whole 
sequence matching, which is one of the effective technologies for realizing subse-
quence matching.

Combine the sliding window with segmented average technology, the 
sequences are obtained by the sliding window, then make each subsequence seg-
mentation do sectional average transformation, from the same original sequences 
correspond to the N—dimensional feature space on the n − ω + 1 points, forming 
a little point chain (the pre and post is near). Through the method of MBR, the first 
point chain is divided into several sub chains. Each sub chain is represented by 
MBR with containing each point, and storage MBR by R+- tree in the end [8].

102.3.4  Similarity Search

Isometric sequence perfectly matched is relatively simple. But in reality, there are 
often the most unequal-length sequences in the query. Usually, the query sequence 
length is less than the sequence length, also known as a subsequence matching. In 

Fig. 102.2  The comparison 
between PAA characters 
reconstructed series and 
primary time series
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order to achieve a subsequence matching, combine the basic PAA dimensionality 
reduction method with sliding window and MBR technology, and take R-tree as a 
memory index, to save the occupied space and improves the query efficiency.

The query sequence Q by feature extraction is mapped by a point to the fea-
ture space, known as query point, the point and similarity threshold ε define the 
query area together. Such as two-dimensional spatial search region which center 
is a query point, with ε as the radius of the circular area? In the R-tree retrieves all 
the query area MBR, known as the candidate MBR [9]. The following is the spe-
cific algorithm:

Algorithm: Search−M B R(Q, ε)
In put: The query sequence Q, Similarity threshold ε
Out put: Similar to Q and promoter sequence
Steps:

1. The Q through the PAA mapping for the query object Q, as a feature on the 
domain of the query point;

2. According to the position of query point and threshold ε, determine the query 
area, checking all the intersection of MBR in the MBR index, as a candidate 
MBR.

3. Each of the candidate MBR, one is the retrieval of the MBR corresponding 
sub chain, the other one is the retrieval of the chains corresponding to multi-
ple sequences, as a candidate subsequence. In the time domain, calculate the 
distance between candidate sequences and Q.

102.4  Error Analysis of Load Forecasting

Load forecasting model is a generalization of statistical data, which reflects the gen-
eral characteristics of the experience data internal structure, not completely consistent 
to the data about the specific structure, so inevitably produces errors. Study on the 
reasons of the errors, establish a proper model of error analysis, calculate and analyze 
of the size of the error, can realize the degree of accuracy of the prediction results, has 
important reference value to make decisions in the use of predictive information [10].

102.4.1  The Causes of Error

The causes of error mainly have following several aspects:

1. Mathematical model used in the prediction mostly includes only research on 
some of the main factors of phenomenon, which is just a simple load condi-
tion reflection, and there is a gap between with the actual load, use it to pre-
dict will inevitably produce errors;
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2. The selection of the methods for predicting the improper; inappropriate pre-
diction method is inevitable to generate a prediction error;

3. The load forecasting is used all the data which may not be completely accu-
rate and reliable;

4. The accident happened and the sudden changes in the event or situation.

Over a variety of causes of errors are blended together to show, therefore, when 
the error is large, the commonly used method is to predict the outcome of severe 
loss of real time, we need to examine these problems one by one, the roots, to be 
improved.

102.4.2  Load Forecasting is commonly used in Calculation, 
Analysis of Prediction Error Indicator, and Method

Set x represents the actual value, x̄ represents predictive value, x − x̄ is known as 
the absolute error, x−x̄

x
 is called relative error.

1. The mean absolute error analysis method: avoid predicting errors of the posi-
tion and negative offset.

2. Analysis of mean square error method: Do not avoid the positive and negative 
error of additive problems.

3. Root mean square error analysis method: strengthen the numerical large errors 
in the target function, thereby improving the index sensitivity.

4. Standard error analysis method.

N: The number of the historical load data;
M: Degrees of freedom, which is the number of variables; namely, the total 

number of the independent variable and dependent variable [11].

(102.4)
MAE =
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102.5  Conclusion

There are many worth of studying and discussing the problem. This paper 
describes Data Mining technology and its application in power system, and applies 
the similarity of Data Mining to analyze load forecasting. This is only prelimi-
nary application of Data Mining technology in load forecasting [12]. In the future, 
multidimensional time series similarity technology and decision tree technology 
in Data Mining will be applied in the user’s load clustering and classification for 
power load forecasting, and combining Data Mining technology with artificial 
neural network to predict, further study relationship of load and time, the climate 
and the users, providing more advanced and accurate prediction method for load 
forecasting.
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Abstract In this paper, we propose a complex learning system for data  analysis 
(DP) that is based on behavior factor. This system combines features of both 
rule-based systems (RBS) and rule-based DP framework. We have identified and 
analyzed the properties that distinguish behavior factor and rules from data for 
better determining the most components of the proposed system. For representing 
domain behavior factor, we investigated a uniform and unified rule representation 
form based on the creation of the environment component that stored information 
especially for the management of rule and its quality. Besides dealing with some 
limitations of currently RBS and BFS cited above, the system through the case 
study allows us to observe many advantages.

Keywords  Data  analysis  •  Behavior  factor  •  Complex  learning  system  •  
Compon ents

103.1  Introduction

Data quality (DQ) has always been an important issue and is even more the case 
today. The research works look at the role of Data analysis (DP) tools in help-
ing improve DQ and clarify the need to take an enterprise wide approach to DQ 
management.

There is a wide variety of DP tools. Their functionality can be classified as  
follows: Declarative DP and Rule-Based approaches for DP (RBDP). Whatever 
tools are chosen, a systematic, the rule-based approach yields better results than an 
unstructured approach [1–3]. Although the rule-based system (RBS) that encodes 
behavior factor as rules and used to process complicated tasks have been firmly 
established for many years, they have not been well formally and adequately 
addressed for the DP tasks. Hence, there is a need to an appropriate RBS for DP.
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In this paper, we assume that a RBS can play yet another role; it can be an 
agent of change to improve the DQ. Our primary objective is to improve the func-
tional capability of a DQ management by embedding it with behavior factor of 
the problem area. When the behavior factor acquisition is performed, the system 
states the behavior factor in the form of rules and uses these embedded rules to 
provide advice. As the currently RBS allows only the manipulation of production 
rules without precise understanding of rules theoretical foundations and without 
considering rule quality, our system provides an uniform rule representation based 
on first-order structure (FOS) theory of logic that allows the representation of all 
the types of rules (derivation, production, integrity, transformation, and reaction) 
and their quality characteristics. Hence, the proposed RBS for DP contains two 
subsystems: the first is related to the rules management and the second is focused 
on the rules quality management. In this system, we have incorporated two semi-
automatic processes for the behavior factor acquisition and transformation.

Another feature of our proposal is that the control and the improvement of rule 
(resp. behavior factor) quality are performed online, incrementally, during the 
design of the system. It permits an early clean of behavior factor and rules from 
anomalies and inconsistencies.

103.2  Background and Some Related Works

As our objective is to enhance the DQ by applying a rule based approach in DP, it 
is necessary then to represent some works related to behavior factor based system, 
RBS and rules-based data analysis.

Behavior factor-based systems and  a BFS is defined as an interactive software 
system that uses stored behavior factor of a specific problem to assist and to pro-
vide support for decision-making activities bound to the specific problem context. 
BFS has been developed and used for a variety of applications [4, 5].

Behavior factor acquisition is the most important element in the development 
of BFS. Behavior factor could be obtained from domain experts, raw data, docu-
ments, personal behavior factor, business models, and/or learning by experience.

The BFS is vague, and that it is generally hard to specify in advance a BFS  
completely because of the incremental nature of the behavior factor elicitation process.

Interviews are considered as the most popular and widely used form of expert 
behavior factor acquisition. One serious drawback of interviews is the fact that 
they are time consuming.

A review of the literature on BFSs highlights the following major many 
advantages:

Practical behavior factor made applicable: Systems can assist experts in 
 decision making even if they have that behavior factor in hand; this improves the 
accuracy and timeliness of the decision made.

Consistency: Results produced by a behavior factor system are consistent 
throughout its operational life span.
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Very often people express behavior factor as natural language or using letters or 
symbolic terms. There exist several methods to extract human behavior factor.

RBS proves to constitute one of the most substantial technologies in the area of 
applied artificial intelligence (AI). They have used in diverse intelligent systems. 
Some interesting recent applications of RBS are the ones that are related to busi-
ness and the Semantic Web. Both current research works and applications go far 
beyond the traditional approach.

In the RBS, behavior factor is represented in the form of (If condition Then 
conclusion < action >) production rules. A rule describes the action that should be 
taken if a rule is violated. The empirical association between conditions and con-
clusions in the rule base (BS) is their main characteristic.

Various rule representation techniques are available. However, the rules for DP 
would require an appropriate rule representation technique that allows the man-
agement of rule and its quality, and the presentation of all type of rule.

103.3  Rule-Based Data Analysis  System

An important advantage of the proposed RBDP system is that its design is based 
on strong rule-based DP meta model. In addition, the method is used as a basis for 
the development and specification of the uniform rule representation.

103.3.1  Rule-Based Data Analysis Meta-model

The generic method in Fig. 103.1 which is drawn with the UML notations illus-
trates the most important information which is worth tracking on RBS for DP. The 

Fig. 103.1  Rule based DP 
method
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information is captured through the life cycle of the rule-based DP systems and 
their supporting data.

The role of the method is to provide the most components of the system and 
their relationships. Hence, it offers a good basis to design the RBDP system with 
the understanding of its functionality and to define a uniform rule representation. 
The method is divided into two parts, one that presents the behavior factor/RBS 
and the other that contains the complex learning system and rule quality manage-
ment system. As depicted in Fig. 103.1, the main types of rules considered in this 
meta  model are: reaction, production, integrity, derivation, and transformation.

The concept of component aims at realizing a unified rule form. As the condi-
tion and conclusion are the common components of each type of rules, the idea 
behind the use of component concept is to represent the uncommon components 
(for example, the component: post-condition is only used for a reaction rule).

103.3.2  Rule Representation

The expressive power of our rule representation constitutes a crucial feature with 
respect to the ability of behavior factor specification. Hence, it is of primary 
importance to properly find a uniform rule form that deals with the limitations 
described above.

Although there are several rule representations built on top of first-order logic, 
the concept of structure that gives a context for determining the value (true, false) 
of a given formulae has not been taken into account. In this work, we provide rules 
with the concept of environment which is an adoption and an adaptation of the 
structure in order to create a uniform rule form.

103.3.3  Overview of the RBDP System Components

Figure 103.2 shows the design of the proposed RBDP system. The system is a set 
of behavior factor sources, process, tasks, structures, and subsystems. It is based 
on the BFS and RBS technologies. The proposed RBDP system consists of 10 
elements.

The main behavior factor sources used by the RBDP system are:
Domain behavior factor: it is the set of behavior factor sources from which 

behavior factor can be obtained. In our work, the legacy system, programs, and 
databases referred also to as domain behavior factor parts.

Behavior factor/Rule bases: the behavior factor base (KB) is temporary area 
where the behavior factor transformations are applied. The BS is the physical area 
where rules are stored in order to be used for DP. Once the behavior factor is trans-
formed into a rule, it will be stored in the RB and deleted from the KB.

The most typically tasks and processes of the system are:
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Installation: as the design of RBDP system is independent of the databases to 
be cleaned; then, it becomes necessary to configure the environment required for 
performing the RBDP.

Behavior Factor Acquisition: This process focuses on extracting behavior factor 
from expert behavior factor, books, documents, and so on by using manual form 
text or questionnaires.

Behavior Factor Transformation: it provides a set of operations necessary to 
transform behavior factor onto rules.

Rule Classification: the goal of this task is to affect each rule to its type 
(Production, Reaction, Derivation, Integrity and Transformation). For each type, 
we have defined the corresponding rule template, with which a given rule will be 
compared.

Mapping: it provides a set of transformations rules that permit the expression of 
each rule of temporary RB with respect to the uniform rule syntax.

Rule extraction: it uses the techniques of extraction of rule automatically from 
computers (Databases, legacy systems, and programs).

103.4  Description of the System

As we have indicated above, the proposed system provides two subsystems for 
the management of rules and their quality. These subsystems which are fully inte-
grated with the RBS for DP use the Environment component as basis for complex 
learning.

Fig. 103.2  Rule based DP 
system
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Complex Learning System: A Complex learning System is a software pack-
age that performs and controls the creation, modification, suppression, and the 
archiving of rules. The rules are stored in relational tables. When the rule is not yet 
applied on data, it can be deleted or archived. The user can be involved to manipu-
late the rule through the RUI.

Let us notice that the quality dimension can be measured by combining multi-
ple metrics and also a metric can be used by multiple dimensions. So in our sys-
tem each metric is implemented as atomic function (code).

Quality Management System As the quality of DP results is determined by 
the quality of rule, our system integrates a module for rule quality management 
which can be performed automatically or by the user through the QUI. The QMS 
follows the continuous life cycle of Total Data Quality Management: Define, 
Measure, Analyze, and Improve rules as essential activities to ensure high qual-
ity of data.

Differently to data where the DQ improvement can change the value of data, 
the QMS can only deactivate or archive rule when it is evaluated poor. Therefore, 
the user defines the quality dimensions and their quality metrics which allow 
measuring the quality of rule through the QUI and after the QMS analyzes the 
quality of rule in order to decide how to improve it. Let us notice that the use of 
Environment is to allow an incremental define of quality dimensions and their 
metrics.

103.5  RBDP Functions

Installation: The installation as we have described above is an important task, 
because it allows to the user to define the information and requirements necessary 
to the RBDP. Among the most typically information, we cited:

Location of databases, users authorized to use the rule-based DP system,
List of sources that are parts of the domain behavior factor, a set of ontologi-

cally based DQ dimensions and metrics used in the literature and also are impor-
tant to rules.

Keywords of the domain behavior factor will be used to regrouping the behav-
ior factor.

Behavior Factor Acquisition: This process follows two steps: Collection and 
Storage. The collection step aims at collecting the information extracted from 
sources of DB using questionnaires in natural language. The memorization of the 
information is made during the storage step according to structured language sen-
tences through the BUI in the KB. Note that the user can store directly this infor-
mation through the BUI.

Rule Extraction: As we have indicated above, the proposed phase allows the 
extraction of rules from programs, legacy systems, and so on by using the data 
mining and programs slicing techniques. In general, these techniques extract 
behavior factor as association rules with confidence and support metrics.
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103.6  Case Study and Some Experimental Results

In this section, we present some experimental results of the validation of our pro-
posal in the health sector. We study the impact of embedded DB in DP for DQ per-
formances. These experiments show that the proposed RMS and QMS subsystems 
deal well with some of the limitations of the existing RBDP works.

The atomic conditions and conclusions of rule in this experimentation are based 
in the use of attributive logic, which uses attributes for denoting some proprieties 
(A) of objects (o) and atomic values of attributes (d).

The results of this case study provide several important observations: Quality 
of rules, Expected rules, Uncertainty Rule, Rule and Quality Dimensions Groups 
Validation, and Autonomous.

Although the design of the architecture allows one to use the notions of paral-
lelism and pipeline, the time consuming is the major challenge of this proposition 
especially during the initial building of the RBDP system.

103.7  Conclusions and Perspectives

This work confirms that conventional software engineering and behavior factor 
engineering are complementary and both essential for developing the increas-
ingly larger systems of today. In this context, this paper describes an approach that 
advocates the use of behavior factor RBSs techniques for DP systems. In particu-
lar, we aim to make domain behavior factor explicit and separate from the system 
where will be used for data analysis. For representing domain behavior factor, we 
investigated a uniform and unified rule representation form based on the creation 
of the environment component that stored information especially for the manage-
ment of rule and its quality. Besides dealing with some limitations of currently 
RBS and BFS cited above, the system through the case study allows us to observe 
many advantages. The major challenge of our proposal is the time consuming. 
Then, it makes its implementation tedious and complex. This is related to the 
problem of automation of behavior factor acquisition that is not yet resolved.

Finally, once this system is designed, we intend to make it independent from 
specific database. Therefore, it would be interesting to perform this system with 
other possible databases. The QMS will also include a feedback loop to enhance 
the rule quality.
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Abstract Concept learning in teaching management looks for identifying concept 
elements like nonlevel relationships from information sources. This paper described a 
procession to mine nonlevel relationships from English network information in teach-
ing management. The process is semi-automatic once it presents to the specialist, a 
list of probable relationships that will be selected manually. The process uses Unified 
Relational Language-URL techniques to mine candidate relationships. It aims at min-
ing pairs of concept in a sentence with the verb that probably link them.

Keywords  Teaching  management  •  Concept  learning  •  Nonlevel  relationships  •  
Unified relational language

104.1  Introduction

A concept is a formal and explicit specification of a conceptualization of a domain 
of interest [1] that defines concepts and relationships between those concepts to 
represent knowledge in that domain. Concepts have a great importance for modern 
knowledge systems since they provide a form for structuring knowledge bases and 
their reusing and sharing.

There are two fundamental aspects in concept learning. The first is the avail-
ability of prior knowledge, which may be in the form of concept to be extended 
or to be transformed into the first version of concept. This version is then auto-
matically extended by learning procedures or manually by the knowledge engi-
neer. The other aspect is the format of data sources from which you want to mine 
knowledge. There are three different types of data sources: unstructured sources 
(documents in relational language like traditional webpages), semi-structured 
sources, and structured sources (database schemas).

Some approaches for concept learning from structured [2] and semi-structured 
sources [3] were proposed and showed good results. However, even considering that 
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these approaches provide support for the development of concepts, most of the avail-
able knowledge, especially on the Web, is in the form of teaching management net-
work information in teaching management using relational language [4].

This paper proposes a process for automating the mining of nonlevel relation-
ships between concepts of concepts from textual sources. These relationships 
correspond to slots in a frame-based concept. For example, in the field of Family 
Law, we expect to mine relationships such as “represents” between the frames 
“school” and “client” and “study” between the frames “teacher” and “action”.

104.2  A Concept Definition

Concepts are formal specifications of concepts in a domain of interest. Their 
classes, relationships, constraints, and axioms define a common vocabulary to 
share knowledge [5]. Following, a concept definition and a simple example in the 
domain of family relationships are presented.

Formally, a concept can be defined as the group (104.1):

where, C = CC ∪ CI is the set of entities of the concept. They are designated by 
one or more terms in relational language. The set CC consists of classes, i.e., con-
cepts that represent entities that describe a set of objects (for example, “mother” ∈
CC), while the set CI is constituted by instances, (for example, “Anne Smith” ∈
CI).

H = {kind_of (c1, c2) | c1 ∈ CC, c2 ∈ CC} is the set of level relationships 
between concepts, which define a concept hierarchy and are denoted by “kind 
of (c1, c2)”, meaning that c1 is a subclass of c2, for instance, “kind of (Mother, 
Person)”.

I = {is_a (c1, c2) | c1 ∈ CI ∧ c2 ∈ CC} ∪ {propK (ci, value) | ci ∈ CI} ∪ {relK 
(c1, c2, …, cn) | ∀i, ci ∈ CI} is the set of relationships between concept ele-
ments and its instances. For example, “is_a (Anne, Mother)”, birth (Anne Smith, 
02/12/1980)” and “mother_of (Anne Smith, Clara Smith)” are relationships 
between classes, relationships, and properties with its instances.

R = {relk (c1, c2, …, cn) | ∀i, ci ∈ CC} is the set of concept relationships that 
are neither “kind_of” nor “is_a”. For example, “mother_of (Mother, Daughter)”. 
P = {propK (ci, datatype) | ci ∈ CC} is the set of properties of concept classes. For 
instance, “date_of_ birth (Mother, mm/dd/yyyy)”.

A = {condition x ⇒ conclusion y (c1, c2, …, cn) | ∀j, cj  ∈ CC} is a set of 
axioms, rules that allow checking the consistency of a concept and infer new 
knowledge through some inference mechanism. The term condition x is given by 
condition = {(cond1 , cond2, …, condn) | ∀z, condz  ∪ H ∪ I ∪ R}. For exam-
ple, “∀Mother, Daughter1, Daughter2, mother_of (Mother, Daughter1), mother_of 
(Mother, Daughter2) ⇒ sister_of (Daughter1, Daughter2)” is a rule that indicates 
that if two daughters have the same mother then, they are sisters.

(104.1)O = (C, H, I, R, P, A)
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104.3  Nonlevel Relationships

Nonlevel relationships can be classified in domain independent and domain 
dependent. The domain independent relationships are of two subtypes: ownership 
and aggregation. Aggregation is the “whole-part” relationship. For example, in the 
sentence “The horse is out of order”. We have a nonlevel relationship of aggrega-
tion between “horse” and “legs”. The linguistic realization of the relationship of 
aggregation occurs in two forms: the possessive form of English (apostrophe) and 
the verb “have” in any conjugation.

However, the converse is not true, i.e., the occurrence of such linguis-
tic accomplishments does not imply a relationship of aggregation as will be 
explained in the next case. Ownership relationships are held as in the example: 
“Parents will wait for the teacher’s decision” in which there is a relationship of 
possession between “teacher” and “decision”. The linguistic realization of this 
kind of relationship occurs in two forms: the possessive form of English (apostro-
phe) and the verb “have” in any conjugation. However, the converse is not true, 
i.e., the occurrence of such linguistic accomplishments does not imply a relation-
ship of possession. Domain dependent relationships are expressed by particular 
terms of an area of interest. For example, the sentence “The school will enhance 
the study in three days” shows the relationship “enhance” between the terms 
“school” and “study” and is characteristic of the legal field. Table 104.1 summa-
rizes the subtypes of nonlevel relationships and their dependence/independence 
of the domain.

104.4  The Proposed Process

The proposed process makes use of URL [1] and data mining techniques [3] to 
mine, from textual sources in English, nonlevel binary relationships between two 
concept classes. The technique retrieves the relationships indicated by verbs in a 
sentence, and suggests the possible best level in the concept hierarchy where the 
relationship should be added. The process is composed of three phases: mining 
of candidate relationships, analysis of the level, and manual selection of relation-
ships. These phases are detailed in the following sections.

104.4.1  Mining of Candidate Relationships

The mining of candidate relationships phase makes use of URL techniques to 
mine from network information in teaching management an initial set of relation-
ships. Initially, the network information in teaching management is split into sen-
tences since relationships are identified only between terms in the same sentence. 



790 S. Huang

Ta
bl

e 
10

4.
1 

 N
on

le
ve

l r
el

at
io

ns
hi

ps
 a

nd
 it

s 
de

pe
nd

en
cy

/in
de

pe
nd

en
ce

 w
ith

 a
 d

om
ai

n

K
in

d
Su

b-
ki

nd
L

in
gu

is
tic

 r
ea

liz
at

io
n

M
in

in
g

E
xa

m
pl

e

D
om

ai
n 

in
de

pe
nd

en
t

A
gg

re
ga

tio
n

Po
ss

es
si

ve
 a

nd
 th

e 
ve

rb
 “

ha
ve

”
R

L
P 

te
ch

ni
qu

es
“A

 h
or

se
 h

as
 f

ou
r 

le
gs

”
O

w
ne

rs
hi

p
Po

ss
es

si
ve

 a
nd

 
th

e 
ve

rb
 “

ha
ve

”
R

L
P 

te
ch

ni
qu

es
“F

at
he

r 
an

d 
m

ot
he

r 
w

ill
  

w
ai

t f
or

 th
e 

te
ac

he
r’

s 
de

ci
si

on
.”

D
om

ai
n 

de
pe

nd
en

t
-

D
om

ai
n 

ve
rb

s
St

at
is

tic
al

 m
et

ho
ds

“T
he

 s
ch

oo
l w

ill
 e

nh
an

ce
 th

e 
 

st
ud

y 
in

 th
re

e 
da

ys
.”



791104 Concepts Mining of Non-level Relationships from Teaching Management

Then, a search is done in the sentences to find those that have at least two terms 
that can represent concepts from the class hierarchy of the concept. For that, the 
class concepts of the concept hierarchy are expanded with their synonyms and 
possibly with their hyponyms and heteronyms in a generalization/specialization 
level defined by the user. For example, beyond the term “knowledge” we can con-
sider one level higher in the hierarchy of drink concepts and then include “student 
study” in the search. These two parameters are intended to increase the recall of 
the search. Next, a lexical analysis is performed only on the sentences retrieved in 
the previous step.

The goal is to find the verb forms as indicative of nonlevel relationships.
The last step consists on the generation of group composed of two concepts and 

a verb relating them from the sentences considered in the previous activity. Two 
situations are possible. First, there can be sentences having terms that represent 
concepts that are at a maximum distance of D terms (being D a nonnegative inte-
ger) and have a verbal form among them. For this situation, a group in the form 
<concept 1, verb form, concept 2> is generated. Second, there can be sentences 
that have the contract form “’”, as in “teacher’ decision”. In this case, a group is 
generated with the format <concept 1, has, concept 2>. It is also generated an alert 
to the user that he/she needs to take a decision about the label of this relation-
ship, since it may not be an aggregation, and so “has” cannot be the best label. For 
example, in the sentence “Parents will wait for the teacher’s decision”, the best 

label for the relationship between “teacher” and “decision” might be “take”.

104.4.2  Analysis of the Appropriate Level

To suggest the most appropriate level in the concept hierarchy where to insert 
the relationship as a class slot, the algorithm for discovering generalized asso-
ciation rules is used. One popular application of this algorithm is to find asso-
ciations between products that are sold in a supermarket and describe them in 
a more appropriate level. The basic algorithm for mining association rules uses 
a set of transactions T = {ti | i = 1, …, n}, each transaction ti consists of a set 
of items, ti = {ai, j | j = 1, …, mi, ai, j ∈ C} and each item ai, j is an element of 
a set of concepts C. The algorithm computes association rules Xk  ⇒ Yk (Xk, 
Yk  ⊂ C, Xk  ∩ Yk  = {}) which have values for the measures of support and 
confidence above a given threshold. The support of a rule Xk  ⇒ Yk represents 
the percentage of transactions that have Xk  ∩ Yk as a subset; the confidence is 
defined as the percentage of transactions that have Yk as consequent when Xk 
is the precedent of the rule. Formally, support and confidence are given by the 
formulas: Support (XK  ⇒ YK) = | {ti | XK  ∪ YK  ⊂ ti} |/n and Confidence 
(XK  ⇒ YK) = | {ti | XK  ∪ YK  ⊂ ti} |/| {ti | XK  ⊂ ti}|. To mine associations 
between concepts in the correct level of a hierarchy, every transaction ti is 
extended to include the ancestors of each item ai, j, for example, ti’: = ti ∪ {ai, 
l | (ai, j, ai, l) ∈H}. Then, support and confidence are computed for all possible 
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association rules Xk  ⇒ Yk, such that Yk does not have an ancestor of Xk since 
this would be a trivial association. Finally, we exclude all association rules 
Xk  ⇒ Yk that have lower values for support and confidence than an ancestor rule 
Xk  ⇒ Yk. Item sets Xk and Yk contain only ancestors or items found in item sets 
of the rule Xk  ⇒ Yk.

104.5  Evaluation

Since the mining of nonlevel relationships can be seen as an activity of infor-
mation retrieval, measures to evaluate such systems can be used in this context. 
The usual measures of effectiveness of retrieval systems are precision and recall. 
Recall measures the system’s ability to retrieve relevant information from all rel-
evant information available, which in this context corresponds to the mining from 
the corpus as many groups corresponding to real relationships.

To this end we define the following sets: “T+” corresponds to all relevant 
groups present in the corpus, i.e., those that represent relationships. “T−” corre-
sponds to all irrelevant groups present in the corpus, i.e., those that do not repre-
sent relationships and “r” is the retrieved set of groups (r = A ∪ B). “A” is the set 
of retrieved groups that represent relationships and “B” corresponds to those that 
do not represent relationships.

Usually, mechanisms to improve recall reduce the precision and vice versa. 
Thus, it is not desirable to provide good values only for recall (R) or precision (P). 
It is important to have a good combination of both. A measure frequently used to 
reflect this combination in a single value is the F-measure, a harmonic average of 
both that is given by (104.2).

104.6  Related Work

Table 104.2 shows a comparison of some approaches for the mining of nonlevel 
relationships with the one proposed in this work. Most of them combine both 
URL and AL techniques. The [3] proposed an approach based on the premise 
that nonlevel relationships are usually expressed by verbs that relate pairs of con-
cepts (elements of the C set in the definition of Sect. 2). First, sets of synonyms 
of concepts from concept are created, using Word net. The use of synonymous 
increases the recall of concepts mined from a corpus. The corpus is then searched 
to identify pairs of concepts that occur in the same sentence with verbs that relate 
them. Thus, each occurrence of a relationship has the form of a group <concept 
1, concept 2, and verb> which make up the set of candidate relationships. It is 
then applied over this set a mining algorithm of association rules, which in this 

(104.2)F-measure = (2 × R × P)/(R + P)
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case will be of the form {<ci, cj > ⇒ v | ci, cj  ∈ C and v is a verb}. As a result 
in [3], rules are mined that, according to the statistical evidence measures, sup-
port and confidence, represent good suggestions of nonlevel relationships. For 
example, given the concepts “parent” and “child” and the verb “has”, the group 
<parent, child, has> represents the co-occurrence of these three terms in a sen-
tence of at least one of the documents. If the rule <parent, child> ⇒ <has> has a 
support greater than the minimum, the strength of association between these two 
concepts, linked by this verb, is given by the confidence of the rule. The recom-
mendation of an association rule is ultimately made based on the measure of his 
confidence, which depends on its format. Thus, it would be necessary an evalu-
ation about the consequences of the rule format in the final result. For example, 
the rule <ci, cj> ⇒ v could be recommended, whereas v ⇒ <ci, cj> could not be. 
The experts [4] propose a similar process to that of other experts. Foster et al. 
[3], with the difference that it uses an algorithm of generalized association rules 
to suggest the possible most appropriate level for the relationship. This approach 
works with network information in teaching management, and proposes an auto-
matic to the authors, the redundancy of information in an environment as vast 
as the Web is a measure of its relevance and veracity. The first stage is the min-
ing and selection of verbs that express typical relationships of the area. Based 
on morphological and syntactic analysis, verbs that have a relationship with the 
domain-keyword are mined. To avoid the relational language complexity, some 
constraints are used, for example, verb phrases containing modifiers in the form 
of adverbs are rejected. Then, it measures the degree of relationship between each 
verb and the domain. To do so, statistical measures are made about the term dis-
tribution on the Web. The values obtained are used to rank the list of candidate 
verbs. This let one choose the labels of nonlevel relationships that are closely 
related to the domain. The domain dependent verbs are used to discover concepts 
that are nonlevel related. To do so, the system queries a Web search engine with 
these patterns: “verb domain-keyword” or “domain-keyword verb” that returns a 
corpus related to the specified queries.

Table 104.2  Non-level relationships from network information

Employed
techniques

Automated  
learning technique

Relationships are 
indicated by verbs

Suggests the  
level

Zhang peng RLP and data  
mining

Mining of  
association rules

Yes No

Wang dong RLP and data  
mining

Mining of  
generalized  
association rules

No Yes

Zhao jun RLP and web  
search engine

- Yes No

Guan yuan RLP and data  
mining

Mining of  
generalized 
association rules

Yes Yes
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104.7  Concluding Remarks

Most efforts on concept development are required to identify and specify its non-
level relationships and there is still a lack of effective techniques and tools to auto-
mate and even provide an appropriate help to these tasks.

This paper described a process to mine nonlevel relationships from network 
information in teaching management. The process is semi-automatic once it pre-
sents to the specialist a list of probable relationships that will be selected manu-
ally. The process uses URL techniques to mine candidate relationships. It aims at 
mining pairs of concepts in a sentence with the verb that probably link them. For 
this purpose, the specialist is asked to interactively adjust a parameter that indi-
cates the maximum distance, in words, between two concepts in a sentence for 
them to be considered related by a verb located in between. The technique also 
includes a phase, which can be optionally performed, for the identification of 
the best level of the concept hierarchy where a nonlevel relationship should be 
included. For this purpose, an AL technique for the mining of generalized asso-
ciation rules is used. A tool is been developed to automate and better evaluate the 
proposed process. For the evaluation, a corpus of 450 documents in the Family 
Law doctrine will be searched for nonlevel relationships and the result will be 
compared against Family Law, reference concept in the same domain. The effec-
tiveness of results will be measured using the traditional information retrieval 
measures (recall, precision, and f-measure).

References

1. Foster I, Kesselman C (1999) The grid: blueprint for a unified relational language, vol 14(13). 
Morgan Kaufmann, San Francisco, pp 144–148

2. Czajkowski K, Fitzgerald S, Foster I, Kesselman C (2001) Grid information services for dis-
tributed resource sharing. In: 10th IEEE international symposium on high performance distrib-
uted computing, vol 6(16). IEEE Press, New York, pp 164–169

3. Foster I, Kesselman C, Nick J, Tuecke S (2002) The physiology of the grid: an open grid 
services architecture for distributed systems integration. Tech Rep Glob Grid Forum 
15(11):546–549

4. Smith TF, Waterman MS (1981) Identification of common molecular subsequences. J Mol Biol 
147(15):195–197

5. May P, Ehrlich HC, Steinke T (2006) ZIB structure prediction pipeline: composing a complex 
biological workflow through web services. In: Nagel WE, Walter WV, Lehner W (eds) Euro-
Par 2006, vol 4128(24). LNCS, Springer, Heidelberg, pp 1148–1158



795

Abstract In order to Web data mining and data preprocessing of text classification  
problems, the Gini index on the Web data mining preprocessing, through  
in-depth analysis of principles and the text features of the Gini index, the Gini 
index constructed a new measure function, and in the original feature space for 
feature selection, using the Gini index of the purity of principle. The results 
show that the classification accuracy of the method has high computational  
complexity, smaller, and can improve the classification performance for Web data 
preprocessing.

Keywords  Web data mining  •  Data preprocessing  •  Gini index  •  Text classification

105.1  Introduction

Data mining technology continues to improve and applications for Web Mining 
production and extensive application of foundation. Web information as users use 
the basic content of the data based on the Web, a new data derived Web log. It 
contains a variety of objects, including users; click the query words and the Web 
page, etc. These objects include not only its own nature, and also with other exist-
ing between different kinds of objects inter-related relationship, take advantage of 
these information can effectively improve the user access to information on the 
Web satisfaction, improve the utilization of information [1].

Web Mining can help users to query relevant information quickly and accu-
rately, from the Web data found in the unknown information potentially useful to 
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understand the client’s interests, customized for specific users, and other personal-
ized information.

But the Web log data collected may have redundant data, may also be miss-
ing some data, it is necessary to in the excavation before the processing of these 
data to obtain the appropriate data format for pattern discovery [2]. The pro-
cess normally includes data cleaning (Data Cleaning), user identification (User 
Identification), session identification (Session Identification) and the path to add 
(Path Completion) and so on.

The task of data cleaning data mining process is to delete the registry entries 
for the log does not need; user identification is to refer to the same page, differ-
ent users, even those who use the same IP address of the user, the process associ-
ated with it; session identification to a given All page references the user to a log 
together and to classify them into a user session; path added to fill the browser 
cache and proxy server causing the missing page reference.

105.2  Web Log Data Source and Pretreatment Processes

Web users access the information needed before mining the data pretreatment 
and data preprocessing will directly affect the merits of sequential pattern mining 
accuracy.

105.2.1  Web Log Data Source

Web usage mining data from the user and the Web server, the user interaction, 
when the user requests the application server to go through the middle of the client 
browser, and may go through one or more intermediate proxy server, and finally 
reach the Web server through a firewall, again by the Web server to interact with 
the application server, the response data are also subject to these intermediate pro-
cesses. Thus, Web usage mining the distribution of the data used in the server side, 
client and proxy server, as shown in Fig. 105.1.

105.2.2  Web Log Preprocessing Procedure

The main task of preprocessing stage is removed from the original log file is 
selected the user’s browsing, discovery algorithm using standardized data, the 
results will directly affect the accuracy of the algorithm processing the results and 
confidence, including: data cleaning, user identification, and page view identifica-
tion. Data cleaning is to remove unnecessary data mining process. User identifica-
tion will be requested by the user and his/her associate pages, of which there are 
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major problems, when multiple users through a firewall or proxy server to access 
the site, multiple users have the same IP address. In this case, to identify with the 
same IP address, multiple users, server log files are not only known site topology, 
but also the need to use some heuristic rules, carried out on the Web Log Data 
Preprocessing. The process shown in Fig. 105.1.

105.3  Web-Based SVM for Text Preprocessing

For no structural or semi-structured text documents, how to become a computer 
can understand and the mathematical model can handle text categorization, text 
clustering, or other text mining the premise and the key steps. Feel that the current 
model of the text is: the Boolean model, vector space model, cluster model, and 
probability model.

Fig. 105.1  Web log data sources and pre-process
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105.3.1  SVM Model

The several models, vector space model has a strong computability and feasibility,  
especially with the great wealth of online information, its application is not limited 
to text retrieval, automatic abstracting, automatic extraction of keywords and other 
traditional issues, but is widely applied to the search engine, personal informa-
tion agent, online press releases and other information retrieval, and have achieved 
good results [3].

Web page will document all the features of the item as a document of coordi-
nates to vector form of the document is represented as a point in multidimensional 
space, vector space by a group composed of linearly independent basic vectors and 
a particular way for each a feature item weight given to different factors, vector 
dimension and the same vector space dimension, and can be described by a vec-
tor space, so space will be used in Web page documents a feature vector to be 
described. As a result of the definition of the text in the form of a vector to the real 
number field, making the data mining process can be achieved in the calculation 
method to improve the natural language text of the computability and maneuver-
ability. Therefore, the model is widely used in Web text mining text preprocessing.

105.3.2  Feature Selection

For text classification, the most common method is to use the feature selection 
function to further reduce the dimension of feature space to improve the classi-
fier performance. Feature selection refers to the characteristics from the original 
N-select t (t < N) characteristic, and this characteristic can be more concise and 
more effective than the contents of the text. The general idea of feature selection 
is to construct an evaluation function, the characteristic features of each subset of 
independent assessment, the assessment of each feature to get a sub, and then all 
the characteristics of points according to their assessment of the size of the sort, 
select to meet the threshold predetermined number of characteristics of the forma-
tion of a feature subset.

Many of the traditional feature selection method, commonly used feature 
selection functions are: Information Gain, Expected Cross Entropy, Document 
Frequency, and so on.

105.4  Improved Classification Algorithm Gini Index

Shankar and Karypis application of the principle of the Gini index of the char-
acteristics of text feature selection weighting issues, Charu and Aggarwal, who 
studied the text with a Gini index of feature selection principle, but they used the 
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Gini index of miscellaneous degree theory [4, 5]. Gini index used in this paper, 
preprocessing of data mining to obtain a better classification accuracy, through in-
depth analysis of principles and the text features of the Gini index, the Gini index 
constructed a new measure function, and in the original feature space for feature 
selection, the use of Gini index is the purity of principle for the classification of 
Web text, and its computational complexity smaller, faster.

Breiman et al. by the Gini index was proposed in 1984, is widely used in CART 
algorithms, SLIQ Intelligent Miner decision tree algorithm and the algorithm, the 
algorithm described as follows [6]:

If the Q is a collection of s data samples,

Class Q label attribute has different values m, defining m different classes:

where |C | is the total number of categories, according to the different class label 
attribute value can be divided into Q m subset:

Let Qi is a sample belonging to the class ci collection, si is a collection of  
sample size Qi, the set of Qi’s Gini Index as:

where Pi the probability of any sample is ci and si/s used to estimate.
When the Gini(Q) minimum is 0, set all the records that belong to the same 

category, that can get the maximum useful information; when the Gini(Q) is max-
imum, the collection of all the samples in terms of uniform distribution for the 
type of field, it means to be the smallest useful information.

If you do, according to a property division, the dataset is divided into k sub-set 
of Q: (Q j , j = 1, 2, · · · , k), Ginispli t after the split index:

where h the number of child nodes is, s j is a child node the number of records at 
j, s is the number of records at node q. Ginispli t provided the property was chosen 
as the smallest division of property of the node.

The basic idea is that the Gini index for each property to be through all possible 
segmentation method, if the Gini index provides minimal, it was selected as the 
node splitting criteria, both for the root node or child nodes.

(105.1)Q = {c1, c2, · · · , cs} s ∈ R

(105.2){ci , i = 1, 2, · · · , m}

(105.3){Qi , i = 1, 2, · · · , m}

(105.4)Gini(Q) = 1 −

|C |
∑

i=1

P2
i

(105.5)Ginispli t (Q) =

h
∑

j=1

s j

s
Gini(Q j )
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In order to apply the theory of the Gini index weighted characteristics of the 
text, the purity of the Gini index formula can be unified described as follows:

where δ is a nonzero value, w is a term, pi (w) is the probability of term w. Type 
can be turned on:

Construction of a new classification decision-making formula is as follows:

Algorithm using TF-IDF weighting coefficient adjustment Gini(wi ) =
√

P(wi |ci )  
is the word wi obtained by Gini Index probability formula. Gini Index here is to take the 
δ = 1/2 situation during the cross-validation experiments show that when the δ = 1/2, 
the classification of the best, so when Gini Index as a classifier, take δ = 1/2. The deci-
sion rules for the Gini j (d) = max

i
Gini j (d), decision making as d ∈ c j.

First of all, this forms more suitable for text classification, because for text 
classification, the information contained in the more favorable classifica-
tion of text; Second, the calculation of the similarity of the words in the full 
use of the weight of information: sim(c j |d), make full use of the word train-
ing set weights; again, due to the use of the TF-IDF weighted this probability 
further, this form of the probability of the word fully considered the impact 
on the classification of information to improve the performance of Gini Index 
classification.

105.5  Conclusions

Faced with such vast amounts of Web data, how to deal with text classification 
where to begin a partial solution to this problem. For text classification, the text 
preprocessing is the most difficult part has a direct impact on the classification 
performance and efficiency. Based on the study, while text categorization text 
preprocessing algorithm of study, preprocessing algorithms in the analysis of 
the existing text of the advantages and disadvantages, based on an improved text 

(105.6)GiniT xt (w) =

|C |
∑

i=1

Pi (w)δ

(105.7)GiniT xt (w) =

|C |
∑

i=1

√
P(w |ci )

P(w |ci )

(105.8)Gini j (d) =
sim(c j |d)

ncj

×

n
∑

i=1

weight (wt ) × Gini(wt )
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feature selection algorithm, the Gini index improved, making the original applica-
tion the properties of tree selection method can be applied to text feature selection, 
on this basis, could be used for feature selection method for the Gini index of fur-
ther improvement, the algorithm improved to some extent improves the classifica-
tion performance for Web data preprocessing.
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Abstract To solve the des acclimatization research data management problem, a 
form of a multimedia database, data management,  indications are given off the 
plateau overall design of multimedia database and the database engine for its 
development, gives a plateau associated multimedia data off indications descrip-
tion method, proved that the design can be adapted to the development of multi-
media database des acclimatization and general data mining requirements.

Keywords  Des acclimatization  •  Multimedia  •  Database  •  Data mining

106.1  Introduction

Altitude sickness is acute mountain sickness acute high altitude disease (AHAD) is 
after people reach a certain altitude (usually around 2,700 m), the body to adapt to the 
altitude caused by the natural physiological responses [1, 2]. The low-altitude sick-
ness is the original response corresponds with: When people return  from the high-
land plateau to the plain, from the low pressure, low oxygen environment, into the 
normal atmospheric pressure, the normal oxygen content of the environment, to adapt 
to the new environment, re-adjustment of physiological functions, their heart rate, 
stroke volume increased, the disappearance of the phenomenon of hyperventilation, 
called off the low of the original response or adaptation (des acclimatization) [3, 4].

After lengthy study, the des acclimatization has accumulated a lot of research 
data, but these data are still in relatively scattered state, a large number of images, 
video, sound, and other information of mutual cross-penetration of large amount of 
data, data types and more, processing time is long. For these multimedia data man-
agement, the traditional database technology cannot teach them, with the power of 
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computers growing multimedia presentations, multimedia, database development, 
and research has become a hot spot, and off the plateau indication for the develop-
ment and multimedia database mining provides a scientific and effective manage-
ment methods for the effective control and prevention of high altitude off indication.

106.2  Des Acclimatization the Overall Design  
of Multimedia Database Indications

Multimedia (multimedia) is the integration of two or more kinds of media 
man–machine interactive information exchange and communication media. 
Multimedia– hypermedia system is a subset, should include text, images, video, 
audio, and other multimedia data. Multimedia data types and data features with the 
traditional data in the database are completely different, although the multimedia 
DBMS, such as the traditional DBMS to store data, query and transaction process-
ing, but in the input, storage, retrieval, output, and other aspects of dealing with 
the substance were much more complex.

We will plateau off the indication of data, in accordance with the contents of 
the study were to establish three multi-media databases: “The investigation object 
database”, “symptom database”, “Technology Indicators Database”. In the multi-
media environment, object-oriented database technology, each entity is modeled as 
objects, each instance of a class is to support abstract data types. Multimedia data 
types used to expand its semantic classification, aggregation, association, sum-
marized, and consolidated data abstraction, the use of multimedia query language 
(MSQL) for management, maintenance, and provides search services.

System structure shown in Fig. 106.1, is divided into three layers: the first layer 
is the user interface layer to complete the system and the exchange of information 
between users, interactive behavior; second is the multimedia data management 

Fig. 106.1  Multimedia database system structure of des acclimatization
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and file management system is to achieve the core of one hand is used to for-
mat the data, the data on various media operation and maintenance of database 
information, on the other hand, the actual file operation and maintenance, and 
accordingly the multimedia database system and its corresponding file system 
connections; Third is the physical data layer, the database in a variety of data and 
the composition of different types of documents, including text library databases, 
graphics, image library, sound library, video library, and multimedia libraries.

Des acclimatization multimedia database management system, in addition to 
traditional database management system functions, but also with the management 
of images, sounds, and text formatting data, video and other nonfunctional, while 
effective in a variety of media in the database records with their corresponding 
correspondence files up, which is characterized by a strong database in the back-
ground, the support of various data organization and management of an orderly, 
effective in improving the efficiency of the query statistics; front by means of 
other applications to the real file contents at a glance shown to make the database 
more intuitive simple, easy to understand.

106.3  Database Engine Design

Multimedia database engine is a relational database management system, the 
expansion, which is to provide database support for multimedia applications, to 
simplify multimedia application development complexity. Multimedia database 
engine takes full advantage of relational database management system for these 
extended features, multimedia data processing capability will be tightly embedded 
into the database management system to go.

Database engine as shown in Fig. 106.2, which works as follows:
First, the definition in the database, a new more user-defined functions, and the 

establishment of multimedia data within the management table. After that, users can 
create in the database field that contains the custom list types, all kinds of informa-
tion will be stored in the field of multimedia to multimedia data management table. 
Upon completion of multi-media database engine, users can access through a vari-
ety of multimedia data of the database interface. When the fields of multimedia 
add, delete, change, and other operations, defined in a table that contains the field of 
multimedia data is triggered on the one hand, multimedia data management directly 
modify data in the table; on the other hand, user-defined function calls through the 
OLE automation components to complete the multimedia service data processing 
and maintenance of all internal data. Finally, this operation will trigger the infor-
mation stored in the multimedia data management table. This multimedia database 
engine to separate from the database system, can be developed, installed and used 
in all the independent release of relational database products. Engine to support dif-
ferent media independent, the user can according to actual needs of the multimedia 
database engine to extend and improve the development and application capabilities.
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106.4  Description of Multimedia Data Associated

Often needs a variety of multimedia information integration are described. Such 
as a multimedia. Both images. And a voice. There are text, which would change 
the traditional form of database operations and database interface, in particular the 
establishment of the illustrated and query the database, to be described in a unified 
semantic association.

Need to find out association rules between items in a given dataset of useful links. 
Association rules multimedia data object or characteristic are frequent between the 
models. Therefore, a given dataset must be on the same subject, or association rule 
mining will lose practical significance. Associated multimedia data are generally 
divided into two steps, the first step to identify all the frequent description of sets; 
second, derived from the frequent association rules describe the focus.

Define any type of multimedia data as follows:
D set of multimedia datasets, association rules are:

where M1, M2, Mi , N1, N2, . . . , N j is the data set D of data description,
For des acclimatization in the “investigation object database” can be listed 

according to gender, ethnicity, age, and physical condition, such as residence time 
in the highlands, the data used to describe the characteristics of the survey.

For des acclimatization in the “symptom database”, you can list all of the des 
acclimatization symptoms: dizziness, lethargy, unable to focus, insomnia, diz-
ziness, fatigue, chest tightness, palpitation, cough, constipation, anorexia, and 
edema in 12 common symptoms of high altitude adapted species off. To have mild 

(106.1)M1 ∧ M2 ∧ . . . ∧ Mi → N1 ∧ N2 ∧ . . . ∧ N j (c%)

Fig. 106.2  Schematic diagram of multimedia data engine work



807106 Des Acclimatization Development and Mining of Multimedia Databases 

symptoms but does not affect the daily work; moderate needs treatment for the 
symptoms but does not affect their work; severe treatment for the severe symp-
toms needs to rest. At the same time, and the symptoms were divided into mild, 
moderate, severe, and so described.

For des acclimatization in the “target database”, can be described by the follow-
ing indicators: including heart rate, blood pressure, muscle strength, reaction time, 
lung capacity, maximal oxygen uptake, oxygen saturation, blood lactate, hemo-
globin and red blood cell levels, serum creatinine kinase (CK), serum malondialde-
hyde (MDA), superoxide dismutase (SOD), and nitric oxide (NO) levels, and so on.

c% is the confidence of the rules;
The rules can be described as follows: occurs when M1, M2, . . . , Mi , 

N1, N2, . . . , N j also occur, namely:

If you define {M1, M2, . . . , Mi } description for each support to describe the 
whole image that the concentration of the probability, denoted by δ(Mi/D), 
describes the set of support within the collection of all descriptions that while the 
probability, denoted by

Because only those who care about the pattern of high frequency, so for those 
with low probability is not necessary to consider the description, where the actual 
application can set a background to the minimum support, only to meet the mini-
mum support description or description set before considering, if the description 
of a group focused on a subset of a description does not meet the minimum sup-
port, which describes the set would not have considered. Meet the description of 
the minimum support set is called frequent description set.

Concentration can be derived from the frequent description of the rules, fre-
quently describe the set of rules derived M1, M2, . . . , Mi :

Frequently described by a set of rules derived are useful not only is those who 
meet the requirements of the rules of credibility what we care about. The credibil-
ity of a rule can be obtained by conditional probability formula.

There may also need a pre-given minimum confidence min_support, to meet the 
minimum confidence of the rule as strong association rules, strong association rules 
that are the heart of the association rules.

(106.2)M → N (c%)

(106.3)δ(M1 ∧ M2 ∧ . . . ∧ Mi/D)

(106.4)M1 → M2 ∧ M3 . . . ∧ Mi

(106.5)M1 ∧ M2 → M3 ∧ M4 → · · · → Mi−1 ∧ Mi

(106.6)M1 ∧ M2 ∧ . . . ∧ Mi−1 → Mi

…

(106.7)confidence = M(M1

∣

∣

∣

∣

M2 ∧ M3 ∧ . . . ∧ Mi ) =
δ(M1 ∧ M2 ∧ . . . ∧ Mi )

δ(P1)
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106.5  Summary

With the medical standards and the development of computer technology, people 
have accumulated on the des acclimatization a lot of research data, all relevant 
information have gradually developed deep seated, all kinds of documents, data, 
support the growing diversity, in particular, there the coexistence of a variety of 
media file storage form. The multimedia database management and development 
of these data provides a platform used. This paper off indications for the plateau is 
given multimedia database system architecture design ideas, and the key technol-
ogy of the database engine design is discussed, in the multimedia database design 
and the integration of data mining, association gives a description of multimedia 
data method, which can effectively de-indications for the data associated with the 
plateau described, to meet the general multimedia data mining.
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Abstract With the evolution of the communication through network and the storage 
technology, the construction of Internet data center (IDC) is also accelerating its 
development. Based on the analysis of the current status of IDC construction, the 
paper also studies the construction of its network, sever, memory system, application 
system, self-service system, and computer room to provide macroscopically with the 
reference to setting up IDC in the colleges.

Keywords  IDC  •  Current status  •  Construction  •  Study

107.1  Introduction

The application of Networking and Information Technology in education has dif-
ferent forms in different times. From ISP/ICP to .COM, and then to Internet Data 
Center (IDC), they all reflect innovation and changes of Networking and Information 
Technology. IDC is the coalition of traditional data center and Internet. It not only 
has the features of traditional data center like “reliable host, concentrated data”, 
etc., but also has such features as quick response, comprehensive and systemic data 
service, and flexible access method, and so on. IDC is a platform of data resource 
cluster and resource service. It pays special attention not only to service capac-
ity construction such as data storage room environment, safety assurance, network 
bandwidth, software environment and data storage host performance, etc., but also to 
the construction of IDC service concept and mechanism. IDC university construction 
is to centralize and share good quality teaching resources, so that optimization of 
teaching can be realized and education equity can be promoted.
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107.2  Current Situation and Problem Analysis of IDC 
University Construction

107.2.1  Current Situation of IDC University Construction

IDC university construction is a gradual and progressive process. The initial data 
center is a server and a data storage center of teaching resources; with the increase 
of teaching applications, an ERP system is needed, which is a management and 
application center of teaching data; then the data center also assumes the func-
tion of calculating, and it gradually becomes a teaching data processing center; 
next, simple calculation cannot meet data requirement. The data center has to face 
teaching resources, face digital applications of teaching. It has to be developed 
into a service center which bases on the Internet, has integrated data processing 
and management abilities, and a teaching resource type database.

In recent years, the integration of teaching resources in universities has been 
accelerating. The consequent requirements of data center further grow. The data 
center has gradually become independent forces in the running of college educa-
tion and administrative resources and the IT physical carrier and the cardinal num-
ber of code in a university. In the construction wave of IDC, universities are also 
an important physical carrier for the IDC development. Higher requirements are 
put forward on its availability and operation efficiency.

Currently, IDC in Chinese universities is mainly at the level of education data 
application center, education data operation service center. In the future, we will 
see more and more IDC becoming an independent business agency in universities. 
In the university education information construction, its construction criterion not 
longer rigidly sticks to the following specific areas: providing storage for educa-
tion, providing computing, and providing processing, and so on. It should expand 
to areas of resource service [1]. This requires IDC to continuously strengthen soft 
environment, so that it can provide better and more human teaching information 
data for education.

107.2.2  Problem Analysis of IDC University Construction

For IDC, high availability of the whole information systems is the most important, 
while high availability of the data section which is the core of information systems 
is of top priority. The construction of IDC currently has the following problems: 
(1) infrastructure is not enough, including the availability of network application, 
data backup and disaster recovery, anti-virus system and the overall system needs 
to be further strengthened; (2) the data processing of memory system implements 
distributed, serial processing, adding the differences of interconnection rights of 
server systems and data outlet, which greatly affects the storage and extraction rate 
of data; (3) the data of IDC are less secure, storage data among application systems 
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mutual licenses and there is no unified management of authority which is likely to 
cause undue privileges and directly affects the security of teaching resources. IDC 
in many universities often suffers the attack of virus and hacker [2]; (4) IDC netted 
texture is difficult to ensure the uniformity in the exchange of data storage. At the 
same time it increases the relevance of application system. As a slight move in one 
part may affect the whole situation, local problems easily affects the overall effi-
ciency of IDC, which affects the quality of information services.

107.3  Study of University IDC Construction

According to the IDC construction situation and the analysis of the problems in 
construction, the author thinks university IDC construction must strengthen its 
work and improve construction quality and level in the following aspects.

107.3.1  Network Construction

The efficient operation of university IDC mainly counts on a high-performance 
network to provide data resources service to education. This requires continuously 
optimizing the network structure, updating and upgrading the core equipment of 
IDC network in order to improve the operational efficiency of the network. This 
high-performance network should include: (1) –AN construction of IDC: includ-
ing -AN infrastructure building, -AN hierarchical division; and –AN performance 
design, etc., which should make the built overall network the best; (2) IDC data 
interconnection platform construction, that is, each independent teaching resource 
library of IDC should realize the high quality of interconnection and data inter-
change. (3) IDC teaching subscriber access system construction: the system 
should be able to ensure that teachers and students store and quote IDC data in a 
safe and reliable way, or maintain equipments of teachers and students stored in 
IDC, which requires IDC provides correspondent Internet access methods such as 
dial-up access, dedicated access and VPN, and so on. [3]. (4) IDC network man-
agement construction: because IDC network structure is very large and complex, 
the network construction is to ensure that the external services of network are 
uninterrupted and are of high performance. A high-performance network manage-
ment system should be constructed.

107.3.2  Server Construction

Server constructions of university IDC can be divided into mangy aspects, gener-
ally into basic service system server and application service system server, mainly 
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as follows: (1) basic system servers: For the purposes of ensuring IDC provides 
services to education, this kind of server should include Network Management 
Server, directory server, firewall server, system performance monitor server, all 
security servers, DNS server, etc.; (2) Database server: For the purpose of ensuring 
IDC provides basis of various application services for teaching subscribers, IDC 
database server construction should be able to support for high-capacity access 
and ensure the variety of database; (3) Application server: this is a server which 
provides related application services for teaching subscribers by IDC. To ensure 
business expansion of IDC, application server should have good ductility to ensure 
the variety of the supportiveness of application software; (4) Data backup server: 
to ensure the safety and reliability of teaching subscribers, as IDC servers have 
a great variety and many databases, data backup should support multiple mod-
els, various data formats and have a large capacity; (5) Load balance construction 
of servers: for many servers to work coordinately, a load balance administration 
mechanism is needed, which is one of the important technical supports for IDC to 
provide data service of high performance and high reliability to teaching subscrib-
ers. The load balance of server can be accomplished by hardware (like network 
switching equipment) or software.

107.3.3  Memory System Construction

Memory system construction is one of the key construction content in university 
IDC. It has to ensure that its data storage capacity is large enough. With the widely 
application of various multimedia application technologies, teaching informa-
tion resources data grows rapidly like a geometric set. The capacity of data has 
developed from Level GB to Level TB. Such a large data require a safer and more 
reliable storage system in university IDC. In addition, as the dense crowd at uni-
versity, the centralized amount accesses IDC is very large, so the storage system 
construction should consider that it must have high data processing efficiency. 
Also, storage system should have very good expansibility to meet the requirements 
of IDC developments.

107.3.4  Software System Construction

Software system construction requires substantial investment of university IDC. 
It is the means for IDC to carry out external services on the base of Internet, 
server, and storage system building. IDC software system construction should 
mainly include: (1) Web system: it is one of the content for IDC to carry out 
Web-Hosting services. Web system software should have Web system function 
that provides data services to multi-teaching subjects; (2) E-mail system: E-mail 
system should support multiple e-mail protocols, such as SMTP, POP3, IMAP4, 
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Web-Mail and Voice-Mail, and so on. Meanwhile e-mail system should also have 
very good expansibility; (3) database system: IDC should build multi-vendor 
database systems, such as databases of Oracle, Informix, SQ-Server, SyBas, etc., 
to meet the requirements of various teaching subscribers. (4) Security system: 
such as firewall software (Except hardware firewall), anti-hacking software, anti-
virus software and so on. It is a premise to ensure that IOC provides data secu-
rity services to teaching subscribers; (5) Data backup software: backup software 
should support multiple backup devices, machinery of a variety of manufactures, 
multiple databases, which can ensure the variety of IDC data construction; (6) 
Application development system: IDC should provide development system plat-
form corresponding development tools to meet the human requirements of teach-
ing subscribers.

107.3.5  IDC Self-Service System Construction

University IDC receives great attention by universities and welcome by teachers 
and students because of its good quality teaching data service. IDC should 
strengthen its self-service system construction. It includes: (1) Customer 
Relationship Management System (CRM): CRM is a basic service system on 
which IDC and teaching subscribers establish a good relationship. Its application 
in university IDC can precisely provide information such as teachers and students’ 
developments and new requirements; (2) Network and server management system: 
IDC has a large network and server systems. To manage these systems, a power-
ful network, server, and application management system is needed to ensure IDC 
teaching service quality [4]; (3) IDC internal management system: it can ensure 
that each data system within IDC can work uniformly and coordinately and com-
plete teaching service of high quality; (4) Charging system: The charging system 
is a guarantee of IDC income, which is beneficial for the healthy development of 
IDC construction.

In addition, university IDC construction should also strengthen central machine 
room construction. Machine room construction is the largest part of IDC precon-
struction investment. As IDC subscribers store their important data and applica-
tion in IDC storage equipments, the requirements for IDC room environment 
where storage equipments are placed is very high. IDC room environment mainly 
includes power supply system, security system, wiring system, communications 
system and air-conditioning system, and so on. Among these, power supply sys-
tem is one of the most important, which is the key of computer room construc-
tion. As a large numbers of devices of IDC need great electric power, reliability 
and expansibility of power supply system is of great importance. Loss of data 
resources caused instantaneous power cut or power failure sometimes can be huge. 
The power supply system mainly includes service power, UPS construction, dis-
tribution cabinet, electric wire, socket, illuminating system, grounding system, 
lighting protection system and self-generating system, and so on.
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107.4  Conclusions

This paper starts research in the application of IDC in university teaching resource 
construction. With the thorough construction of university digital campus and fur-
ther development of information construction, data of office system, student man-
agement system, education administration system, and logistics system, etc., will 
also be brought into IDC and then IDC will truly complete large-scale construc-
tion. Currently, university IDC, as the IT base that provides teaching resources 
data service, it provides platforms for the construction and application of all teach-
ing resources in universities; it also provides virtual space for various modes of 
practice teaching; it is a new means of which a brand new educational technology 
applies to teaching. IDC construction is still in its growing period of construction 
and has no unified strict standards. Due to the differences of IT application in dif-
ferent universities, the meanings of IDC differ from each other. Under these cir-
cumstances, the research on IDC construction is of great importance. In this paper, 
several important dimension of IDC construction is studied, which regulates a cer-
tain extent of IDC construction areas and solves the problems of how to construct. 
All in all, IDC energizes the reform of university digital teaching. It now has been 
a trend of information technology construction and will be developed faster and 
better.
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Abstract Based on Web mining theory and technology, introduced the process 
of the Web mining. The article proposed a model of intelligent network course 
system adopts B/S model, mainly includes two problems: the first is intelligent 
forecast of students visited the curriculum resources; second is dig out the hot 
course; finally in the form of visualization relayed to the students. System of intel-
ligent core is intelligent forecast recommend system. This model used offline part 
of mining and the on-line partial mining phase separation mentality, discusses the 
intelligent network based on Web mining system structure of curriculum system 
model and its algorithm, and verified algorithm by analysis.

Keywords  Web mining  •  Web usage  •  Association rule  •  Data preprocessing

108.1  Introduction

Data mining is to abstract or “mine” knowledge from a great deal of data [1]. Web 
data mining is to use data mining technology to find and abstract knowledge from 
Web documents and visit data. Apply Web mining to Web education can find the 
learning interests, learning key points, learning directions, and visit habits of stu-
dents from a great amount of Web visit data. It is able to find out the learning 
interests of the students and recommend appropriate course content and learning 
materials to students according to this. The application of Web data mining can 
offer important methods for the intelligence and personality for the Web course 
system [2]. Dig the potential models of the users’ visit behaviors, predict the pos-
sible results of users visit and select and recommend Web information related to 
the interests of users.
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108.2  Web Mining

108.2.1  Basic Concepts

Web mining is a kind of activity that indentifies potential model p from a great 
amount of document collections C. The relationship between C and p can be rep-
resented with the mapping: ξ : C → p [3].

The difference of Web information results in the diversifications of Web 
mining. According to the difference of information source, Web mining can be 
divided into Web content mining, Web structure mining, and Web usage mining. In 
addition, the Web structure can be considered as a part of Web content mining as 
well. In this way, Web mining can be simply divided into Web content mining and 
Web usage mining. It is shown as Fig. 108.1:

108.2.2  The Process of Web Data Mining

Compared to the traditional database and data warehouse, information on the Web 
is unstructured, semi-structured, and dynamic. In addition, it is easy to confuse. 
Therefore, it is hard to do mining directly to the data on the website. It has gone 
through necessary data treatment. The treatment process of typical Web mining is 
shown as Fig. 108.2.

108.2.2.1  Data Collection Selection

According to the principles related to themes and the requirements of clients, a 
group of data related to the target is abstracted from a great amount of primitive 
data so as to offer relatively clean data.

Fig. 108.1  Web mining classification structure
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108.2.2.2  Data Pretreatment

It refers to delete the data irrelevant to mining task in Web data. It is to carry out 
processing and organization reconstruction on source data. It is to transfer useful 
Web data to appropriate data form and get good preparation for the front stage of 
data mining.

108.2.2.3  Data Mining

Through data mining methods, information that is meaningful to support and 
decision making can be found. The procedure is the implementation process of 
data mining task. Efficient, potential and useful information, and knowledge can 
be gotten from data.

108.2.3  Explanation and Evaluation

The process requires the clear understanding of clients’ requirements as well as the 
reasonable explanation and presentation of mining results. The stage is to testify 
and explain the model produced by the previous procedure. The work is automati-
cally done through machine. It is as well done by the interactions of analysis people.

108.3  Intelligent Course System Model Design  
Based on Web Mining

108.3.1  System Structure Function

The intelligence system mainly realizes two problems: intelligence prediction on 
students’ visit to course resource and mining favorite course. It then transfers the 
information to students with visible manner. The system adopts B/S model. The 
intelligence core for the system is intelligence prediction recommendation system, 
shown as Fig. 108.3.

Fig. 108.2  The process of Web data mining
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There are two kinds of intelligence course system types: video and HTML 
form. There are about 3,000 courses and there are about 8,000 students in school.

It can be seen from Fig. 108.3 that the application of mining technology can 
improve the intelligence of the system, making it equip with characteristics of 
independence, irritability and cooperation, and so on [4].

The entire framework of the model is divided into outline and online [5]. The 
outline part bears functions such as data pretreatment and knowledge mining while 
the online part bears functions such as offering real-time service to clients [6]. The 
relationship between the two is that: the outline part offers foundation support for 
the online part while the online part offers recommendation service on the basic of 
the outline part [7].

108.3.2  Realization Way

To calculate the visit rate for someone to a certain course
fi Represents the visit rate, that is to say, the first visit fi = 1, the second visit 

fi = 2 . . . xi represents the duration for the visit, the visit rate for a course can be 
calculated through weighted average method:

(108.1)x̄ =
f1x1 + f2x2 + · · · + fk xk

f1 + f2 + · · · + fk

=

k
∑

i=1

fi xi

k
∑

i=1

fi

=

∑

f x
∑

f

Fig. 108.3  Intelligence course system model based on web mining
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Average visit rate can be calculated, with N represents the visit amount:

Which courses are the most popular ones? Conclusion can be drawn from the 
average visit rate.

From the beginning of the second moth, conclusions can be drawn from the 
ranking.

Deviation from the mean, that is (X − X̄) can represent the attribute and degree 
for a observation value to the average value. The larger the value is, the more pop-
ular the course is Fig. 108.4.

108.3.3  Key Technology

In Web data mining, associate minging technology is to mine the connection of 
visited page or documents from the server in a session [8]. The most famous cor-
relation rule finding methods is the a priori methods brought out by Agrawal.

An Apriori method is the most influential boolean association rules. With the 
iteration of layer by layer, k- is used to search (k + 1)-item set. First, find frequent 
1− item set, recording as L1 and so on. Finding each L K requires a database scan-
ning [1].

108.3.4  User Interface Model

Visible technology, It is mainly divided into basing on points and basing on 
sequence. Visibility based on sequences pays attention to the sequence characteris-
tics of users’ behavior while basing on points show various values.

(108.2)X̄ =
x̄1 + x̄2 + · · · + x̄N

N

Fig. 108.4  Principle picture dividing technology
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Knowledge inquiry technology, search-related rules, and model and other knowl-
edge automatically. It can help to analyze target and answer inquires intelligently.

108.4  Simulation Results and Analysis

From the mining results, we have predicted five courses for students. In order to 
testify the feasibility of the model, we set the weight of the system as h = 1.8. The 
results are shown in Table 108.1.

108.5  Conclusions

The problem researched in the paper is to select appropriate courses for the leading 
users to utilize mining dynamic based on Web [9]. It will immediately recommend 
appropriate courses for the next time based on the previous visit records. Practice 
has shown that the application of mining technology based on Web in feature 
course system has improved the personal service level of feature course system. It 
has offered intelligent assistant methods for the decision analysis of system.
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