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Abstract
The rapid development of current wisdom education has become the mainstream that leads the
development of education informatization. The development of wisdom education relies on big data
network resources to adapt to online teaching resources and online learning environment. Wisdom
education can meet the needs of teachers, students, researchers, and the public areas under the
support of the Internet of Things, cloud computing, big data, and ubiquitous networks. As a very
important part of wisdom education, the wisdom education environment plays a fundamental role in
wisdom education. In an intelligent learning environment, personalized learners need to build an
efficient community intelligence education model, which acquires and stores the data produced by
the learners touching the related physical elements in the intelligent situation through the sensing
device. An intelligent learning environment is able to analyze and infer the data and adapt the present
educational research according to the individual needs of learners’ program providing Bintelligent^
learning services. In addition, guided by the system model and design principles of the wisdom
education environment, this paper put forward the initial design ideas of the wisdom education
inquiry base in order to provide some guidance to the construction of the wisdom education
environment. This paper introduces XML language to standardize the representation of learning
situation model and illustrates it with a concrete example.

Keywords Interactive technology . Community guiding .Multimedia system . Information
technology . Data transmission

1 Introduction

With the rapid development of advanced technologies, such as cloud platform, online learning
space, and big data, wisdom education has entered the vision of educators, and the concept of
building smart classrooms in the information technology environment has been proposed.
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Research showed that, although the information technology has been introduced to the
classroom for such a long time, there are still many uncontrollable problems in the construction
process of the wisdom classroom. Teachers often have misunderstood the information about
the revolutionary application change under the support of information technology, which
fundamentally leads to the impossibility of constructing the smart classroom. Although
relevant departments have paid attention to information technology, how to use information
technology to improve classroom teaching properly and accurately and to complete high-
quality and high-efficient teaching is still a difficult problem in constructing intelligent
classroom. Based on the above background and status quo, this paper explores the ways of
constructing a smart classroom under the environment of information technology, which
provides a meaningful reference to the construction of a smart classroom.

In the context of intelligent learning, taking the personalized learning service realization
into account, the function of the intelligent perception part is especially important. At present,
there are still some imperfections in the research on intelligent learning in China: lack of
efficiency, complete and reusable situation models. Existing learning situation models can only
describe static information such as time, location, and learner personal characteristics. In
practice, the static model is difficult to adapt to the dynamic learning scenarios and learners’
ever-changing needs. Although most of the research had been conceptually expressed, or
information models were constructed, it is difficult to popularize the information due to the
lack of standardized representation methods. In order to ensure the compatibility and reusabil-
ity of the scene model, it is necessary to construct a simple characterization system.

Wisdom education is a new education mode generated by the integration of information
technology and education, which represents the development and reform direction of educa-
tion in the future. At present, many countries have regarded the wisdom education as a major
strategy for education development in school teaching. The development of wisdom education
needs to be established starting from an educational environment. As the supporting space and
external conditions of education activities, education environment plays an important role in
the development of the educational community. Therefore, constructing an intelligent envi-
ronment is the main task of carrying out wisdom education. During the process of design and
construction in a wisdom environment, advanced learning, teaching, and management theory
should act as references. Researchers should make good use of the Internet of things, cloud
computing, such as augmented reality technology, so as to establish a wisdom education
environment [1, 2, 29]. The Fig. 1 gives the wisdom education structure.

Fig. 1 Wisdom education
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Implementation of educational resources cloud services. As a new computing model, cloud
computing technology will have a far-reaching impact on education informatization. All
primary and secondary schools should follow the development trend of cloud service mode,
changing the traditional decentralized construction of school computer room situation. Based
on the education cloud service platform, we gradually recommend using shared educational
information resources to promote the interconnection and interoperability of educational
management information systems, finally, achieving education information sharing and busi-
ness collaboration among education departments.

The future campuses and classrooms refer to the campuses and classrooms that are
digitized, networked, and informatized. In such schools and classrooms, teachers can directly
demonstrate the teaching content through a variety of media, and students can enter the virtual
scene for an interactive experience. The role of information technology in interaction process
between teaching and student self-learning has been brought into full play. In this regard, the
competent department of education can introduce advanced teaching techniques and equip-
ment from developed countries and carry out pilot demonstrations on future campuses and
classrooms in a planned way.

2 Wisdom education and wisdom community

2.1 The concept of wisdom education

Wisdom education is based on a new generation of information technology used to create an
intelligent education information ecosystem. In this ecosystem, learning is more autonomous,
content is more adaptive, and more efficient through intelligent interaction among the various
subjects so as to meet educational needs and the needs of society. The basic connotation of
wisdom education in the information age is to promote the learners’ wisdom learning abilities
by constructing a smart learning environment and using the wisdom teaching method so as to
enhance the expectation of talents, that is, to cultivate people with high intelligence and
creativity, and to allow students participating in wisdom practical activities and continue to
create products and values. Existing science and technologies provide students, teachers, and
parents with an efficient and equitable education system that fosters fruitful educational
performance.

The essence of the development of wisdom education is bring back to the essence of
education-recalling process, which has undergone a process of continuous development and
evolution. As a support system for the development of wisdom education, the education
environment of wisdom is also very complicated which involves several relevant subjects,
including the smart learning environment, the smart teaching environment, the smart manage-
ment environment, the smart schools, smart homes, smart cities, etc., The essence of its
existence is to provide perceptual services for the emergencies and development of learners’
wisdom learning processes.

2.2 Wisdom campus connotation

In terms of the connotative characteristics of a smart campus, experts in different
fields such as the Internet of Things and educational technology had proposed
different definitions. Huang Ronghuai put forward the concept of Bsmart learning
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environment^ and suggested that the smart campus includes the five aspects: compre-
hensive environmental perception, seamless network interconnection, massive data
support, open learning environment, individual service for teachers and students. Jiang
Dongxing suggested that the intelligent campus has the characteristics of six aspects
such as high-speed Internet, ubiquitous application of intelligent terminals, full team-
work convenience, symbiotic synergy of collective knowledge, intelligent application
of business applications, and integration of external wisdom. Ji Peiyu proposed that
wisdom campus has ubiquitous Internet with several features, that are a fully aware of
the campus environment, a broad open learning environment, an intelligent data
processing and personalized application services. Combined with the practical appli-
cation of the school and the above experts’ point of view, the smart campus has the
following characteristics.

Wisdom campus pays more attention to the mobile Internet and Internet of things in the
process of construction so as to realize comprehensive interconnection and intercommunica-
tion among people, things to things in the campus, and people to things, and provide them at
anytime or in anywhere.

Various smart sensing technologies includes light, azimuth, imaging, temperature, humid-
ity, position, infrared, pressure, radiation, touch, gravity and other technologies which are
widely used, enabling real-time access to a variety of monitoring information.

The construction of a smart campus is based on the large amount of data collected. By
constructing data mining models, designing reasonable analysis and prediction methods, and
synthesizing data and information to make intelligent reasoning and mining analysis.

The smart campus emphasizes the concept of personalized service, which provides a
personalized application portfolio for different categories of users and provides users with a
friendly service interface and personalized services. The Fig. 2 gives the Internet of Things
framework.

Fig. 2 Internet of Things Framework
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2.3 Construction of wisdom education evaluation index

Wisdom for the educational construction content mainly includes in four aspects: First, the
induction of various innovative technology, embedded in a variety of objects and facilities so
as to realize the campus in any place; Second, through highly developed network, people and
all kinds of things are connected into the network to form a unified part; The third is to process
and store all data through large storage devices and high-speed computers. Fourth, it is aimed
at the various needs of teachers and students, applying the collected data and providing all
kinds of assistance to teachers and students in a timely manner [13, 18].

According to the requirements of the above four levels, we construct a 4-layer model of
wisdom education. The four layers are the perception layer, the network layer, the data and the
application layer, thus realizing the wisdom of the campus.

Perception layer: the perception layer mainly realizes the acquisition function of
information, which is the prerequisite for wisdom education. Deploy RFID, sensors,
and camera equipment in campus libraries, classrooms, and residence halls. At the
same time, mobile devices such as mobile phones and PADs are used between
teachers and students to monitor various information and provide basic data for the
entire campus [8, 27].

Network layer: the network layer is the highway of information aggregation, which
is the backbone of education construction. Make full use of the Internet, the campus
network, the Internet of things, such as network technology, and combine both wired
and wireless networks. The cognitive layer data get access to the network, which
enables the data in the network to be received quickly and effectively [12, 17].

Data layer: the data layer consists of large-scale data which is continuously col-
lected by the network layer, and it is integrated in a timely, efficient and reliable way,
and the unified management is realized. We need to build a unified, complete, sharing,
standard data center. Through the data correlation analysis, data mining technology
converts the data signal to more useful information and knowledge [3, 9, 25].

The application layer: the application layer refers to the interaction between the
teacher and the student, the network layer, and the data layer directly interacting with
a wide range of application systems, such as the smart library system, the school
system, and the IC card service system. The teachers and students can access these
systems through a variety of terminal equipment, these systems can also be person-
alized information on demand pushed to different teachers and students, so as to
improve the campus environment.

In general, wisdom education includes an intelligent library, mobile campus education, and
intelligent teaching.

2.4 Wisdom library

School library is an indispensable part of school education, which is the school’s
treasure trove of knowledge as well. However, with the continuous expansion of the
collection of books in school libraries and the increasing number of borrowers, it is a
pressing issue for schools to make libraries providing in-depth, accurate and rapid
services to teachers and students. Smart wisdom formally uses a smarter approach to
harnessing the Internet of Things, cloud computing and smart devices to change the
way teachers and students interact with library equipment, systems and resources to
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increase the clarity, flexibility and responsiveness of interactions, in order to achieve
intelligent service and management [19].

Campus card system construction is not only a very important part of wisdom
education, but also the embodiment of a modern campus management. The establish-
ment of campus card promotes the unified sharing processes of school information
and data, making the original complex, incompatible, relatively independent of various
management. The business systems are effectively coordinated and optimized to form
a holistic, high scalability, which makes it easy to maintain and manage the campus
information service platform for school management which is able to provide a
scientific, and efficient management tool. At present, a card can replace the original
messy documents, such as student ID, medical card, library card, bath card, access
card. This management model replaces the traditional approach [10, 31].

Wisdom teaching is an adaptive learning support system that can simulate the role of
classroom implementation of personalized teaching, imparting knowledge to learners and
providing guidance. The key technologies in teaching wisdom are artificial intelligence and
Bcloud computing.^ With the continuous deepening of artificial intelligence research, we can
already make the system generate consciousness and thinking, which makes the wisdom
teaching have a wisdom foundation. At the same time complex thinking can be handed over
to the powerful Bcloud^ to deal with, which in turn provides wisdom for the wisdom of
teaching protection [5, 33].

The basic feature of the education environment is intelligent. Existing information technol-
ogies can support the wisdom of education through the RFID, HRS, QRCode technology and
various sensors, embedded devices, such as physical education environment perception
(including education activity place of temperature, humidity, light, sound, air, etc.), situational
awareness and social awareness.

2.5 The environmental characteristics of education

Wisdom education environment is formed under the support of information technolo-
gy, which is a high-level development of education informatization and also a product
of the integration of information technology and education development. Wisdom
education is an educational ecosystem. Wisdom education environment is the material
field that connects the wisdom learning environment, the wisdom teaching environ-
ment and the wisdom management environment. The relationship between the main
bodies in the system is complicated and it is difficult to divide them clearly. The
smart education environment can support the normal operation of knowledge space
conditions. Guided by the advanced educational concepts, the existing educational
resources and technologies are utilized to realize the interaction between the subjects,
which eventually leads to the Bwisdom^ of the interactive subjects [6, 15, 19, 22, 24].

2.6 A conceptual model of a smart campus

Human-computer interaction: Intelligent technology can obtain information about the
campus environment and device status and obtain information about the activity of the
person through the wearable devices. We can use intelligent terminals and self-service
devices to obtain user input information and provide timely feedback and control to
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achieve campus physical information collection and unified management of environ-
mental control.

Pan on the Internet: Provide information between people and people, people and things
through a variety of wired and wireless networks. Teaching information, location information
and environmental information on campus can be mapped to cyberspace in time to build a real-
time network environment.

The actual link: Through the interconnection of social networks, the Internet of Things, and
the Internet, a campus-physical system (CPS) is constructed to achieve a seamless connection
between virtual and physical campuses [21, 26].

Virtual Image: Based on cloud computing, cloud storage, cloud services, such as
campus network space technology construction, including structured networks, semi-
structured networks, unstructured data distribution parks. Establish a virtual image of
the campus in cyberspace and comprehensively reflect the operation of the physical
campus [11, 30].

Comprehensive Cognition: Apply big data technology to campus virtual image analysis and
fully grasp the operation law of physical campus. Realize the ACTS on campus through the
physical campus information system and realize the intelligent interaction between teachers
and students [4, 16, 32].

Smart operation mode: With the support of the smart campus, make scientific decisions
based on school operation management rules, resource scheduling, and business activities.
Through the process management, collaborative support and scene modeling technologies to
support smart schools, to achieve intelligent personnel training and cultural heritage innova-
tion, and to achieve the purpose of supporting smart education through smart campus
construction [23, 34].

2.7 Situation model in wisdom learning environment

Situation modeling conceptualizes its components and structures and presents them visually. In
the past decades, researchers have developed a variety of situational models using different
modeling methods. Depending on the problem to be solved, the application domain and the
architectural perspective, the results obtained by researchers choosing different models may
vary greatly. Currently usage in situational modeling methods includes key-value model,
markup language model, graph model, object-oriented model, ontology model and so on.
Situation models used in computer applications are generally generic models with a high
degree of abstraction. Learning context models in education are relatively specific and are
closely related to certain types of teaching activities [7].

Based on the characteristics of the Wisdom Learning Environment and the needs of
Wisdom Learning Services summarized in the previous section, this study constructs a
comprehensive learning situation model, which divides learning situations into four categories:
learners, learning environments, learning activities and devices.

Learning activities mainly include access to learning resources, collaborative learn-
ing needs and assessment services. In the process of learning activities, the system
will call the appropriate resources and services according to the actual situation and
the default program.

Students use mobile phones, tablets, PCs, smart TVs and other devices to support
learning. During the learning process, the system learns the learner’s action, location
and scene through the device to identify the materialized learning objects. It also
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needs to determine the network link status, power consumption and other constraints
of the device to provide the service in an optimal way [28]. The Table 1 gives the
definition.

2.8 XML binding of learning model

The model describes the components of the learning situation, as well as the interre-
lationships among the elements. Focusing on the development of an intelligent
learning system and the design of activities programs, it is necessary to map the
specific instructional design into a format that can be understood and executed by the
software system. XML language is the most commonly used description language in
information technology standards, which has the characteristics of scalability, flexibil-
ity, openness and cross-platform. Here, we use XML as the descriptive language to
define the description of the learning situation, providing a standardized description.
The specific description of the code is shown below Fig. 3.

In an intelligent learning environment, situational awareness adaptive learning process not
only needs to describe the default contextualized learning plan in the XML file or other forms
through design-time tools but also conducts learning system BRun-time^ engine to match this
scheme [14, 20].

Learners’ learning activities and scene recognition all occur at the user level. The
layer under the user layer is the perceptive layer, where the smart learning environ-
ment senses and records the user’s situation through an application installation on a
terminal device such as a mobile phone. The layer under the perception layer is the
situation layer, according to the system to detect a variety of information cleaning and
processing and logical reasoning, more accurate, three-dimensional reduction of mean-
ingful situations, and further based on the system context rules to adapt to the default
service plan. The bottom layer is the service layer, which is responsible for docking
with various services provided by the system in the intelligent learning environment,
such as resource delivery service and learning support service.

When the system is actually running, once the learner enters the preset learning
scene, the system will determine the current learning situation and trigger the corre-
sponding preset learning activity plan according to the collected sensing information.

3 Community wisdom model based on interaction technology

With the rapid development of the economy in China, people are demanding for
housing issues. In addition to paying attention to the illumination of the residential
area, afforestation and noise pollution, more and more people are paying more
attention to the residential area’s intelligence. Community intelligence is the use of
modern 4C (i.e. computer, communication and network, self-control, IC card) tech-
nology, using efficient transmission networks, a variety of information services,
property management and residential intelligent systems to provide high-tech intelli-
gent means to achieve efficient services and manage the safe and comfortable home
environment. Intellectualization is a cross-sectoral and multidisciplinary technical
project that requires the concerted efforts of the architectural design department,
construction department, software developer, system integrator and network product
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supplier. Truly intelligent communities do offer a host of conveniences to occupants.
However, since most intelligent control networks in residential areas now use Fieldbus
structures with different standards and incompatible products, the decentralized, com-
plex and incompatible systems are under construction and their transmission speed
and quality are not enough to meet the needs of requirements. The Fig. 4 gives the
demonstration.

3.1 Interactive technology algorithms and FPGA implementation

Search for data points from the beginning: the first point or the first line, the left
point and the upper point is expanded the value of 0. Other spaces are not taken into
account. The tag value is initialized to 1: the number of connected pixels counts: open
up an array Sum []: the same time to open up an equivalent relational array K:
Equivalent relational array is a subscript on behalf of Unicom block array value
represents this tag grayscale value. If the two grayscale values are equal, then that
these two are connected. Now use lab () to represent the value inside the K array.

If Pn 0ð Þ ¼ Pn−1 0ð Þ ð1Þ

ThenLn 0ð Þ ¼ Ln−1 0ð Þ ð2Þ

Else if Pn 0ð Þ ¼ Pn 1ð Þ ð3Þ

ThenLn 0ð Þ ¼ Ln 1ð Þ ð4Þ
If Pn (0) = Pn (1), Ln (0)! = Ln (1) then these two blocks are equivalent. The Ln (0) and Ln (1)
marks are equivalent.

Table 1 Definition of each node tag in XML description

Nodes Sub-nodes

learner <name>
<age>
<sex>
<major>
<interest>

activities <activity> <visitRes>
<cooperate>
<test>

environment <physical_enviornment> <location>
<time>
<temperature>
<noise>

<social_environment> <learner_group>
<learning_background>

devices <device> <battery>
<net_connection>
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Step 1: If Ln (0) > Ln (1): and lab (Ln (0)) = Ln (0) then the Ln (0) block has not yet been
connected to other blocks or has the smallest mark in the connected block. Then Lab (Ln
(0)) = lab (Ln (1)), which is connected to the Ln (1) block.

If Lab (ln (0))! = Ln (0), we prove that the Ln (0) block is already connected with
other blocks, so we need to find the block with the smallest mark in this block, Lab
(t) = t, t is a block tag. Here we take the following notation for t = Lab (ln (0)); that is
t is the block connected to lab (Ln (0)) and t is the smallest block if lab t and Ln (1)
for comparison.

Step 2: Ln (0) < Ln (1): and lab (Ln (1)) = Ln (1), then Ln (1) has not yet been connected
to other blocks or is the least labeled in the connected block. Then lab (Ln (1)) = Ln (0). If
lab (Ln (1))! = Ln (1), we prove that the Ln (1) block is already connected with other
blocks, so we need to find the block with the smallest mark in this block, t is a block tag.
Here we take the following notation for t = Lab (ln (1)); that is t is the block connected to

Fig. 3 Using XML describes an instance
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the lab (Ln (1)) block and t is the smallest block if lab Otherwise continue to track, then t
and Ln (0) block comparison.

3.2 Community intelligent development history

In 1984, an old finance building was rebuilt in Hartford, United States, called the City Place
Building, which has 38 floors and a total construction area of more than 100,000 square
meters. When the architectural design was changed, the architect did not realize that this was
the first Bsmart building^ in the world. This achievement is due to the integrated application of
innovative technologies. United Technologies Building Systems Co., Ltd. (UTBS) has signed
contracts to build air-conditioning, elevators and disaster prevention facilities, and to connect
computers and communications facilities. This is recognized as the world’s first Bsmart
building.^ After the first intelligent building, smart buildings have sprung up all over the
world. Electronic technology has gradually entered the home and constitutes home automation
equipment such as home appliances, communication equipment and security and disaster
prevention equipment. The phenomenon of intelligent housing shows that the development of
information technology provides basic control and management for home, home appliances,
security, disaster prevention, and various communication (words, data, images) devices.
Among them, intelligent technology is the core of residential intelligent technology. The
United States, Europe and Japan all have their own intelligent transportation standards. Japan
and Singapore have buses suitable for large residential areas.

In recent years, intelligent buildings have developed from office buildings to intelligent
residential and residential areas. In this regard, the Ministry of Construction Housing Indus-
trialization Promotion Center has done a lot of work. In early 1999, the residential smart panel
discussion brought this topic up. In April of the same year, the Housing Industrialization Office
and the Survey and Design Department jointly issued the BNational Residential Community
Intelligent Demonstration Project^ declaration form. After several months of application and
screening, seven demonstration plots were evaluated in early 2000. In August 1999, the
General Office of the Ministry of Construction of the State Council, the State Planning

Fig. 4 New technologies that lead the wisdom education
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Commission, and the State Ministry of Economic and Trade and other committees put forward
Bseveral opinions on promoting the modernization of the housing industry.^ This has greatly
supported the promotion of residential quality notifications, the promotion of residential
modernization, intelligence and information. At the end of 1999, the Center for Housing
Industrialization released the key points and technical guidelines for the construction of
intelligent system demonstration projects for residential communities in the country (the draft
trial). This has contributed to the regulation of housing and community intelligence markets.
At the same time, the outline of the construction project of the national residential community
intelligent technology demonstration project was issued, and the implementation outline of the
intelligent demonstration zone was formulated.

3.3 Community intelligence education has some problems

Currently, smart residential areas have ADSL, LAN and HFC. For residential builders and
managers, access to various technical backgrounds and physical carrier media is different.
Taking the most economical and optimized equipment and wire cloth in the region is a
problem that real estate developers and property management companies need to solve in
the construction of intelligent communities.

Although the United States, Europe, and Japan all have their own home network planning
standards, most of these standards exist in villa building planning. In the planning of the villa
building, the home network is directly connected to the municipal grid. The development of
intelligent communities and foreign countries is different, depending on the introduction and
development of intelligent technologies.

At present, the intelligent management of the community is generally composed of
intelligent monitoring, intelligent intercom, intelligent inspection, intelligent parking and so
on. Although there is only one management center, the systems are centralized rather than
integrated.

The technical differences of each system are too great, the maintenance personnel should
not only master the computer knowledge but also master the control technology and the
electrician technology, plus, such talent is very short now. It is worth noting that lots of
communities are made of electricians.

Because of the difficulty in developing smart community hardware systems, they will be
used in financial system security devices. Information browsing LAN (BL) devices used for
industrial automation and control equipment have a single function and are costly. At the same
time, there are many control network technologies that are difficult to be compatible with each
other. In the control network, the fieldbus takes over the entire market. With the development
of information technology, traditional technology can no longer meet the information needs of
the region, which has become the bottleneck of regional intelligent construction. Therefore, the
research topic that Ethernet applies in the intellectualized district is paid more from various
research institutions. However, at present, Ethernet is not directly used to control the network.

3.4 VLAN technology

The nature and function of a bridge/switch is to provide enhanced network services by splitting
the network into multiple collision domains. However, the bridge/switch is still a broadcast
domain and a broadcast packet can be forwarded by the bridge/switch to the entire network.

4734 Multimedia Tools and Applications (2019) 78:4723–4741

RETRACTED A
RTIC

LE



Although routers on the third floor of the OSI model provide broadcast domain segmentation,
the switch also provides a broadcast domain segmentation method called VLAN.

AVLAN is a logical broadcast domain that spans multiple physical LAN segments. People
design VLANs to provide workstations with separate broadcast domains that are logically
segmented based on their capabilities, project groups, or applications, regardless of the
physical location of their users. AVLAN= a broadcast domain = logical network segment.

Advantages and Installation Features of VLANs: Advantages of VLANs: Security, broad-
cast frames in one VLAN do not propagate to other VLANs. Network segment, the physical
segment is divided into several logical network segments as needed. Flexibility: Switch ports
and connect user logic into interest groups. For example, the same department staff, project
teams and other user groups to segment. Typical VLAN installation features are: each logical
segment is like an independent physical segment; VLANs span multiple switches and carry
traffic for multiple VLANs by the trunk.

Member Modes for VLANs: Static, ports assigned to VLANs are statically (manually)
configured by the administrator; dynamic, dynamic VLANs identify their membership based
on MAC addresses, IP addresses, and so on. When using MAC addresses, the usual way is to
support dynamic VLANs with VLAN Membership Policy Server (VMPS). VMPS includes a
database that maps MAC addresses to VLAN assignments. When a frame arrives at the
dynamic port, the switch queries the VMPS according to the source address of the frame
and obtains the corresponding VLAN assignment.

3.5 The intelligent fusion overview

In intelligent buildings, task areas such as control and monitoring require high real-time
performance, so a distributed real-time control system is needed to implement control tasks.
In a distributed real-time control system, a communication network is used for information
transmission to implement task interaction between different computing devices. In order to
meet the real-time requirements of the task, communication between tasks must be completed
within a certain communication delay time. The total communication delay between message
transmission and message reception is called end-to-end communication delay, which mainly
includes four factors: generation delay, queuing delay, transmission delay and transmission
delay. The queuing delay is determined by the MAC layer of the communication network. In
order to meet the time-limited requirements of a residential intelligent system, a dedicated real-
time communication network with definite and limited queuing delay is usually adopted. A
typical real-time communication network is a field bus.

Fieldbus, as defined by the International Electrotechnical Commission IEC / SC65C, means
digital, serial and multipoint communication between field devices installed in the manufactur-
ing or process area and between field devices and automatic control devices in the control
room Data Bus. The all-digital control system developed on the basis of Fieldbus is called
Field Control System (FCS).

In the face of so many field buses, how do users choose? To solve this problem, the
International Electrotechnical Commission (IEC) started preparations for establishing a single
Fieldbus international standard in 1984. However, due to historical reasons such as the
development of industries and regions, together with the drive of their own interests by
companies and conglomerates, a major battle took place around the standards of Fieldbus
technology. Finally, after many compromises, they passed the resolution including FF,
Profibus and other eight buses, including IEC61158, did not achieve the goal of developing
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a single standard. This outcome shows that in the future for a long period of time a variety of
Fieldbus will coexist, the network control system integration and information integration will
face a difficult complex situation.

3.6 Fieldbus for interactive technologies

Because switching Ethernet is the work for the bottom two layers based on OSI
operation protocol, and TCP / IP is mainly used to operate the transport layer and
network layer protocol. In fact, Ethernet and TCP / IP are capable of handling
different protocols, but they also cause interoperability problems. Therefore, an open
standard application layer protocol is needed. Different manufacturers of the applica-
tion layer protocols are in the small-scale presence, different products on-site interop-
erability is poor. The combination of Ethernet and software is the OPC technology
currently used in industrial Ethernet control technology. OPC technology is to realize
the control system field equipment level and the process management level informa-
tion exchange, the control system opening key technology. OPC to OLE / COM
mechanism for application communication standard client / server model, the hardware
interface development work by the manufacturer to complete, provided to the server
in the form of a server, and provides a series of software data exchange standard
interface and to solve the process control System and its data source data exchange
problems show. Consider the community intelligent construction often use LON bus
system, we can design the network structure using the OPC server, LON network
through the OPC server and other Ethernet devices to exchange data.

3.7 Embedded technology makes it possible for lower-level controllers to access
Ethernet directly

It is undeniable that before the advent of embedded technology, the intermediate controller in
the unit intelligent system generally uses RS-485 or other bus interface, so it is difficult to
connect to the Ethernet switch. Due to the development of embedded technology, whether it is
embedded LINUX or Windows CE making the controller used as if it is an ordinary PC, and
Ethernet data exchange problems solved. Even front-end devices are currently embedded, such
as digital cameras. Therefore, the emergence and development of embedded technology to
monitor the monitoring data involved in Ethernet to remove the biggest obstacle.

Consider the use of switched Ethernet technology to solve the problem of network
bandwidth. Switched Ethernet provides a direct and fast point-to-point connection between
the source and the destination of the switch. The incoming packets from the switch come out
directly from the destination interface to which it is connected. Switch is mainly used to divide
the network into different conflict domains and expand the network at the same time. The
performance of such a network depends primarily on the performance of the transmitting
device and the receiver. The small-scale network structure increases the throughput and
bandwidth of each network segment, which provides a unique point-to-point link for each
user. This architecture is identical to a simple point-to-point connection, which provides a
dedicated, independent channel for each device connected to another device, so the bandwidth
of the network is properly addressed. Exchange technology for switching Ethernet is divided
into store-and-forward, pass-through and non-segmented pass-through.
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3.8 System composition and function

According to the general construction requirements of the intelligent community, we designed
an application system based on Ethernet technology, which is suitable for the intelligent
construction of most of the cells at present. After the completion of the district is characterized
by multi-level prevention, so that no cell blind area and dead ends, the centralized management
of system equipment easy to operate for the community to provide an efficient, comfortable
and convenient construction environment, making it an advanced intelligent building technol-
ogy with the characteristics of the modern residential district. In general, the cell security
system consists of the following subsystems.

3.9 Interaction technology in an augmented reality system

Interaction technology is closely related to the display technology and the registration tech-
nology in the augmented reality system and satisfies the desire of people to interact naturally in
the virtual and the real world. With the development of human-computer interaction technol-
ogy, users can get rid of the traditional ways of interaction, such as the keyboard and the
mouse, to realize a more natural and human interaction mode. For example, iPhone multi-
touch interactive technology can accurately identify a variety of finger movements and get the
location of the finger touch coordinates to achieve the natural interaction of hand gestures. As a
new type of human-computer interaction interface, augmented reality itself is based on
dynamic gesture recognition. Human-computer interaction based on dynamic gesture recog-
nition can bring broader applications to augmented reality systems. Therefore, interactive
technology has a high scientific value.

Interaction technology is the abstract expression of some interactive tasks with common
characteristics. It studies the commonality in the process of human-computer interaction and
realizes the interaction in different environments. Its research goal is to achieve the natural and
efficient interaction between human and machine. With the improvement of computer perfor-
mance, the miniaturization and portability of display devices and the enhanced scene of only
Bdisplay^ can no longer meet the needs of users, thereby promoting the application of various
interactive technologies in the AR system, such as voice recognition technology, gestures and
human posture recognition technology.

People have a variety of sensory perception of their own function, the virtual environment
can provide users with a true high immersion sensory experience. Through gestures, body
gestures, voice and even eye-point capture can be used as an interactive way to augment the
reality system. In addition, haptic, olfactory, auditory, force feedback, etc. which can also be
output as output, thereby realizing a combination of multi-channel augmented reality interac-
tion and user intent. Tempest shares a projection tracking and drawing system based on
enhanced display technology at TED, including gesture tracking, face tracking, and Bglobal
magic dust^ based on Kinect depth imagery control. The Fig. 5 present the designed
framework.

3.10 Community wisdom education technical support

Thanks to the same technology as commercial Ethernet, systems often provide a large support
network and resources. At present, in order to promote the application of Ethernet in the
industrial field, the International Industrial Ethernet Association and the IAONA have been set
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up in the world and the key technologies of the industrial Ethernet are researched in
cooperation with the AMR Research Center and Gartner. The American Institute of Electrical
Engineers is working on new standards for field devices and Ethernet communications that
allow the network to see the objects directly, laying the foundation for Ethernet to enter field-
level industrial automation. In response to market trends, major industrial automation compa-
nies and organizations around the world have stepped up their industrial Ethernet implemen-
tation: French company Schneider Electric launched the Transparent Factory Strategy 4 years
ago, making it the firm advocate of industrial Ethernet applications. Modbus TCP / IP is the
current Industrial Ethernet fact Standards and to promote Ethernet’s sensor and device-level
applications. Siemens, Germany, released the industrial Ethernet white paper in 1998 and
released its industrial Ethernet specification in 2001, called ProfiNET. Rockwell Automation
USA released industrial Ethernet specification in 2000, called Ethernet / IP. FOUNDATION
Fieldbus FF in 2000, Industrial Ethernet was released as HSE. Ethernet has been used for so
many years, Ethernet technology can provide better technical support and services when
compared to other various buses.

3.11 IBMS database design

IBMS database features mainly in a variety of information to enhance, add, update, secure
backup and delete, including user management information, owner information, rental regis-
tration form information, equipment information, personal information. Each part of the data
content is intrinsically linked to the characteristics of the system’s data, we summarize the
following needs.

Personnel management information, including data items: user number, position, name,
user password, permissions and so on.

Owner information, including data items: the owner code, the owner’s name, gender,
contact address, telephone number, date of arrival, arrival date, whether to live, room number.

Cell information table, including data items: cell number, cell name, cell description, a
person in charge, the number of buildings, the total number of residential building area, floor
space, the total population, and notes.

Vehicle management, including data items: license plate number, user, entry time, access
time, irregularities, payment status, management number.

Fig. 5 Message forwarding between server and client
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The application of Ethernet technology in residential area intelligent construction, as a very hot
topic in the field of residential intelligent research, has been more and more academic attention.
The topic itself involves a wide range of knowledge, the need to integrate computer network
technology, Fieldbus technology, industrial Ethernet control technology, and each aspect is a topic
worthy of further study.We will all aspects of the latest theoretical research results gathered in the
community wisdom education, which will make our district more intelligent and humane.

4 Simulations

In this section, we test the guiding performance. We use the index of efficiency proposed by
the [27] as the reference. In the Table 2, we give the efficiency comparison results. The result
inspires us that the proposed method has the better performance.

5 Conclusion

With the improvement of computer performance and the increase of traffic, the traditional LAN
has exceeded its own load, and the interactive Ethernet came into being, which obviously
improves the performance of the LAN. Compared with the current bridge and router-based
LAN topology, network switches can significantly increase the bandwidth, and the exchange of
technology to join the establishment of a relatively decentralized network. Real-time interactive
tool is a very important tool in the wisdom education system, which provides convenience for
real-time communication between teachers and students or students, which makes teachers or
students can communicate without leaving home. The change of the information-based teaching
mode is the most fundamental part of realizing the wisdom classroom. Based on the perception
learning process, we propose a newmodel of intelligence learning. Themodel acquires and stores
data generated by the learner touching the physical elements in the intelligent context through the
sensing device, and analyzes and derives the data. This generates personalized demand informa-
tion for learners to provide targeted intelligent Blearning services^. We use the XML language to

Table 2

Method and experiment set (%) Designed [12] [19]

1 98.45 94.48 96.76 97.02
2 98.35 95.56 96.45 97.04
3 98.62 94.35 96.19 97.78
4 97.45 94.22 96.58 97.45
5 97.86 94.06 95.68 96.28
6 98.98 95.07 95.26 97.35
7 97.63 94.45 96.36 96.86
8 98.22 94.86 95.42 96.76
9 97.47 94.95 95.52 96.45
10 96.56 95.32 96.63 97.36
11 98.25 94.15 95.52 96.52
12 98.56 94.25 96.58 97.51
13 97.36 94.26 96.56 96.58
14 98.98 95.35 95.95 97.63
15 98.10 95.21 95.25 96.76
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standardize themodel representation and further discuss the runtimemodel implementation of the
situation model in a smart learning environment. It can be used as a reference to further study and
develop the context learning environment.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.
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