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Application of Parametric Generation
Technology in Landscape Architecture Planning
and Design

Fangxiao Liu®™
Weifang Engineering Vocational College, Weifang 262500, China
18854884903@163.com

Abstract. Parameterization is developed on the basis of the development and
application of computer technology to a certain level. Driven by digital technology,
parametric design has started and discussion in the fields, providing a new way
of thinking to solve problems. It is the process of using parametric generation
technology to design and plan landscape architecture. This is a technology to
generate different types of landscapes from a set of parameters defined in the
form of mathematical equations. Parametric generation technology has been used
in landscape architecture for many years, but it has not been widely used until
recently due to its complexity and high cost. However, with the development of
computer capabilities and software tools, it has become an affordable solution for
creating landscapes and other applications, such as urban design.

Keywords: Landscape architecture - Parameterization - Generation technology -
Planning and design

1 Introduction

With the development of the times, human beings continue to develop and consume
nature, which has caused a serious ecological crisis. The living environment of human
beings and other creatures has been damaged. At the same time, the development of
urban projects has caused the destruction and disharmony of the urban landscape. As
one of the three pillar disciplines of residential environmental science, landscape archi-
tecture plays an important role in improving the living environment, maintaining the
natural ecological environment, and promoting the sustainable development of human
beings and cities, As an important part of public open space, it can provide good eco-
logical environment and habitat conditions for human beings and other creatures, and
can inherit excellent traditional culture, continue the memory of places, and highlight
local characteristics [1]. Professor Wang Xiangrong once said: “The positive signifi-
cance of landscape architecture does not lie in what form and landscape it creates, but
in its positive role in social development”. Therefore, landscape architecture is of great
significance to natural ecology and human settlements. The design method of landscape
architecture is the basis to ensure the role. The design process architecture is the and

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2024
J. C. Hung et al. (Eds.): FC 2023, LNEE 1133, pp. 1-7, 2024.
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technology and humanistic arts. It requires not only the objective factors of the site, such
as terrain, vegetation, road traffic, etc., but also a certain art form to carry and express
the site culture and humanistic values [2].

The logic of computer design software itself is to find the key to solving problems
through programming. The logic of programming and landscape architecture design
complement each other, affecting the design field, and it enables human beings to have
unprecedented ability in dealing with complex environmental problems. BIM, parametric
design, algorithm generation and other digital technologies have begun to be applied to
the disciplines and industries of architectural design, urban planning and other related
fields. Computer technology has gradually changed from auxiliary drawing to auxiliary
design, and the technology has also become increasingly practical [3]. The relevant
design software based on computer technology itself is an accurate program synthesis
under the programming logic. Therefore, using computer technology can help us analyze
and establish design logic more accurately and form more scientific design results.

2 Related Work

2.1 Research on Parametric Design of Landscape Architecture

In recent years, under the continuous exploration of many domestic scholars, parametric
design has been gradually applied. It is hoped that parametric design, a new method,
can be introduced into landscape architecture design, change the thinking of landscape
architecture design, and make bold innovations in design methods. Based on parametric
design, data and facts, the design is carried out through a logical concept of system
theory, so as to make the design results more scientific and reasonable. In the research on
parametric design of landscape architecture, scholars from Tsinghua University, Beijing
Forestry University and Tongji University have studied the parametric design method
[4].

The application of parameterization in the whole design process in China is mainly
realized in small scale. For example, in the parameterized layout design of an exhibition
park, a parameterized design is carried out for a smaller scale exhibition park. However,
overseas countries have been able to use a variety of parameterized design theories and
software platforms for different scales of practice. On the basis of combing the examples
and theories of parametric design at home and abroad, this paper sorts out a whole set of
parametric design process of landscape architecture, which can be used for reference.
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2.2 Landscape Parametric Design

The design method is to analyze and digitize the terrain, hydrology, soil, vegetation,
space, economy and culture and other factors that affect the design on the relevant
software platform. The parameter information attributes shall be unified during data
processing to facilitate the determination of parameter relationships later. These data
information will be input into the established parameter relationship as parameters, and
the design system will be constructed. After calculation and constant adjustment of
parameters, the design results that are suitable for the site will be obtained. This is an
innovative design method from top to bottom. In the parameterized design method of
landscape architecture, the influencing factors analyzed in the earlier stage effectively
control the generation of design results, and make the parameter factors interact through
the setting of parameter relations and rules [5]. At the same time, the process of for-
mulating the parameter relationship is also the process for designers to discover and
understand the logical structure and spatial order of the internal regularity of landscape
design. Therefore, landscape parametric design is a design generation based on logical
construction.

The traditional design method of landscape architecture emphasizes inspiration
design, and the design results lack integrity and relevance with the preliminary design
analysis. The parametric design method generates the design by relying on the parame-
ter relationship between the influencing factors. The influencing factors directly control
the generation of the design results. With the adjustment of the parameters, the design
results will change constantly. This is a dynamic process, and the design results are also
generated dynamically, It is no longer the only design result.

3 Advantages of Parametric Design Applied to Landscape Planning
and Design

(1) Changes in design thinking

The traditional design method is that the designer constructs a design phrase in his
mind based on the preliminary analysis, and then starts to design. However, the later
design is always disconnected from the preliminary analysis, and the same is true in
the later modification process. The designer modifies the content of the scheme, but
has ignored the data of the preliminary analysis. However, the parametric design pro-
cess is bottom-up. First, we refine parameters according to the design requirements,
and calculate them through the set rules. The generation of the results is dynamic.
If the design results are not what we want, we can change the parameters or adjust
the rules to affect the generation of the design results. Parametric design is that the
influencing factors of preliminary analysis directly control the generation of design
results through system rules. Parameters, parameter relationships and design results
form a system that is interrelated. The parameter factors of preliminary analysis
are always related to the design results, which makes the design more precise and
sustainable.
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(2) Improved design efficiency

Parametric design process is a dynamic design process. Different parameter inputs
will form different design results, which can provide customers with a variety of alter-
natives. In traditional design, every alternative is a repetition of the design process.
The key of parametric design is to establish parameter relations. The establishment
of parameter relations indicates that the construction of the design system has been
preliminarily completed. Therefore, changing the parameter relations in this design
system will output a variety of design results. The number of design schemes only
depends on the number of input parameters. At the same time, most of the time,
the scheme design is improved and improved after communication with Party A,
and it is refined and deepened on the basis of the general plan. However, each revi-
sion and deliberation is a repetition of the previous design process. In parametric
design, the design process is realized through the parameter relationship system. If
it is necessary to modify the design results, the design results can be changed by re
judging the parameter factors or adjusting the parameter values; If the desired result
cannot be obtained only by modifying parameters, you can add the required design
script to the design relationship to improve the parameter relationship, which can
also play arole in modifying the design result. In this way, the design becomes faster
and more efficient. However, the premise of parametric design is that it is required
to fully consider various factors and their relationships in establishing parameter
relationships, and it is necessary to build rigorous logical relationships.

(3) Advantages of parametric software application

At present, there are many kinds of parametric software, and parametric software
has advantages in landscape planning and design. For example, grasshopper, pro-
cessing, rhinoscript, etc. can be used to establish parameter relationships; Particle
flow in MAYA software can be used for fluid simulation. ArcGIS can analyze ter-
rain, landform, water body and other influencing factors, and digitize these factors.
These parameter software can process a large amount of data in terms of parameter
data or parameter relationship determination, and form scientific data results, which
improves the scientific nature of the design.

The architecture is shown in Fig. 1.
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4 Application of Parametric Generation Technology in Landscape
Architecture Planning and Design

Parametric generation technology is mainly based on the digital technology platform,
relying on computers to establish scale parameter indicators. The generated design results
can build a perfect and effective landscape planning system while having a modern art
form, making the landscape planning more scientific and artistic. The application of para-
metric generation technology will break the structural oneness and apply it to landscape
architecture planning and design in a more scientific experience mode. Landscape archi-
tecture planning and design is a “bottom-up” design process, which includes structural
elements such as location information, natural factors, preliminary design and in-depth
expression. Parametric generation technology can scientifically and accurately conduct
location analysis through computer intelligent algorithm, which makes designers avoid
the restriction of objective factors and greatly improve their work efficiency [10]. In the
process of practical operation, We can carry out reasonable location regulation based
on individual subjectivity to realize the combination of sensibility and rationality in the
real sense.
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Parameterization, also known as parametric quantitative design, is to establish a
derivative relationship between the model and data. That is, based on the formation of
the design thinking logic, the parametric model is constructed according to the numerical
value. The application of the parametric generation technology can form a chain reaction
by adjusting a single numerical value, that is, the generation result will change according
to the change of the numerical value. As shown in Fig. 2, two different location planning
models are generated based on different values.

Fig. 2. Parametric landscape architecture planning model

It can be seen that the application of parametric generation technology has improved
the scientificity of planning and design, made model modification more convenient and
saved a lot of time. In terms of platform selection, designers can use different parametric
design software according to personal task settings, such as using GIS for data analysis
in the early stage of design, including some large-scale terrain, landform, slope and
aspect analysis; Using GRASSHOPPER to model landscape topography and regional
landscape sketches can also give complex skin texture to special-shaped structures. Of
course, for the application of parametric generation technology, we should not blindly
pursue visual perception, but should combine regional culture and modern science and
technology to balance the relationship between modern and classical, science and art.

5 Conclusion

The parameterized design method of landscape architecture provides designers with an
open and dynamic view, which is a change in design thinking. It enables designers to deal
with complex landscape architecture design systems with a changing and discovering
vision. On the other hand, parameterization enables landscape architecture design to
gain a more scientific, objective and rational understanding and the ability to analyze
the operation and development of things. The development of parametric design method
in the landscape architecture industry is a long-term and long process, which represents
a trend of landscape architecture design in the future. This requires the joint efforts
of designers in the industry and software developers outside the industry to constantly
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practice and improve the parametric design method, so that it can become an operational
system of theory. At the same time, parametric design methods and related software
development should be gradually introduced in college education.
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on Factor Analysis and BP Neural Network
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Abstract. Skilled talents are the core of any organization; They are the people
who make or break the company. A successful enterprise depends on the skills
and knowledge of its employees. Therefore, it is very important to select the
right employees for your company. One of the most common ways to assess an
individual’s skills and knowledge is through the Assessment Centre. However, this
method has some disadvantages, such as time-consuming, difficult to evaluate
specific skills, and methodical errors when using different methods to measure
certain skills. The evaluate technicians, and determine the most effective method
to select technicians. The goal is achieved by using model to analyze the data
obtained from companies with high demand for employees with specific skills.
Factor analysis was used to evaluate technicians according to age, education level,
gender, experience and other factors. The skill level of personnel is determined by
using Bp neural network. The results show that both methods can identify some
suitable candidates, but there are differences between them.

Keywords: Talent evaluation - Factor analysis

1 Introduction

The personnel department is the core of any organization. It plays in determining business
and efficiency. A good management system depends on a strong and effective personnel
department. To achieve this goal, you need to select qualified individuals for employment
positions. This means that you need to have a process to determine who should be hired
to which position. Without an effective evaluation method, you will not be able to
effectively manage human resources. Is it for recruitment? Or promotion? Or year-end
evaluation and performance appraisal? Before conducting talent evaluation, enterprises
must be clear about the purpose and specific application scenarios of talent evaluation [1].
They should fully understand the needs of each position in the enterprise, especially the
characteristics of each position, the needs of people and the focus of evaluation. Whether
it is recruitment or team assessment, these contents will be important references. Only
in this way can we ensure that we have a definite aim and that good steel is used on the
blade. The traditional selection method has a strong subjectivity and randomness, which
often leads to the adverse consequences of employees being unfit for their jobs and
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overstaffing. The use of talent evaluation technology can fully understand the quality of
people, so as to select people according to the situation and match people with jobs. When
enterprises need to recruit talents from outside, they can master the quality of candidates
through talent evaluation, so as to select the best candidates. When an enterprise needs
to make personnel adjustment internally, talent evaluation can be an important reference
for such adjustment, which is conducive to making the best use of talents [2]. Therefore,
aiming at the above problems, this paper studies the evaluation method of skilled talents.

2 Related Work

2.1 Trend Analysis of Technical Talents Evaluation

In order to correctly the evaluation of technical and skilled talents, we also need to have
a clear understanding of the talent evaluation mechanism. Talent evaluation mechanism
includes systematic talent evaluation system, evaluation institution, evaluation standard,
evaluation content, evaluation object, etc. Therefore, it can be considered that the talent
evaluation mechanism is a socialized mechanism based on occupational classification
and post analysis, relying on professional talent evaluation institutions, setting scien-
tific and reasonable evaluation standards, building practical evaluation indicators, and
using multiple evaluation techniques and methods to reasonably measure and evalu-
ate the level and ability of professional talents. Since the 18th National Congress, the
Party and the state have paid more attention to talent evaluation than ever before, and
the evaluation of technical and skilled talents has also shown a new trend of develop-
ment, mainly including: first, the clarity of strategic objectives. The fundamental goal
of talent evaluation is to form a good talent development orientation through evalua-
tion, tap talent potential, stimulate innovation vitality, and help the development and
allocation of human resources. In the new economic development situation, the core
strategic objective of China’s evaluation of technical and skilled talents is to focus, give
play to the role of the “baton” and wind vane of talent evaluation, stimulate the inno-
vation and creativity of technical and skilled talents, improve the ability to tackle key
technologies in key areas, and promote high-quality economic development. Second,
the evaluation subject is diversified. From the context of historical policy documents of
talent evaluation, we can find that the subject of talent evaluation has gradually moved
from official to diversified, socialized and market-oriented [3]. This trend is formed with
the basic establishment of the enterprise’s decision-making power, the expansion of the
employees’ independent employment space and the gradual growth of the labor market.
In fact, talent evaluation has become one of the important contents of human resource
service industry. According to statistics, various human resources service institutions
provided 28.418 million person times of talent evaluation services in 2017, an increase
of 11.8% year on year. Third, the evaluation object is subdivided. With the development
of market economy and the continuous refinement of social division of labor, China’s
talent structure is becoming increasingly complex [4]. Only scientific classification of
talents can ensure the rationalization of the development of evaluation standards and the
setting of indicators. In fact, promoting the reform of talent classification and evaluation
is one of the important trends of the national talent evaluation reform, which is in line
with the requirement of “professional expertise”. Especially for technical and skilled
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talents, only by subdividing the evaluation objects can we respond to the demand for
talents from industrial development in a timely manner, can we focus on each other in
the talent evaluation link, and feed back the talent evaluation orientation to the talent
training link, so as to help the national talent training reform.

2.2 BP neural Network

BP one of the more mature neural networks currently developed. It is also that compares
the awesome nonlinear differentiable function for weight correction and adjustment. It
can withstand rigorous mathematical logic deduction and is widely recognized in many
pattern recognition books and many data compression papers. The main feature is the
forward transmission of input signals, Back propagation of error. The essence of the
learning algorithm of BP network. There are three layers of network structure, including
[5]. A typical network structure can be composed of the following parts, as in Fig. 1:

o O O "
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Fig. 1. Structure of network model
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In the neural network, we have many activation functions to choose from, but we
still choose to use the sigmoid function here. Why do we choose this function? Because
I have collected a lot of resources. If we use some other activation functions or give up
using activation functions directly, but how many times we use hidden layers, we finally
get a linear function. But after using nonlinear sigmoid functions, this problem will not
occur. Our network can also fit nonlinear functions.

3 Skilled Personnel Evaluation Method Based on Factor Analysis
and BP Neural Network

Applying BP theory to the competency of skilled talents can simplify the process, and
ultimately achieve the goal of improving the efficiency of talent evaluation. In the process
of creating the model, the network model needs to have a good generalization ability,
that is, the network model constructed must be able to have a strong tolerance for various
samples. Therefore, the network structure, the number of neurons, the initial value, the
target error, the learning algorithm and other factors must be considered when building
the network model.
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The general steps to evaluate the skilled talents are: select a scientific and reasonable
evaluation method, measure the indicators of each skilled talent, and comprehensively
obtain the level of competency of scientific and technological talents. According to
the mapping network existence theorem, the linear or nonlinear mapping. According
to the above BP neural network structure characteristics, scholars usually use a BP
neural network containing a hidden layer in practical applications can meet the needs of
research. Based on this, when building the evaluation model of skilled talents, this one
hidden layer. When building the model, it only needs to set the optimal. The BP neural
network structure of skilled talents is shown in Fig. 2.

responsibility -~ .
innovative
thinking 7~
. v 7 Comprehensi
~_/veevaluation
e o - results

Achievement

orientatio-g PR

Fig. 2. BP Neural of Talent Evaluation Model

After the BP neural network structure is determined, the next step is to design the
network layers, parameters, training methods, etc. of the model to form a complete
evaluation model for skilled personnel.

This paper studies the evaluation of skilled talents, drawing on the selection method
of transfer function in previous scholars’ research on talent evaluation and personnel
post matching evaluation. When studying talent evaluation.

Training function: It is training according to the specific requirements of the research
problem itself and the size of training samples. Considering that the training samples for
the evaluation of skilled personnel studied in this paper are relatively small, the gradient
descent algorithm with adaptive adjustment, and the traingda is selected accordingly.

The setting of error value will directly affect the effect of network training. If the
error value is not selected properly, the network may converge too quickly, the network
may be unstable, or it may not converge all the time. Therefore, the selection of error
value is very important. If the error value is set too large, rapid convergence may occur in
the network training process, and the number of training times and training time will be
greatly reduced. If the error value is set too small, the convergence speed will slow down,
but the learning effect will be a little better than the case of large error value. Through
experimental verification, the error the skilled personnel evaluation model established
in this paper is 0.001, that is, when the error value reaches 0.001, the network stops
training and outputs the results.
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4 Training Sample Establishment

The evaluation index of skilled personnel in this paper includes qualitative index and
quantitative index. Due to the selection of different index measurement methods, the
dimension of the index measurement data obtained is quite different and not compa-
rable. BP can better identify the number between O and 1. The original data of each
evaluation index should be standardized first, and the data should be standardized to the
number between 0 and 1, so that the data can be comparable, thus improving the network
performance and training efficiency.

The evaluation indicators constructed in this paper tend to be consistent on the whole.
The larger the number of patent licensing and scientific and technological projects, the
better the evaluation results. For qualitative indicators, the higher the score, the better the
scientific and technological talents’ performance measured by the evaluation indicator,
and the higher their competence in the job.

The sample training programming code is shown in Fig. 3 below.

net = newff(minmax(P),[12,1],{'logsig’,‘purelin}, traingda”)
net. trainParam.show = 1000;

net. trainParam.lr = 0.01;

net. trainParam.epochs = 5000;

net. trainParam.goal = le — 3;

[net, tr] = train(net, P, T);

Fig. 3. Sample training programming code

5 Conclusion

Skilled talent evaluation is an important link in enterprise management and human
resource development. Currently, commonly used methods such as grading and bal-
anced scorecard have certain limitations. Therefore, factor analysis and BP neural net-
work based skilled talent evaluation methods have emerged. The factor analysis based
evaluation method for skilled talents mainly focuses on the multidimensional attributes
of skilled talents, transforming various indicators into a few comprehensive factors,
thereby achieving simplification and effectiveness improvement of evaluation indica-
tors. The BP neural network, on the other hand, establishes a neural network model
to achieve adaptive nonlinear transformation of input data, thereby achieving precise
positioning and optimization of the evaluation model for skilled talents. This skill talent
evaluation method based on factor analysis and BP neural network has the advantages
of high accuracy, strong comprehensiveness, and wide application, and has been applied
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in many enterprises, institutions, and research institutions. In the future, this evaluation
method will continue to develop and promote further scientific and systematic talent
evaluation work.
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Abstract. The damping system will oscillate during the operation of the adjusting
camera, which is not conducive to the operation stability of the adjusting camera.
Therefore, in order to suppress the oscillation, the corresponding controller can
be designed with the help of particle swarm optimization algorithm, which will
be studied in this paper. Firstly, the basic concept and application advantages of
are introduced. Secondly, the controller design is carried out around the controller
design idea. Finally, the optimize the control and the simulation. The simulation
the controller optimized is more prominent in damping oscillation suppression
effect.

Keywords: Particle swarm optimization - Adjust the camera - Oscillation
controller for damping system

1 Introduction

As an important device in modern power grid system, the main function of the adjusting
camera of power grid operation. However, the damping system oscillation phenomenon
may occur during the operation of the adjusting camera itself, which will lead to the
instability of the adjusting camera itself and indirectly lead to the instability of the
power grid. In the face of this situation, people initially tried to deal with it by means of
constant pressure control, but soon found that constant pressure control means could not
suppress the damping generated during system oscillation, indicating that other damping
suppression means should be adopted on the basis of constant pressure control. It is
under this background that the oscillation suppression controller of damping system was
proposed. The damped oscillation of the adjusting camera mainly refers to the regional
oscillation and inter-regional oscillation occurring in the power system. Such oscillation
images generally have a large frequency difference, which is the main reason that the
constant voltage control cannot be effective. However, the oscillation controller of the
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damping system can suppress the damped oscillation by means of parallel compensation
to maintain the voltage amplitude. At the same time, the damping system oscillation
controller also has good robustness, which makes it applicable to different structure and
form of the camera adjustment system. However, at present, in the research on damping
system oscillation controller, the proposed oscillation controller models of damping
system are nonlinear models, so the realization of the controller is very difficult, so it is
adopt design the controller, particle swarm optimization algorithm is a good choice.

2 Basic Concepts and Application Advantages of Particle Swarm
Optimization

2.1 Basic Concepts

Particle algorithm, which originated in 1995, and was invented by Eberhart and kennedy.
Particle algorithm is created by the inventor inspired by the foraging behavior of birds
[1]. That is, through observation, the inventor learned that the foraging behavior of birds
is actually a goal optimization process, and its basic process is as follows: Each bird
does not know the exact location of the food, but it knows how far away it is from the
food. The best way to find food under this condition is to first identify the location of the
bird closest to the food in the flock, and then search the surrounding area of that bird.
And then expand and expand and eventually find food. According to the mechanism of
this process, particle swarm optimization algorithm (PSO) should be developed [2]. The
basic model of this algorithm mainly consists of four elements, namely foraging range,
search range, birds and food, as in Fig. 1.

Nearest location

Fig. 1. Particle optimization model

(In the picture, the black circle is the bird, the orange circle is the food, the large
border is the foraging area, and the white circle is the search area).

As can be seen from Fig. 1, when the nearest bird to the food is identified, other birds
will move closer to this bird, and then quickly find the food in the surrounding area of
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this bird, and so on. On this basis, the four elements of foraging range, search range,

birds and food are brought into the algorithm, and the four elements will be converted
into other elements, as shown in Table 1 for details.

Table 1. Elements after foraging range, search range, birds and food conversion in the algorithm

Before conversion After the conversion
Range of feeding Global scope

Scope of search Local range

The bird The particle

Food Optimal solution

It is worth mentioning that the basic particle swarm optimization algorithm model is
not complete, which ignores the update of the moving speed and position of each particle.
Therefore, in the subsequent development of the algorithm, researchers improved the
model and got a new particle swarm optimization algorithm model, which is the main
reason for the wide application of particle swarm optimization algorithm in modern
times. Particle movement and position update elements are added to the improved model,
and specific parameters can be confirmed by formula (1) in the algorithm.

v[]1=v[]+ cl xrand() x (pbest[ ] — prsesnt[])
+ 2 x rand () * (gbest[ ] — present[]) (D)

Usually cl is equal to c2 is equal to 2.

2.2 Application Advantages

Particle algorithm the optimization, in addition to other optimization algorithms, such
as genetic algorithm, the two algorithms have many similarities in the head, such as the
basic operation steps and some rules of the two are the same, see Table 2 for details.
However, PSO has its own unique application advantages compared with other opti-
mization algorithms in different scenarios. This paper will compare PSO with genetic
algorithm [3].

In Table 2, individual fitness values have different meanings in genetic algorithm. In
the individual fitness value refers to whether the moving speed of particles conforms to
the mean moving speed of particle swarm, which is translated into the foraging behavior
of birds, that is, whether the flying speed of a bird in the flock enables it to enter the
search area before the food is eaten. If it fails to enter the search area before the food is
eaten, it means that the bird’s fitness value is low; otherwise, the fitness value reaches
the target [4]. And so on. In genetic, the adaptability of an individual of the previous
generation to the environment. If an individual does not adapt to the environment, he
will be eliminated by the population. In such a cycle, good genes can be inherited to the
previous generation. It can is a method to purify the particle swarm through the individual
fitness value, and then use the optimal to find the optimal solution [5]. Controller design.
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Table 2. Common points of basic operation steps and some rules between PSO and genetic
algorithm

The serial number | Steps and Rules

1 The population is randomly initialized

2 All individual fitness values are calculated. The fitness values are directly
related to the distance between the optimal solution

The population can be replicated according to the fitness value

4 Stop when the termination condition is met, otherwise return to the second
step

2.3 Power System Model Construction

According to the controller design idea in this paper, the controller design must be
specific, so the power system model should be built in advance. The model design work
is mainly completed on the modeling software. During the process, the main function of
the adjusting camera is to adjust the voltage, and the adjustment method is to adjust the
reactive load of the protection conforming. Therefore, in the model design, it is assumed
that the power system detects the conforming voltage changes, and compensation is
needed to ensure that the voltage amplitude of the bus is stable in a reasonable range,
and the single-machine system is infinite. The input mechanical power of synchronous
generator is 1, and the model is shown in Fig. 2.

q_h\AAA
| —
i

Fig. 2. Power system model

(G in the figure is the generator).
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2.4 Controller

According to Fig. 2, the controller is designed in this paper. The control logic of the
controller is as follows: when the tuning camera is connected to the single-machine
infinite bus system, preset control parameters are adopted to control it, so as to make the
voltage change and damping oscillation may occur. In the face of this situation, the gain
parameters of the additional damping controller, the time constant of straightening and
the time lead and lag are selected as the control, and adjusted according to the standard
values in the automatic logic, so that new oscillation damping can be generated in the
original system. The new oscillation damping will impact the other oscillation damping
and then cancel each other out. Combined with this logic, the controller in this paper
is a two-stage controller, the first stage is mainly used to output the velocity deviation
signal, which can set the total power of the system at the specified position, and then
compare the total power with the existing mechanical power at the set point to obtain
the error integral of the two, and then multiply the error integral with the 1/M standard
parameter to obtain the velocity deviation signal. In this process, the output velocity
deviation signal can replace the measured velocity deviation signal, which means that
the adjusting camera may not be able to get the conventional velocity deviation signal at
the current position. The structure of the second stage is very similar to that of the PSS,
including the lead and lag compensator.Therefore, the function can effectively improve
the damping performance of the power system oscillation, so as to generate phasor torque
with velocity deviation. Then, the lead and lag compensator can be used to offset the
damping oscillation. It should be noted that the parameters of the lead lag compensator
must be set in the second-level operation, otherwise it will not be fully compensated due
to the phase shift and velocity deviation between the compensation control signals.

2.5 Algorithm Optimization

The specific optimization methods are as follows: Because the characterized by global
search for the best solution, strong adaptability, fast convergence and high accuracy,
the algorithm can quickly calculate the actual required oscillation values of the new
damped oscillation, and ensure that the oscillation values of the old and new damped
oscillation are equivalent, indicating that the algorithm can play an optimization role. In
the conventional value control parameters is first set as the initial parameter of particle
swarm optimization, and different parameter groups are optimized in the specific search
space. During the optimization, the fitness of each particle swarm and each particle within
the particle swarm should be judged by means of performance evaluation for the purpose
of updating. In this paper, the ITAE performance evaluation index is selected, and the
control logic is introduced after programming, so that each particle in the controller
will appear two states of adaptation and inadaptation, to achieve particle swarm and
particle individual update. In this way, if the particle swarm in a certain search space is
composed of several particles, formula (1) should be adopted to calculate the velocity
of each particle. This process will be repeated continuously, and the specific number
depends on the total number of particles in the particle swarm. For example, there are N
particles in the particle swarm, then formula (1) will be repeated for N times to ensure
the completeness of the calculation results. After completion, because of the fast speed
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of the adjusting camera can quickly understand the changes, promote the particle swarm
update, so the optimized controller has a better damping suppression effect.

3 Conclusion

The camera damping system is a mechanical system composed of the camera lens, pan
head, and bracket. Its main purpose is to reduce the impact of vibration and shaking during
shooting and improve the quality of photography. Vibration control of camera damping
system has always been a research hotspot. At present, the design of oscillation controller
based on particle swarm optimization algorithm has become an effective solution. The
main idea of the design of the camera damping system oscillation controller based
on particle swarm optimization is to introduce the particle swarm algorithm into the
vibration controller, and achieve accurate control of the vibration system by optimizing
the controller parameters. In addition, this method can be easily combined with other
controller design methods to further improve the vibration control effect. In general, the
design method of the camera damping system oscillation controller based on particle
swarm optimization is an effective vibration control method, which can help the research
of the camera damping system, and has broad application prospects in other fields of
vibration control.

Acknowledgements. Study and application of adaptive optimization and oscillation suppression
of distributed condenser in high proportion new energy area (NO: 522807210008).
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Abstract. With the improvement of environmental conditions, human awareness
of environmental protection is constantly improving, and the number and activity
range of birds are also constantly expanding. At the same time, with the system, the
operation system, and the operation of power system is more and more frequent.
Due to the bird activities in the substation, it is easy to cause equipment failure
and short circuit, thus affecting the substation. Therefore, the study and analysis
of the occurrence law and hazard characteristics of poultry in the substation can
effectively reduce the occurrence of poultry accidents.

Keywords: substation - summer - bird survey - bird damage control

1 Potential Nesting Birds of Suzhou Power Grid Substation

Suzhou is located in the hinterland of the Yangtze River Delta, with rich forests, wetlands
and other ecological resources, and is the best habitat for birds. With the acceleration
of the urbanization process, the continuous growth of the population, the destruction
of forest resources is increasingly serious, leading to the continuous decline of wildlife
resources in China, the continuous deterioration of the ecological environment, resulting
in many rare species are on the verge of extinction. According to statistics, 346 bird
species, 21 orders, 63 families, and 346 species [1]. This paper shows that the birds of
the same family also have similar characteristics, and a representative bird of each family
is selected to investigate the morphology, the living environment, and the characteristics
of the nest. Finally, through the comprehensive analysis and mathematical modeling of
its ecological environment, the habitat and habitat area of the main birds in the area are
obtained, according to the nest characteristics of the substation.

Investigation revealed no birds of prey attack after the nest was damaged. Field
investigation and bird body anatomy research have shown that there are birds with direct
or indirect connection with people in all parts of the substation. It is speculated that
some of the birds in the substation are aggressive. The hazards of birds are frequent and
should be noticed. Crows in the passerines, similar to other species, should be noticed.
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2. Statistical analysis of bird damage in Suzhou power grid substation

Through the comprehensive analysis of the field data, it is found that the bird nest
problem of the substation is more serious, and the bird damage refers to the harm to the
bird nest. Because the substation is in a relatively closed environment, in practice, when
poultry invade, it is easy to lead to the failure of the power system to trip. From 2019 to
2020, the data was collected according to the hidden danger bird nest situation of 220 kV
and the voltage grade substations below 110 kV in the urban area [2], 371 potential bird
nests were found in 79 substations. According to the type of the outdoor/the semi/home
station, the voltage level, the location of the nest, and the time when the nest was found.
The bird’s nest refers to those easy easily cause equipment failure and trip.

1.1 Outdoor/Semi/Indoor/Indoor Station Type of Substation

Find out the hidden dangers. The statistical results of outdoor/half household/house type
substations are shown in Fig. 1.

5L 220 kV,
35kV 3%

110 kV
14%

I\

220 kV.
77%

Fig. 1. The number ratio of outdoor/half household/indoor substations in the Bird’s Nest

As can be seen from Fig. 1, the most 220 kV outdoor Bird’s Nest type substations
were found with hidden dangers, accounting for 77%, followed by 110kV outdoor, 35kV
outdoor and 220 kV semi-indoor type substations, and no potential indoor substations
were found as bird nest risk. Overall, 97% of the potential substations found to be
dangerous are home decoration. Compared with the semi-indoor-indoor substation, it
has more substation facilities and better power supply facilities, and it is more prone to
appear dangerous bird nest.

1.2 The Substation Voltage Level

The statistical results of the number of potential bird nests identified in substations with
different voltage levels are shown in Fig. 2.
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Fig. 2. The relationship between voltage level and number of hidden danger nests

As seen from Fig. 2, the potential bird nests existing in 220 kV substations is 350

higher than thatin 110 kV and 35 kV substations. Considering that most substations with
potential nest are outdoor or half indoor, the outdoor equipment of 220 kV substation
has a large area and many equipment, and the holes and holes suitable for birds to nest,
there are more hidden nests [3].

1.3 Location of the Bird’s Nest

The top ten nests by the number of nests from large to small are shown in Fig. 3:

_é ‘T)gg 187 Nest location of
.1:2 160 hidden danger
= £140
5 2120
1
5 260
Z 35 40
3
> & XS & &
FTFSFTELES &
S & SR Al s
w—“;\ § € N4 6\0'6‘@ ¢ &
o g FEFTFILS
N i S NS
O S S Q¥ &
@0\ © 00(‘

Fig. 3. Location and number relationship of hidden danger nests

As shown in Fig. 3, more possible bird nests were obviously found at the bus switch

and in the gate frame, with 187 and 89, respectively, 50.4% and 24.0%, respectively.
Therefore, special attention should be paid in the monitoring of bird damage of the

substation.
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1.4 Discovery Time of the Nest

The number of hidden danger nests found each month is shown in Fig. 4.
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Fig. 4. Number of hidden danger pits

As shown in Fig. 4, the number of potential bird nests gradually increased from
January to March, with a peak in March, followed by a decline, and a significant decrease
in the number of problematic nests from September to December. Mainly in spring, most
birds breed in summer with a strong demand for nesting, with autumn and winter being
a transitional period.

2 Bird Damage Prevention and Control in the Substation
in Summer

There are two main methods of bird damage prevention and control in the substation: one
is the bird damage monitoring in the substation, and the other is equipped with a set of
bird prevention facilities. Monitoring of bird harm is the most basic work of bird control
[4]. Through the monitoring of the substation, the problematic bird nest can be found
and handled in time to eliminate the danger. Setting up the bird guard can effectively
reduce the habitat density of the birds, reduce the occurrence of bird strike accidents,
and thus improve. The quality of bird damage monitoring is directly related to the degree
of the birds on duty in the substation.

2.1 “Drive Away” the Birds

The laser drive bird is used to emit a 532-nm green laser that is so sensitive that the “rod”
green laser swings regularly and escapes when a big green rod passes over the bird’s
body.

Laser bird drive technology is suitable for nearby substations with less personnel to
carry out bird damage control at night, but the use range is limited, and the bird drive
equipment is expensive.
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2.2 Ultrasonic Drive of Birds

Ultrasonic bird drive device can emit ultrasound wave randomly in a certain fre-
quency range, but it is less regular and more adaptable to birds. However, bird-repellent
equipment is more expensive.

The human auditory range is roughly between 20 and 20,000 Hz. When the sound
pressure level exceeds this value, people can detect and hear it. Sound waves beyond this
frequency band is ultrasonic. Ultrasound has good penetration and directivity, and can
drive birds in different environments. A high-decibel ultrasound drives the bird away
without its regularity. The equipment of the present invention has the advantages of
simple structure, simple operation and remarkable effect, which can effectively prevent
the harm of birds [5]. Due to the power supply of the substation, the ultrasonic drive
bird device can also obtain power directly from inside the station, thus saving the cost
of the solar panels. The sound of ultrasonic bird drives is not heard by humans, but
can be heard by most birds and emitted at higher decibels, aggravating the intermittent
shock. Therefore, both the use distance of the device and the effect of driving the bird
are improved.

2.3 Sound Drives Away the Birds

The so-called bird drive, is to use the sound of the ears of birds and the calls of natural
enemies, to stimulate the hearing of birds, so as to achieve the effect of bird drive.

Sound drive bird is mainly used in nearby substations with small population, which
has the advantages of convenient installation and maintenance, large noise and easy
adaptation of birds.

2.4 Windmill Mirror to Drive the Bird

Windmill mirror bird drive principle is that when there is a breeze, by rotating the bird
drive device, in the mirror to produce various angles of reflection, thus interfering with
and threatening the bird, to achieve the effect of bird drive.

Mirror windmill drive birds, low cost, easy to install, the disadvantage is its movement
law, birds are easy to adapt. Moreover, the effect of birds is is ineffective in the absence
of wind.

2.5 “Blocking” the Birds

(1) Door-type frame bird-proof net
Substation gate frame bird net is a closed metal bird net cover with holes, it is a
kind of folding net door, triangular side cover, gold and other parts of the cage,
mostly installed on the door bracket. The bird guard cage of the present invention
adopts a closed door frame that removes the bird’s nest and reduces the risk of the
bird’s nest. At present, with the continuous construction, the reform system, and
the improvement of the equipment upgrading speed of substations, the conventional
bird control method has been difficult to adapt to the needs of the market, and it is
urgent to adopt new methods to control poultry. However, due to the maintenance
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of the main substation, the establishment of bird-proof network restricts the pace of
technology promotion.
(2) Blgate bird baffle

The nesting of the knife gate has a great impact on the nesting of birds, including the
cavity inside the knife gate, the body base, and the supporting porcelain bottles, etc.
In the field operation, in case of the switch damage caused by bird strike or other
reasons, the normal use of the switch will be affected, and it must be strengthened
accordingly. An internal cavity used to seal the knife gate and reduce the nesting
space for birds.

However, there are many kinds of switch, which must be customized according
to its structural characteristics of bird guard, which is difficult to mass production.
In addition, the material of bird guard also has very high requirements, which will
increase the cost of bird guard.

(3) “Lead” the bird

Inside and outside of the substation, artificial nests are built to guide the birds away
from the operating site facilities to build their own nests to reduce the harm to the
flock. In recent years, with the national industry and the expansion of the network,
a new demand is proposed for the prevention and control of poultry disasters on the
transmission lines. It can not only realize the coordination between man and nature,
but also reduce the harm of birds, which has natural advantages. In today’s social
and economic development and the people’s environmental protection, artificial bird
nest has been widely used in the power system. But this approach also faces some
difficulties. For example, in areas where birds are frequent, how to coordinate the
number of artificial nests with the area occupied, and too many artificial nests can
easily attract more birds to nest around substations.

3 Suggestions on Bird Damage Prevention and Control
in Substation

Atpresent, the power supply companies have taken corresponding prevention and control
measures for the bird damage of the substation. Although the good control effect has
been achieved, there is still room for improvement:

3.1 To Realize the Early Warning of the Hazards of the Substation, and Improve
the Control Quality of Poultry Disasters

The effect of the substation characteristics in the bird cage is studied quantitatively, and
the trap performance of the substation in each month is compared, and the corresponding
hazard index is given. In order to classify the hazards caused by the substation, the
corresponding control method are developed to realize the active control of poultry
hazards. This paper takes the substation with great harm to birds as an example, focuses
on cleaning up the electric wires, steel wires and other dangerous nesting objects in
the outdoor equipment area, increases the inspection of bird hazards, installs bird-drive
facilities for temporary activities, and the focus of dismantling bird nests.
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3.2 To Achieve the Comprehensive Application of Various Methods

Such as “lead the first, prevent the resistance also, and do not lead to go”, to improve the
control of birds. In view of the characteristics of substation, take “pioneer, resistance,
and stop” comprehensive countermeasures, make full use of the advantages of various
measures, maximize the control effect of birds, such as using “drive” to reduce the
number of substation, in the form of “blocking” knife switch, gantry and other key
position, to “lead” the birds to a safer location, such as station outside the nest. In
addition, in order to better tap the potential of the instrument, strengthen the control of
bird harm, such as: the development of automatic optimization of ultrasonic bird drive
device, the design of integrated bird drive efficiency and energy consumption monitoring
system.

3.3 The System Can Effectively Observe the Bird Activity of Each Site
and Provide Reliable Information for Bird Damage Control in the Future

By investigating the behavior records of substation birds, especially images and videos,
to understand the species, habits and other characteristics of birds in the substation can
provide a scientific basis for the future bird control work, and it is very difficult to observe
the behavior of birds. Therefore, while arranging the observers, we can also innovate the
data collection methods. For example, holding a bird shooting contest for the staff on
duty can not only enrich the spiritual life, but also collect the bird data in the substation.

4 Conclusion

In a word, the bird hazard control work of the substation is a long and arduous task.
Through the specific analysis of birds, a single technique is adopted. The control of
bird damage should vary from person to person, scientific and reasonable, ecological
and reasonable, and adopt effective prevention methods of bird damage. Adopt the
corresponding governance countermeasures, in order to improve the utilization rate of
technical means, drive and prevention simultaneously, fundamentally curb the harm of
the substation birds.
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Abstract. Asone of the core equipment of surface mounting system (SMT), SMT
integrates many disciplines such as machinery, control, information. Because high
precision, other advantages, it is widely used in the production process of cutting-
edge electronic technology products, and is specifically included in one of the
core development technologies of equipment manufacturing under the “Made in
China 2025” plan. The research on the image processing algorithm of placement
machine parts positioning based on machine vision is an algorithm development
and application research aimed at solving the problems related to the production
line process, which is called “placement machine parts positioning”. The main goal
an efficient algorithm for precise placement of components in different locations.
In addition, it aims to solve other problems, such as: only using one camera
to place components; Accurately place components; Quickly place components;
Place components accurately without any manual intervention or supervision.

Keywords: Chip mounter - Element positioning - Machine vision - Image
processing algorithm

1 Introduction

With the pursuit of miniaturization, lightness and high reliability in the electronic indus-
try, highly integrated ICs and various new devices generally adopt surface mount pack-
aging, and more and more thin pitch and micro pitch technologies are used. The spec-
ifications of chip components have also developed from 0402 to 0201 or even 01005.
The connection of surface mounted components (SMC) and surface mounted devices
(SMD) with PCB must use surface mounted technology (SMT).

SMT is a comprehensive technology involving components, assembly equipment,
welding methods and assembly auxiliary materials, which is used to assemble electronic
components (also known as mounting) onto printed circuit boards (PCBs). It is the
most popular new generation of electronic assembly technology in the world since the
1980s, and is considered to be a revolution in electronic assembly technology [1]. SMT
assembly line is mainly composed of screen printing machine, mounting machine and
welding machine, and the mounting machine is the most critical equipment among them,
and also the equipment with the highest technical content. Its price usually accounts
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for 50% of the total price of the assembly line, so it has always been the focus of
SMT technology research. Signs There are three main indicators of the development
level of the placement machine: 1) placement accuracy; 2) SMD speed; 3) The range
of mountable components. Foreign manufacturers of medium and high-end mounters
mainly include FUJI, YAMAHA, Panasonic, Sony in Japan, Universal Instrument in the
United States, Siemens in Germany, Philips in the Netherlands and Samsung in South
Korea [2]. At present, in the field of SMT abroad, the technology has been basically
mature, the development of equipment has also been completed, and gradually toward
the direction of intelligent and highly centralized management. Many SMDs can also
mount special-shaped components, SM connectors, FCPs and direct chips [3].

2 Related Work

2.1 Research and Development Overview of Mounter

According to the SMT Equipment Technology, China has already surpassed the United
States to become the world’s largest SMT application country at one fell swoop. Every
year, tens of millions of yuan is invested in the research and development of SMT
mounters in China. Therefore, for a large industrial country like China, the electronic
manufacturing industry is absolutely an indispensable part of the national economy. It
can not only drive economic growth, It can better reflect a country’s comprehensive
strength [4]. At present, certain scientific research achievements have been made in
the research and development of the placement machine, but it is still a weak point in
the field of cutting-edge electronic placement [5]. The technical difficulties that cause
the weaknesses of the placement machine lie in the complex movement of the overall
mechanism of the placement machine and the high requirements for detection accuracy
and speed.

In order to improve the slow operation speed of the moment method, the parameter
model of the edge detection operator based on the fourth order direction angle is derived,
so as to achieve fast and accurate positioning. However, this algorithm can only achieve
rough positioning for the deflection angle of the chip, which can not achieve true accurate
positioning.

This algorithm performs rough Hough line detection with large step distance on
the chip contour, and then selects the optimal straight line to perform fine Hough line
detection with small step distance in the adjacent interval, so as to achieve the precision
positioning of the deflection angle of the patch element. When the anti noise ability of
the algorithm is weak.

2.2 Research Contents of Machine Vision System

The early work of machine vision mainly focused on two-dimensional image analysis
and recognition. In 1965, Roberts initiated the research of three-dimensional machine
vision to understand three-dimensional scenes, and successfully explained the three-
dimensional building block world. Guzman introduced symbolic processing and heuris-
tic methods in the research of visual processing. Later, Huffman, Clowes and others
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studied the building block world and solved the problems of interpreting scenery by line
segments and dealing with shadows.

Marr theory is an epoch-making achievement research, but it is not very perfect,
and many aspects are still controversial. For example, the visual processing framework
established by this theory is basically bottom-up without feedback. Moreover, the theory
does not pay enough attention to the application of knowledge. Nevertheless, Marr theory
has given us many precious philosophical ideas and research methods for studying
computer vision, and has also created many starting points for research.

3 Chip Mounter System Composition and Working Principle

3.1 Composition of Vision System

Finally, the precise difference between the components and the mounting position is
found through the coordinate transformation between cameras to complete the mounting
task. In addition to the camera distribution mode shown in Fig. 1, another situation is
that the detection centering camera can also be installed on the suction head, which
turns the dynamic problems during the centering detection and imaging process into
static problems, but at the same time, the number of cameras needs to be increased (each
suction head corresponds to a camera), which increases the mechanical complexity and
weight of the entire patch and is not conducive to the dynamic accuracy of the system.
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Fig. 1. Schematic diagram of camera distribution in the vision system of the placement machine
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In the research of this project, the traditional method is adopted, that is, the camera
distribution mode as in Fig. 1.

3.2 Working Process of the Chip Mounter

When a PCB to be pasted is transferred to the designated position through the board
feeding mechanism and fixed, the reference camera installed on the patch head searches
for the Mark point in the corresponding area through the image recognition algorithm,
and calculates its coordinates in the Euclidean world coordinate system through the three-
dimensional reconstruction technology. Next, send the position data of the corresponding
components to the master computer. Use the centering detection camera (small field of
view for Chip components, large field of view for large ICs) to detect components and
devices and obtain their coordinates and corner values in the display screen coordinate
system. The coordinates under the corresponding world coordinate system are obtained
through 3D reconstruction technology, and the compensation values of the nozzle in the
(x,y)and O direction of the rotation angle are obtained through coordinate transformation.
Send it to the master computer, and the control system will complete the placement task.
Repeat this process until the whole board placement task is completed. The specific
process is shown in Fig. 2.
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Fig. 2. Working process of chip mounter
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4 Image Processing in Machine Vision System

4.1 Image Filtering

Images are often polluted by random signals (usually called noise) in the process of
acquisition. Noise is also an important factor to reduce image quality. Common noises
include Gaussian white noise and impulse noise. Among them, Gaussian white noise
refers to the noise whose brightness follows Gaussian or normal distribution, such as the
electronic interference noise obtained by the camera. The impulse noise only contains
random positive impulse noise or negative impulse noise.

Image filtering (also known as local preprocessing) is a technology to eliminate
noise to a certain extent, and the main method is image smoothing. Image smoothing
uses the redundancy of image data to suppress image noise, which can effectively elim-
inate impulse noise, but has the problem of causing obvious edge blur in the image,
such as mean filtering. Median filtering and edge preserving filtering are two nonlinear
smoothing methods that can reduce edge blur.

As shown in Fig. 3, the author conducted experiments on common surface mount
SO package type components. The median filtering method and the edge preserving
filtering method have good filtering effects for the noise in the image. Because of the
high real-time requirements for image acquisition and processing in the mounter system,
and the relatively complex edge preserving algorithm, the median filtering method is
selected in this paper.

Fig. 3. Median filtered image

4.2 Threshold Segmentation

In the actual placement production process, different types of components have different
shapes, so the recognition algorithms are different. However, it is necessary to separate
the mounting component image from the background image in order to further feature
recognition of the component image. This process is called image segmentation.

There are many methods for image segmentation, among which threshold segmen-
tation (that is, selecting an appropriate gray level threshold to separate the target to be
identified from the background in the original image) is the simplest and most effective.
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Objects with interesting items in the interior have uniform gray values and are distributed
in: when one has another background with uniform gray values, the threshold method
can obtain a good segmentation effect. There are many methods to select the threshold
value. The global threshold method means that the whole image is binarized by using a
unified threshold; since.

Adaptive thresholding method is to segment each part of an image with a set of
thresholds related to coordinates (that is, the threshold is a function of coordinates);
local thresholding method can be seen as a general case of global thresholding method.

The key of image segmentation using threshold method is to select threshold. Accord-
ing to the characteristics of the motion control of the placement machine system, because
the contrast between the components to be mounted (target) and the suction nozzle (back-
ground) collected by the vision system is high and there is no shadow on the components
during the visual alignment detection of the placement machine, the global threshold
method can achieve good results. The commonly used global threshold methods are
iteration method and maximum variance between classes method.

5 Conclusion

This paper focuses on the main process and implementation of machine image pro-
cessing in the machine vision system of the placement machine. This system analyzes
several common image smoothing techniques and selects the median filtering method to
realize image filtering on the basis of simulation experiments. For the threshold image
segmentation technology, the selection methods of the global threshold are analyzed
and compared. The experiment shows that the maximum. Therefore, the maximum inter
class variance method is selected in the vision system of this placement machine to
determine the threshold.

Acknowledgements. Anhui University Scientific Research Project: Research on intelligent
detection and marking system of flexible PCB surface defects based on machine vision
(KJ2020A0703).
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Abstract. General Interface Bus (GPIB) is a widely used way to build automatic
test system at present. It integrates virtual instrument technology, computer tech-
nology and powerful test instruments together. It test speed, powerful function
and scalability, so it has test work. The research of automatic test for photoelectric
on PC bus and GPIB bus has been carried out as a part of the research project of
“automatic test system for automatic detection and maintenance”. The purpose of
this research is to develop an automatic testing system for photoelectric equip-
ment based on PC bus, which can be used for automatic testing and maintenance
process. The main goal is to develop an automatic test system, which can realize
the test and diagnosis functions by using the information provided by the control
unit (PC). In addition, it should also have the following characteristics: high-speed
data transmission; Flexible configuration.

Keywords: Photoelectric equipment - GPIB bus - Computer PC bus - automatic
test system

1 Introduction

In the past 10 years, optoelectronic technology has developed rapidly and has been
widely used in various fields. The optoelectronic detection system and weapon equipment
developed by using optoelectronic technologies such as optical television, infrared and
laser have promoted the innovation and development of modern equipment, and have
a great impact on modern warfare. With the development of optoelectronic detection
technology, more and more optoelectronic detection systems have been introduced into
the systems of advanced fighter aircraft [1]. The combined use of detection systems
and optoelectronic guided weapons has greatly improved the ground attack capability,
night combat capability, air warning, target detection and operational effectiveness of
fighter aircraft. Optoelectronic equipment technology covers a wide range of disciplines,
including optics, machinery, electronics, computers, automatic control, navigation and
positioning. The research on this technology in foreign countries has been relatively
mature, and related products have been more and more applied in military and other
fields [2]. At present, relevant domestic departments, such as the public security system,
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have actively applied this technology in the field of police use, which is expected to have
a great market prospect.

Today, the testing work is in an important position in the production, use and mainte-
nance of various modern equipment systems. At present, the testing cost has reached 50%
of the cost of developing equipment systems and even 70% of the cost of optoelectronic
equipment testing is also facing this problem [3]. With the arrival of the information,
era and network era, the development of test system instruments has reached the level
of digitalization, intelligence and virtualization.

2 Related Work

2.1 Development Process of Automatic Test System

The development process of automatic test system can be generally divided into three
stages:

(1) The test system - special type

The early mostly special systems, which are developed. They are mainly used for
repeated tests with large test workload and complex tests with high reliability, as well
as high-speed tests completed in a short time, and tests in harsh environments that
are difficult for personnel to enter. The shortcomings of the first generation automatic
test system are highlighted in the communication and standardization of interfaces [4].
When building such a system, the designer should solve the interface problems between
instruments and between instruments and computers in the system. When the system
is complex, the development workload is large, and the time to build the system also
increases accordingly. In addition, because such systems are specific to the object under
test, the adaptability of the system is not strong, and the interface is not universal, so it
is often necessary to redesign the circuit when changing the test content.

(2) The Second Generation Automatic Test System Desktop Instrument

The is based on the standard interface bus GPIB (General Interface Bus) and CAMAC
(Computer Aided/Automated Measurement And Control). Each device in the system is
equipped with a standard interface circuit. When building the system, all devices in the
system are connected together with standard interface bus cables to form the system.
This kind of system is easy to build. Generally, it does not need to design interface
circuits by itself. The system has good reusability. It can flexibly change, add or delete
test contents according to different requirements [5]. The main disadvantages are that
the bus transmission rate is not high enough (the maximum GPIB transmission rate is
1 MB/s), and it is difficult to build.

(3) The third test system - modular and integrated

The third generation, PXI and other test buses, mainly composed of modular instru-
ments and equipment. It has the advantages of high data transmission rate, large data
throughput, small size, light weight, flexible system construction, easy expansion, good
resource reusability, and high degree of standardization. It is the mainstream construction
scheme of the current advanced automatic test system, especially the military automatic
test system.
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2.2 Status Quo of Photoelectric Equipment Testing System

Optoelectronic devices refer to devices that use the conversion of light, electricity, or
other radiation energy to complete signal processing, information transmission, or con-
trol functions. With the continuous development of optoelectronic technology, optoelec-
tronic devices are increasingly widely used in modern society, including communication,
medical treatment, industrial automation, security and other fields. In order to ensure the
quality and performance of optoelectronic equipment, the detection of optoelectronic
equipment has become an important link.

At present, there are various forms of detection systems for optoelectronic devices,
which can be roughly divided into the following categories:

(1) Manual detection: refers to the detection conducted through manual visual inspection
or other means. The advantages of this method are intuitive and easy to implement,
but the quality of labor varies, making it prone to missed tests and misjudgments.

(2) Traditional testing instruments, such as oscilloscopes and multimeter, are often used
for testing electrical parameters, but their detection effect on optical performance is
poor.

(3) Fully automatic testing instruments: including photoelectric parameter testers, opti-
cal characteristic testers, automatic optical detection systems, etc., have the advan-
tages of fast testing speed and high accuracy, but the price is high and the skill
requirements for operators are also high.

(4) Machine vision detection system: uses computer vision technology, image process-
ing algorithms, and other technologies to perform non-contact detection of optoelec-
tronic devices. This method has the advantages of good real-time performance, high
detection quality, and high efficiency, and has become the mainstream technology
for modern optoelectronic equipment detection.

In short, with the development of optoelectronic technology, the detection system of
optoelectronic equipment is constantly improving and tending towards automation and
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intelligence. In the future, optoelectronic equipment detection systems will continue to
develop, striving towards higher accuracy and reliability to meet the constantly changing
market demands.

3 Establishment of Photoelectric Equipment

The photoelectric universal test system is used to measure, collect, display and record
the physical parameters of the test object under the conditions of laboratory and field
tests. These tasks need a variety of sensors, measuring devices and data acquisition
hardware systems to complete. Verify whether the accuracy of data meets the technical
requirements of relevant products according to data analysis. Only through analysis can
the overall concept of system function and performance be described as specific software
and hardware descriptions, thus laying the foundation for the development of the entire
system. The control processing system is displayed on the, as shown in Fig. 1.

4 Automatic Test System for Photoelectric Equipment Based on PC
Bus and GPIB Bus

4.1 Structure and Characteristics of Automatic Test System

Automatic testing. It combines computers, measuring instruments, firmware and testing
software. In addition to realizing the measurement functions of traditional instruments,
it also adds many analysis and processing functions that traditional instruments cannot
achieve.

The basic automatic test in Fig. 2, application software and measuring instrument
hardware. The general computer and the measuring instrument are combined through
the application program. The user can operate the computer through a friendly graphical
interface to complete the tasks of data acquisition, analysis, judgment, display, storage,
etc. of the measured object. The computer and measuring instruments are called the
hardware platform of the automatic test system. Surveyors no longer directly operate the
instrument itself. Instead of using the computer screen, keyboard and mouse to replace the
actual instrument panel buttons, they can control the startup, operation and shutdown of
the instrument, and complete the functions of data acquisition, signal analysis, waveform
and spectrum display, fault diagnosis, data storage, data playback and control output of
the measured signal.

The biggest advantage of automatic testing is its flexibility. Users can change the
functions of the instrument as required to complete various test tasks. The functions of
traditional instruments are determined by the hardware of the instrument. The functions
that users can realize after purchasing the instrument are also fixed. Automatic testing
can break through the hardware limitations of instrument manufacturers. Users can
select different instrument software according to actual needs to achieve the purpose
of achieving different testing functions on the same instrument. After the hardware
platform, I/O interface equipment and computer are determined, the test instrument
with this function can be realized by compiling the software with a certain measurement
function.
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4.2 Automatic Test System Architecture of Photoelectric Equipment

The photoelectric equipment is shown in Fig. 3.

The structure testing for photoelectric actually uses the connection of all hardware
parts. The RS232 and RS422 of the industrial computer are mainly used for serial
communication. The realization method of multi-channel serial communication between
the main control computer and the photoelectric equipment and the control rod occupies
an important position in the design of this test system. The network communication is
mainly through the network hard disk video recorder to collect the experimental images.
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Fig. 3. Framework of general testing system for photoelectric equipment

5 Conclusion

In the process of design and development of this subject, I have consulted a large number
of technical data, analyzed and studied the latest testing technology at home and abroad.
After careful design and repeated debugging, the test system has been put into mea-
surement test, and each measuring instrument can be monitored in real time no matter
on the server or on the client. The system runs stably and basically meets the design
requirements. The successful development of distributed automatic test system provides
a certain method for the development of virtual instrument, and makes a great step
towards networking, modularization and user oriented development of the test system.
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Abstract. The higher education teaching evaluation is receiving increasing atten-
tion. AHP (Analytic Hierarchy Process) is a multi domain and multi-level anal-
ysis method for decision-making problems, which is also widely used in higher
education teaching evaluation. This article proposes a higher education teaching
evaluation. The system is evaluated based on multiple indicators such as students’
academic performance, teachers’ teaching abilities, teaching environment, and
teaching facilities. DM algorithm is used to mine data, and AHP algorithm is
used to perform hierarchical analysis and weight calculation on indicators. The
experimental results indicate that the system can provide useful information and
decision support for higher education teaching evaluation.

Keywords: Data mining - Teaching evaluation - AHP algorithm - Higher
Education

1 Introduction

With the in higher education is becoming increasingly important. Teaching evaluation is
an important task aimed at evaluating the results of teaching practice and providing guid-
ance for future improvements. However, in the evaluation of higher education teaching,
there are many factors to consider, including students’ academic performance, teachers’
teaching abilities, teaching environment, and teaching facilities. Therefore, a scientific
and effective method is needed to help teachers and decision-makers understand and
process these complex information [1].

Widely used in the field of educational evaluation. In the AHP method, the hierarchi-
cal structure is composed of factors and standards at different levels, and the importance
of each factor and standard is determined by establishing a comparison matrix [2]. How-
ever, the AHP method has a high dependence on weight calculation, so a reliable method
is needed to determine weights.

The in higher education teaching evaluation is receiving increasing attention. Data
mining is an automated data analysis method that can extract useful information and
knowledge by mining and analyzing a large amount of data. In higher education, data
mining can help teachers and decision-makers understand the impact of factors such as
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students’ academic performance, socio-economic background and gender, and course
difficulty on students’ academic performance.

Therefore, a higher education teaching evaluation has emerged. This system com-
bines the hierarchical structure of AHP method with the weight calculation of various
indicators and the characteristics of data mining. This system can evaluate multiple indi-
cators such as students’ academic performance, teachers’ teaching abilities, teaching
environment, and teaching facilities, and use AHP algorithm to perform hierarchical anal-
ysis and weight calculation on the indicators [3]. At the same time, the system uses data
mining algorithms to mine data and provides multiple views and data interaction, which
can provide efficient information and decision support for teachers and decision-makers,
thus achieving the scientific and effective evaluation of higher education teaching.

2 Related Work

2.1 Problems in the Current Teaching Quality Evaluation System

Currently, education quality evaluation has become an important standard for evaluating
the level of schools, teachers, and students. In practical applications, there are some
problems in the construction system. Firstly, generally suffers from unclear indicators
and unscientific weights. The lack of standards for setting indicators and determining
weights may lead to a certain degree of subjectivity in the evaluation system. Secondly,
there are certain limitations. Most evaluation systems only rely on students’ academic
performance and teachers’ teaching evaluations, while ignoring other factors such as
teaching resources and teaching environment. Secondly, the current evaluation system
adopts the same evaluation indicators and methods for different disciplines, teaching
stages, student backgrounds, and other situations, which cannot be distinguished and
analyzed for different situations [4]. The current evaluation system lacks scientific and
practical results. Due to the unscientific evaluation indicators and methods, as well as the
incomplete data collection, the evaluation results obtained by the evaluation system may
have certain distortions and errors, which cannot provide useful guidance and reference
for teaching practice.

First of all, the evaluation of teaching quality often involves multiple indicators, and
the selection of these indicators should fully reflect the working conditions of teachers.
It is not fair and unscientific to evaluate only one or several indicators.

Secondly, in order to pay attention to democracy and fairness, the school evaluates
the teaching quality through the method of students scoring for teachers. This score
plus the leader scoring, and carries out to take. This evaluation method seems to be
“all inclusive”, but in fact, it ignores the and importance of various. Because not every
indicator is of equal importance in the empirical perspective, it takes time and effort to
use manual methods to make statistics of teaching quality evaluation scores with a large
workload, but the objective and fair of teachers’.

Finally, the evaluation index system and its weight are not scientific. In an evaluation
system, there are two aspects that have the greatest impact on the evaluation object. On
the one hand, the appraiser the evaluation with an objective attitude, but under the
existing technical conditions, it cannot guarantee that the appraiser can participate in the
evaluation of the evaluation object with a completely objective attitude; On the other
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hand, it is to evaluate whether the indicator system and its weight value are reasonable
[5]. On the other hand, some indicator systems and their weight values of the evaluation
system are added to the system according to the user’s requirements during the system
development, and cannot be changed during the user’s use, lacking flexibility.

2.2 Technical Principle of Multi-level Fuzzy Evaluation

Multilevel fuzzy is an mathematics, which is widely used (such as real estate evaluation).
Itis composed indicators and the indicator. Multilevel does not mean that there are many
evaluation indicators, but that there is a hierarchy between indicators. They as shown in
Fig. 1.

Pavement Improvement I

P .
Reconstruction Maintenance Rehabilitation
Routine ‘ ’ Corective l ’ Preventive

Fig. 1. Typical hierarchical structure model diagram

3 AHP Algorithm Design

3.1 Overview and Workflow of AHP Algorithm

AHP is a commonly used multi criteria decision analysis algorithm. The main idea
is to decompose a complex decision-making problem into multiple levels and form
a corresponding judgment matrix based on the hierarchical structure, with each ele-
ment representing the importance of various factors at different levels. The AHP algo-
rithm determines the weights between various factors by calculating feature vectors and
eigenvalues, thereby achieving the sorting and optimization of decision plans.

The workflow of the AHP algorithm is as follows: first, clarify the decision problem
and determine multiple key factors; Secondly, construct a decision-making hierarchy
and form a judgment matrix; Then, eigenvectors and eigenvalues are calculated through
vector normalization; Finally, the priority of each factor the feature vectors, and the
decision plans are sorted and optimized.

The AHP algorithm has the advantages of wide applicability, simple and easy to
understand methods, and fast calculation speed, and is widely used in decision-making
evaluation, resource allocation, risk analysis, and other fields.
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The workflow this to determine the index:

a) Invite experts to of the decision-making evaluation and establish the hierarchical.

b) Experts the importance of each indicator (or element, or criterion) at the same level
relative to a certain indicator at the upper level, compare them in pairs, and determine
the pairwise judgment matrix.

c¢) Calculate the relative weight on the corresponding to an indicator on the previous
level.

d) Calculate the relative each indicator on the criteria, and finally value of all leaf
indicators level. Weight is the specific on the evaluation object. The weight of the an
important the rationality and scientificity of the evaluation results of the object, and
the index directly affects the results.

3.2 Construct Pairwise Comparison Judgment Matrix

The workflow of AHP algorithm, experts should first be invited to establish the hierarchi-
cal structure. Therefore, we assume that the evaluation architecture has been established,
as shown in Fig. 2.

B, B, B,

Fig. 2. A-B indicator hierarchy diagram in evaluation architecture

4 AHP Algorithm Based on Data Mining in Higher Education
Teaching Evaluation System

That is, students choose the curriculum, and teachers are the teachers of the curriculum;
Teachers in the whole system are not only the object to be evaluated, but also the subject to
participate in the evaluation, that is, teachers’ own evaluation; Experts are the subjects
participating in the evaluation, and also the users who determine the weights of the
evaluation system indicators; Leaders and peers can evaluate teachers based on their
administrative relationship with them. Expert module (expert evaluation module and
indicator weight determination) and leader evaluation module according to the type of
users.

Only administrators can log in at the background, so sub modules can be divided
according to different functions of administrators. The sub modules include: system
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management, system maintenance (data backup and data recovery), basic information
(student information management, expert, leadership and curriculum), and evaluation
management. The system structure is shown in Fig. 3.

Weights of Indexes for Evaluation of Practice Teaching Quality

Scores of evaluation ~ |..... ...... Standard score x weight of
elements corresponding second level index
Scores of second level Cumulative sum of scores of
indexes || correlative evaluation elements
Scores of first level Cumulative sum of scores of
indexes correlative second level indexes
Score of practice Cumulative sum of scores of
teaching quality relevant first level indexes

Comprehensive score of practice teaching quality

50 60 70 80 92
poor o .
» acceptability medium level being good excellence
performance

Fig. 3. The structure of higher education teaching evaluation system

5 Conclusion

This system mainly uses AHP algorithm. Developed has changed the index weight value
that was finally determined by experts’ collective discussion in the past, and it may not
be a very scientific index weight value. In this system, experts can express their opinions,
and finally the system calculates the weight of each index according to the algorithm.
Can be changed according to needs, because different schools may have different empha-
sis on teachers’ teaching quality, leading to different evaluation index systems, so that
each school can change system of the system according to its own needs. Secondly, it
is realized in this system that multiple users participate in the evaluation, that is, stu-
dents, teachers themselves, teachers’ peers, experts and leaders, etc. It implements the
management of the administrator’s background data, mainly including basic parameter
settings (information about schools, departments, majors, classes and courses), system
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maintenance, user information management (referring to users participating in the eval-
uation), management of teachers’ timetables, management and management of teachers’
evaluation information.
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Abstract. With the performance of optical films is required to be higher and
higher in optical instruments. The design of optical thin films optical instruments.
The optical characteristics of the film system are determined quantitatively by the
evaluation function in the film system design. The is a method to solve the problem.
This method has been applied in many fields such as engineering, economics and
biology. The main idea of this method is to use ants to find the shortest path
between two points. In other words, ants move from one place to another to obtain
food or other resources. If there are many ants moving around, they will form a
path, which can be called the best solution to the current problem. In this paper,
some new ideas thin optimization design are proposed.

Keyword: Ant colony Membrane system optimization

1 Introduction

Optical thin films have rich spectral characteristics, which can change the amplitude,
phase and polarization state of reflected light or transmitted light on the surface of various
optical materials. They are more and more widely used in aerospace, communications,
energy, computer and scientific research and many other fields. With the fabrication
process, the spectral performance of optical films is required to be higher and higher in
optical fiber communication, displays, artificial satellites, semiconductor lasers, optical
information storage and various optical components. Optical thin film is an indispensable
component of various optoelectronic elements and plays an extremely important role in
modern optical engineering [1].

The theoretical basis of optical film design is the principle of light, so the relation-
ship between various quantities in optical film design is very complex. Only in simple
cases can there be a clear and concise mathematical relationship, and in more cases, it
is difficult to express the relationship between them with intuitive formulas. Therefore,
the design of optical films is a difficult subject. After a long period of exploration, its
design theory and methods have also experienced three types of changes: the design of
optical films was first used trial and error method and graphical method, but this can
only solve some simple film system design problems [2]; Subsequently, based on some
special film system structural units, such as symmetrical film system, periodic structure
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and quarter wave stack, various analytical design methods have been developed, such as
admittance matching technology, double effective interface method, equivalent refrac-
tive index method, achromatic design technology, etc. However, when using analytical
method to design various film layers, different film design methods are very different;
By the 1970s, the design of optical thin films had made greater progress by using various
computer-aided design methods, especially the optimal design of optical thin films [3].

2 Related Work

2.1 Overview of Optical Film Design Methods

The theoretical basis of optical film design is the principle of light, so the relationship
between various quantities in optical film design is very complex. Only in simple cases
can there be a clear and concise mathematical relationship, and in more cases, it is
difficult to express the relationship between them with intuitive formulas. Therefore,
the design of optical films is a difficult subject. After a long period of exploration, its
design theory and methods have also experienced three types of changes: the design of
optical films was first used trial and error method and graphical method, but this can only
solve some simple film system design problems; Subsequently, based on some special
structural elements of the film system, such as symmetric film system, periodic structure
and quarter wave stack, various analytical design methods have been developed, such as
admittance matching technology, dual effective interface method, equivalent refractive
index method, achromatic design technology, etc. [4]. However, different film design
methods are very different when analytical methods are used to design various kinds of
films; By the 1970s, the design of optical thin films had made greater progress by using
various computer-aided design methods, especially the optimal design of optical thin
films [5].

The of optical thin films first emerged and early Baumeister put forward the concept
of optimal design of film system in 1958, some scholars realized the great potential of
optimal design of optical films, engaged in research work and compiled programs in this
field, and optimized design of film system developed vigorously in this period. However,
since the appearance of computer was only in 1946, the situation was that it was in the
early stage of computer development, and its number was small and its operation speed
was slow, which could not reflect the excellent characteristics of many optimization
algorithms, which seriously affected the development of optimization design of optical
films.

By the 1990s, the performance and price of microcomputers had been greatly
improved, which gave scientific researchers and even ordinary people the opportunity to
contact and use them, and the computing speed was unimaginable in the early stage of
development. In addition, the emergence of many new programming languages reduced
the difficulty of programming. The optimization design of optical thin films has entered
a vigorous development stage again. From the foreign references, we can also see that
during this period, there were more and more articles about the optimization design of
membrane systems, and the optimization design of membrane systems again became a
research hotspot.
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2.2 Introduction to Popular Algorithms for Optical Film Design

Film system design is an old and young subject closely related to practical application.
Fraunhofer formed the world’s first antireflective films by acid etching in 1817, and
optical film design was born and gradually developed from then on. The main method
of membrane system design in the early stage was the trial and error method relying
on experience. With the maturity of vacuum technology and the advent of commercial
diffusion pumps in the 1930s, the increasing demand of various optical devices for opti-
cal films has also promoted the development of film system design, forming various
analytical design methods with the periodic structure of quarter film system and sym-
metrical film system as the research object. Such as equivalent interface method, vector
synthesis method, equivalent refractive index method, admittance diagram method, etc.
These analytical design methods have been applied, band-pass filters and interference
cut-off films with good design results. However, this analytical method requires high
design experience, and is limited to regular films with a thickness of integral times of
quarter wavelength. With the rapid development of computer technology and the grow-
ing maturity of industrial monitoring technology, especially the successful application of
arbitrary film thickness monitoring technology, as well as the maturity and development
of spectral technology, irregular film systems have begun to become the preferred form
of optical thin films with increasingly diversified and complex optical characteristics.
The automatic design method of film systems suitable for irregular film systems has also
developed vigorously. Various numerical optimization algorithms in the computer field
have been introduced and applied to film system design, such as the steepest descent
method, Newton method, least square method, simplex method, simulated annealing
method, needle method, genetic algorithm (GA) and other numerical optimization algo-
rithms. However, most of these numerical optimization methods need a film system that
is close to the spectral characteristics of the designed film, and the design is completed by
optimizing its structural parameters and finding the minimum value near it. This method
largely depends on the selection of the initial value. A good initial membrane system can
ensure that a satisfactory solution close to the design requirements can be found as soon
as possible, and still depends on the design experience to a certain extent. However, it is
very difficult to get a good initial film system for the film system with complex design
requirements. In this case, it is usually advantageous to adopt the comprehensive design
method to design. The comprehensive design method does not require the initial film
system or is directly determined according to the design requirements, and can avoid
falling into the local minimum to a certain extent.
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3 Ant Colony Algorithm

Ant colony algorithm is an intelligent optimization algorithm inspired by the shortest
path behavior of ants in finding food. In the basic ACO algorithm, all ants are initialized
randomly and search for the possible optimal solution. All ants have the same number of
pheromones, that is, the initial value of pheromones is set to a constant value, and ants
will randomly find a better path and return to the nest. In each iteration, based on the
pheromone concentration t (T) and the heuristic information NTJ (T) of the path, each
ant builds a new solution by moving to the node that is not visited until it meets the goal.
Ants achieve the above goals through the state transition probability formula p, (t). Xiao
(t) represents the state at time t from service i to service j, as shown in Eq. (1).

HouH
(o)
Pl =1 20 (1)
J

0

ACO algorithm steps and processes are as follows:

Step 1: Initialize parameters. The number of iterations N and the pheromone
increment A TIJ (T) on the path are set to 0.

Step 2: randomly initialize m ants at the initial position.

Step 3: According to the state transition probability, each ant uses the roulette wheel
method to select the next service.

Step 4: according to the local pheromone update formula, each ant updates its local
pheromone.

Step 5: after all ants have selected all services, enter step 6; Otherwise, go to Step 3.

Step 6: calculate the fitness value of the solution generated by each ant.

Step 7: select the best ant of this iteration according to the fitness value of the solution
generated by each ant. According to the global pheromone update formula, the best ant
updates the global pheromone.

Step 8: if the termination conditions are full, the optimal solution is output; Otherwise,
enter Step 2 Basic ACO Algorithm Fig. 1.
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4 Optimization Design of Optical Film System Based on Ant
Colony Algorithm

When compiling the program for optimizing the initial structure of the number of film
layers is m and the thickness of each film layer is/ 4. The characteristics of the film layer
is a function of the combination of refractive index of each layer N = N (nl, n2,..., m),
namely

R(%i) = R(2i, N) 2)

The complexity of the algorithm is shown in that if the given number of film materials
is k and the designed number of film layers is m, then there are k “combination forms.
The search space increases rapidly with the increase of k and m. For example, when k
= 8 and m = 10, the value of k” reaches nearly 1 billion. It is difficult to achieve this
combination optimization problem with conventional mathematical algorithms.

The ant colony is as follows:

1) First, the settings of the update strength parameters r, Ar, initialization and iteration
times are determined according to the simulation results. Since most optimization results
occur within 500 times, the settings in this paper are 500;

2) Put 50 ants in their initial neighborhood, and each ant searches for a set of feasible
solutions correspondingly. The neighborhood is mainly the value range of each inde-
pendent variable, and then each ant moves according to the probability PIJ (taking 0.7)
or performs neighborhood search to obtain 50 sets of feasible solutions.

3) Substitute the feasible solution obtained in 2) into the objective function formula
(5), find 50 objective function values of the first group, and compare these 50 objective
functions to retain the “optimal solution” and corresponding objective function values
calculated this time.

4) Update Egs. (2) and (3) according to the intensity to modify the trajectory intensity
parameters ty, and At, so as to facilitate the ants’ mobile search, that is, to obtain a new
feasible solution value. At the same time, replace the value of the previous cycle with
the new trajectory intensity parameters t, and A t, and repeat 2) ~ 4).

5) Check the stop condition, and output the optimal solution and corresponding objective
function if it is satisfied; Otherwise, go to 2).

5 Conclusion

Ant is used the initial structure of the optical film system. The algorithm is feasible, not
only with simple process, but also with clear programming ideas. It has good versatility,
and can be used to optimize the design of various complex film systems 18%. In the
application of ant colony algorithm, it does not need the derivative, continuity and other
information of the optimization object, and has a good ergodicity to the search area,
which is especially suitable for engineering technicians to use in optimization design.
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Abstract. Multi view reconstruction algorithm of subway spatial design based is a
new method of 3D model visualization simulation. The application programis used
to simulate the construction process of underground space (such as tunnel, station,
platform, etc.). The technology can be applied to a variety of situations, including
urban planning and architecture. It can better understand how the underground
space is built by using different methods such as traditional computer aided design
(CAD), computer drawing and even 3D printing. In this paper, we will discuss
the application of multi view reconstruction algorithm in Kanpur IIT subway
space design project. Digital media art is involved in the subway space, breaking
through the traditional art form of subway space, and embodying the interactive,
interesting and novel art, which makes the research in the design and research of
subway space artistry of the times significant.

Keywords: Metro space design - Virtual reality - Multiple perspectives

1 Introduction

The city image is the externalization of the city culture. The cultural differences between
different cities form a unique city image. In the process of rapid development of subway
construction, as an integral part of public space, subway station space should play a
role in spreading urban culture, shaping urban image and extending urban memory. At
present, the people’s material living standard is constantly improving and their spiritual
and cultural needs are growing. Strengthening the integration of regional culture in the
subway space design and giving consideration to cultural and artistic perspectives will
become the focus of the sustainable development of subway construction [1].

With the subway construction, Qingdao subway space design is facing unprecedented
challenges. Looking back on the rapid growth of Qingdao Metro in the past two decades,
both from the design and management levels, we are looking for a standardized approach
as a guide to maximize the coverage of the metro. Therefore, in the design of the subway
space interface, modular processing is often used, resulting in the standardization of
decoration techniques and the assimilation of decoration styles [2]. As a designer of
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subway projects, it is easy to be constrained by the blind convergence of standardized
design, ignoring the spiritual needs of passengers, and it is difficult to break through
the conventional design paradigm. Although the development of Qingdao Metro has
guaranteed the obvious benefits of construction speed, it has caused the cost of losing
the city’s cultural characteristics.

The improvement of social needs, and the emergence of digital have greatly enriched
the field of art. It is a new urban public transport to involve digital media art in the subway
space. This new art form, compared with the static and traditional expression form in
the subway space, the dynamic, interactive, interesting and experiential art form of
digital media art will break through the traditional single art form in the subway space.
Therefore, it is of epoch-making practical significance to explore the design and research
of digital media art in the art of subway space.

2 Related Work

2.1 Concept of Subway Space

(1) Underground space: underground space refers to the space and potential space that
can be excavated and used below the surface layer, mainly defined in relation to the
three-dimensional building space above the ground; The rapid population growth
makes the ground space crowded, and the development of underground space space
shortage.

(2) Metro space: according to the definition of terms in Code for Design of Metro
(GB50157-2003), the so-called metro, in cities. Trains operate on totally, usually
in underground tunnels in the area of the city, usually on viaducts or on the ground
outside the city center.

Metro is the abbreviation of “subway” or “subway” (Subway, Tube, Under-
ground). In Taiwan, it is called “Rapid Transit”. Metro space includes train track
area, platform area, station hall area, rest area and equipment management area.

The subway entrance and exit space is the main entrance and exit for passengers to
enter the station hall space through the ground space, which is composed of entrance,
corridor, escalator, etc. Its main function is to evacuate people from the emergency chan-
nel, which can provide road guidance [3]. The design of subway entrance and exit, in
addition to meeting the psychological buffer brought by people’s space conversion, is
consistent with the surrounding environment in terms of integration with the environ-
ment. It is unique in design and can play a symbolic role in the city, so that users can
quickly identify the location of the subway, as shown in Fig. 1.

The station hall is a transition hall, which is used to guide passengers from the ground
to the station platform. The station hall passengers, guide passengers to transfer and sell
ticket checking services. In this space, passengers are more diversified, and the visual
focus is mainly considered as the main part of the head and diagonal [4]. There is no
mandatory passing requirement for the station hall space, and passengers have strong
autonomy in action.
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Fig. 1. Different subway entrances and exits designed by different countries

2.2 Characteristics of Subway Space

The subway space is a human centered space open to the public. This is the social
public attribute of subway space. The subway space bears the characteristics of cultural
diversity and displaying the essence of the city image.

(1) Physical characteristics.

The subway space is an environment space with relatively closed space, lack of
natural light, poor environmental identifiability, and easy to produce insecurity. It is
impossible to see the ground in the underground space, and it is also far away from the
familiar ambient sound, which will cause crowding, isolation, dullness, boredom and
other feelings [5].

The environment of subway space should not only consider the decoration style,
lighting design and use of subway space, color use of subway space building facade
and other factors, but also understand the behavior of different passengers. Because
after entering the subway space, the passengers lack the objective feeling of the entire
space environment and lose the positioning of the objective reference, which makes the
direction sense of the passengers weak and easy to cause misjudgment of the direction.
In the absence of understanding of the underground space environment, when people
take the subway in the subway space, they will not only make wrong judgments in the
subway space, but also may bring negative effects to people.

(2) Psychological characteristics.

In modern urban life, the subway is the first choice for urban people to travel because
of its low pollution, rapid, safe and other characteristics. With the increasing economic
income of people, taking the subway is no longer a simple demand for speed, safety and
convenience, and the space of the subway station is no longer a simple “node”.

In the closed and oppressive subway space, it is necessary to have a special space
to alleviate the psychological characteristics of such depression, dullness and crowding.
Secondly, the subway space is underground, far away from nature, lacking fresh air and
depressing. People in cities with high pressure and fast-paced life often hope that the
subway can bring people a sense of life, humanity and naturalization.
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3 Multi View Reconstruction Algorithm of Subway Space Design
Based on Virtual Reality Fusion Technology

3.1 Image Based 3D Reconstruction Theory

In the process of image matching, data dimensions have a great impact on the perfor-
mance of nearest neighbor matching. Nearest neighbor matching with high-dimensional
feature key points is the most time-consuming part. At present, there is no known accu-
rate matching algorithm to solve this problem. How to improve the matching speed while
ensuring the matching accuracy has always been the research direction. SIFT feature
points contain 128 dimensional information. Using general matching methods (such
as Brute Force algorithm), the matching speed is extremely slow. The existing precise
matching algorithms have no speed advantage, so some scholars introduced the idea of
approximate matching to improve the matching speed by sacrificing part of the accuracy.
Experiments show that this method has achieved good results.

In general, the fast approximate nearest neighbor matching method (FLANN) pro-
posed by Muja et al. has been able to achieve a significant reduction in matching time
at the cost of very small matching accuracy. On this basis, this paper further seeks for
fast matching methods. The cascading hashing nearest neighbor retrieval method pro-
posed by Jian Cheng et al. can not only ensure the same accuracy, but also show great
advantages in matching speed. Therefore, this paper uses cashashing nearest neighbor
retrieval method to match feature points to improve the matching speed.

Although virtual reality is a new and high technology in recent years, it has developed
rapidly because of its wide application. “Virtual” refers to a computer generated virtual
world in three-dimensional space, which is generated by computer simulation, so that
users can have a real, immersive feeling. In the natural scene simulated by virtual reality
technology, trees are indispensable elements. Therefore, the simulation rendering of trees
is a very important research content in virtual reality, augmented reality and other related
fields. The simulation of trees usually includes L-system method, 3D texture method,
polygon geometry surface construction method and fractal based method. Among them,
the L-system method describes trees through certain syntax rules to achieve rendering.
The simulation results of this method are relatively poor in space information, and the
simulation results of more complex plants are relatively rough. The polygonal geometric
surface construction method focuses on the three-dimensional space information of the
simulation results. Because of the clear coordinate relationship, this method can further
simulate with the help of OpenGL related functions, as shown in Fig. 2.
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Fig. 2. Virtual Reality Fusion Technology

3.2 Metro Space Design Based on Virtual Reality Fusion Technology

It can be seen from the display interaction effect of Light Spell that interactive digital
media art indirectly integrates Maslow’s five psychological needs: physiological needs,
construction and application of the whole space.

The whole interactive device is expressed in a variety of different combinations of
words and languages, allowing people to interact with digital media art in a two-way
way. In the subway space, it can better reflect people’s psychological needs, and promote
people to form a “language communication” relationship with the subway space. This
design can not only meet the requirements of the space environment and the emotional
needs of the public, but also enhance the passengers’ comfort in the subway space, as
shown in Fig. 3.
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Fig. 3. The overall effect of virtual reality fusion technology in subway space

4 Conclusion

The accuracy of image reconstruction, an image reconstruction virtual reality technology
is proposed. The virtual reality technology is introduced to extract image reconstruction
features, and support vector machine is used to fit the mapping between image features
to achieve image reconstruction. The comparative test results show that the image recon-
struction accuracy of this high, the reconstruction, and the comprehensive performance
of image reconstruction is significantly better than that of the comparative method, and
the ideal image results are obtained.

Acknowledgements. Research on the design of interactive public art in Wuhan Metro Space
19G106.
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Abstract. The essential to reduce the loss in this stage and produce high-quality
final products. First, to this end, a centralized model is developed using multi-
objective optimization methods. The results show that these two objectives can
be achieved simultaneously and satisfactorily by considering all the parameters
and calculating the overall objective function value and each parameter affecting
the final result respectively. The activated sludge wastewater treatment process
mainly uses biological degradation and other methods to remove pollutants. It
has the characteristics of multivariable, nonlinear, strong coupling, large lag and
uncertainty. The process operates in an unstable state, making it difficult to measure
process parameters in real time and control them very difficult. Therefore, the study
of intelligent optimization control method and its application in sewage treatment
process to achieve effective control of the treatment process can not only improve
the effluent quality, but also have important significance for energy conservation
and consumption reduction.

Keywords: Sewage treatment - Neural network - Multi-objective optimal
control method

1 Introduction

Water pollution life of residents, so the country has formulated a series of relevant poli-
cies material resources to solve the problem of pollution. In response to national policies,
various regions have established sewage treatment plants. By the end of September 2011,
counties with a treatment capacity of 136 million m3/day. At present, there are about
1300 urban sewage treatment projects under construction nationwide [1]. In the pro-
posed to improve the urban domestic sewage and garbage treatment capacity. However,
at present, about 50% of the urban sewage treatment plants in China have effluent qual-
ity exceeding the standard, insufficient operating load or abnormal operation, and the
operation situation is not optimistic [2]. Moreover, with the China’s urbanization, the
amount of urban sewage will increase with the increase of population, and the space for
advanced sewage treatment is vast. In addition, the national policy of encouraging the
use of recycled water also provides a broad market space for advanced sewage treatment

[3].
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The high economic cost and high energy consumption of sewage treatment are the
low average operating load sewage treatment plants. Corresponding to the second level
discharge standard of GB18918, the power consumption. In addition, the number of
operation and management personnel in China, which, combined with various factors,
has resulted in the low efficiency of sewage treatment and high operating costs in China.
The research and development of energy-saving technology has become the most urgent
problem in the process [4]. The equipment of most plants in China is mostly imported
from foreign advanced process equipment, and its basic theory and process flow are
equivalent to those of developed countries, but the design of resource management and
control system is obviously behind the developed countries. The imported equipment
is not only expensive, but also difficult to operate and maintain, which hinders the
actual treatment process, makes the efficiency of sewage treatment low, and brings huge
losses in economic cost and time. Therefore, in order to break this situation and narrow
the distance from foreign sewage treatment control research level, we urgently need to
independently design the control system to achieve.

2 Related Work

2.1 Research Status of Sewage Treatment Control

The activated sludge method is a method to remove the organic matter in the sewage
through the propagation and growth of the microbial population in the presence of
dissolved oxygen in the reaction tank, with the main body. The method mainly uses
the biochemical oxidation and adsorption of activated sludge to decompose the organic
matter in the sewage, thus realizing the purification of sewage [5]. The typical activated
sludge wastewater treatment process consists of five parts, as in Fig. 1:
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Fig. 1. Process Flow Diagram of Activated Sludge Process
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In the figure, Qi is the inflow flow; Si is the concentration of influent substrate; V
is the reactor; X is the reactor microbial; S is the substrate concentration in the reactor;
Qw is sludge discharge; Qr is sludge return flow; Xr is the concentration of returned
sludge; Se is the substrate concentration of effluent; Xe is the concentration of residual
biosolids that have not been settled; DO is the dissolved oxygen concentration.

2.2 Status Quo of Sewage Treatment Control Objects

In the load disturbance is very large, the system often works in a non-stationary state,
and there are many factors that affect the control objectives, including influent flow, pH
value, concentration of mixed liquid suspended solids, dissolved oxygen concentration,
nitrate nitrogen concentration and other factors. These factors are dynamic changes, and
directly affect the concentration of effluent water.

In order to reaching the standard of sewage treatment, sewage treatment control
generally includes the following categories according to different control objects:

1) Inflow flow control: In the the treatment system is determined by the inflow flow.
During this retention time, microbial metabolism activities are mainly carried out, which
biochemical. Therefore, changes in the inflow often affect other variables in the system.
In addition, microorganisms in the aeration tank will be affected when the changes.
Therefore, educe the impact of the change of the inflow flow and provide an adaptive
environment for microorganisms, it is necessary to control the inflow.

2) PH value control: During the biochemical reaction process of activated sludge process,
various fungi are constantly carrying out biodegradation and other reactions. There is a
certain requirement for PH value, which is generally about 7. Not only is the limited by
the PH value.

3) Dissolved oxygen concentration (DO) control: Dissolved oxygen concentration (DO)
is the main influencing factor of wastewater treatment process efficiency, operation cost
and stability in the activated sludge process. The living environment of microorganisms is
affected by the too small or too large, the survival of microorganisms will be adversely
affected. When the too low, filamentous bacteria will multiply in the aeration tank,
causing sludge bulking; The decomposition effect of bacteria will also be reduced,
leading to the prolongation of treatment time and even the invalidation of biological
treatment. When the concentration of dissolved oxygen is too high, it will not only
destroy the flocculant, resulting in poor sedimentation of suspended solids, but also lead
to unnecessary consumption of energy consumption. Therefore, it is very important to
control the dissolved oxygen concentration in an appropriate range by controlling the
aeration input in the aeration tank.

3 Multi Objective Optimal Control Method of Sewage Treatment
Process Based on Neural Network

The was jointly developed by IWA, Technology, providing a platform for evaluating the
performance of systems. The general layout of BSM1 is shown in Fig. 2.
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Fig. 2. Structure diagram of BSM1

As in Fig. 2, the tank in BSM1 consists of two units (units 1-2) in the anoxic zone
and three units (units 3-5) in the aerobic zone. In BSM1, in order to keep the fifth unit
at 2 mgL, it is necessary to adjust the oxygen conversion coefficient KLa, while in the
third and fourth units, KLa is fixed (KLa = 10 h * =240 d’). In Fig. 2, V represents the
volume of each unit (V =V = 1000 m3, V3 = V4 = V5 = 1333 m °), on is the flow,
Z is the component concentration, and r is the reaction rate of component Z, where k =
1-5. The biochemical reaction tank model simulates ASM1, so its biochemical reaction
is the same as that in ASM1.

According to the material balance rule, the material balance formula of each
component in the biochemical tank is as follows:

t
P(S) = P(wi,wa, ..., w) = [ [pwelwi, wa, ... wie) M
t=1

The nitrate nitrogen concentration in the second zone of the biochemical reaction
tank are the most important control variables in the activated sludge process of sewage
treatment, which affect the nitrification and denitrification levels, and are also the direct
parameters affecting the level consumption (AE).

4 Real Time Optimal Control Scheme for Sewage Treatment
Process

4.1 Real Time Optimal Control

The idea of wastewater treatment process saving in wastewater. The most basic and
important requirement of hierarchical optimal to ensure the normal operation system;
Secondly, itis necessary the effluent quality; On the basis of the above two points, reduce.
In the are also other important goals, such as reducing the sludge overflow of the system,
maximizing the drainage capacity of the system, etc. Therefore, it is necessary to classify
these needs according to the level. The research carried out in this topic is centered on the
normal, the effluent of the sewage treatment system reaching the standard and reducing.
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Fig. 3. Real time optimal control structure of sewage treatment process

For the real-time structure shown in Fig. 3, the real-time control process can two lay-
ers, the upper layer is the real-time optimization layer including the planning and schedul-
ing module and the lower layer is the tracking control layer including the controller and
the controlled process.

4.2 Real Time Optimization Layer

In the sewage treatment process, through the planning and scheduling of sewage treat-
ment system and the information feedback p (t) ~ pn (f) of sewage treatment process,
the optimization index, constraint and real-time information of the system are provided
for the real-time optimization strategy.

For the wastewater treatment process, there are two scheduling conditions for the real-
time optimization problem, one is that the effluent quality reaches the standard, and the
other is that the system is reduced. The standard is based on the effluent quality standard
given by BSM1 model, including the standard of total nitrogen, ammonia nitrogen,
COD, BOD and TSS; The system comprehensively considers the energy consumption
of aeration and pumping, so the total energy. The design idea of optimization strategy is
based on the requirements of planning and scheduling, and online adjustment is made
feedback information. Based on the idea of planning and scheduling, this paper constructs
the inequality constrained optimization problem of wastewater treatment process, and
designs an online augmented Lagrange multiplier method (NNALM) based on neural
network modeling. While solving the constructed inequality constrained optimization
problem, the optimization problem of wastewater treatment process is solved in real
time based on the feedback of the system’s effluent quality and energy consumption
information.
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5 Conclusion

Aiming at the problems of maintaining the stability and saving energy and reducing
consumption in the analysis of the characteristics of the process of the pre denitrification
process, this paper proposes a real-time optimal. In the real-time optimization layer, an
optimization method modeling is proposed, which optimizes the online according to the
planned scheduling and the real-time feedback of the system operation information; In
the tracking control layer, a feedforward neural network online modeling and control
(NNOMC) method is designed to track and control the optimized set point. The experi-
ment shows that the real-time optimal control method can realize the smooth operation of
sewage, and effectively reduce the energy consumption of the system under the effluent
quality. Under different working conditions, the energy saving effect is more than 2.6%.
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Abstract. The distributed generation is aimed at optimizing the operation of dis-
tribution network to reduce losses. Many researchers have conducted this type
of research and found that this method can be used to improve the performance
of distribution networks. Some studies also show that this method can be used
to improve the reliability and stability of power systems. It is also found that
this method can be realized by using various types of distributed generation sys-
tems, such as wind, solar, hydropower, etc. This research includes three parts: (1)
Overview of reactive power optimization control; (2) The relationship between
distributed generation and reactive power optimization control is analyzed and
summarized; (3) A case study of the application of this study in practice.

Keywords: Genetic algorithm - Distributed generation - optimize control

1 Introduction

In the demand for power on the load side is increasing. It is obviously difficult to meet the
demand if the capacity transmission pressure on the transmission side is relieved only by
expanding the scale and structure of the distribution system. The new distribution system
costs a lot of investment, has a long construction period, will also cause some damage
to the ecological environment, and land resources are increasingly scarce, leading to
difficulties in the implementation of new distribution network projects [1]. Therefore, it
is urgent to find a new method that can meet the needs of load growth at this stage, reduce
the cost of power enterprises, and do not damage the natural environment as much as
possible without changing the existing distribution system structure.

With the development of science and technology, demand side response (DSM) and
distributed generation (DG) are widely used in power systems. Demand side response
technology plays a more and more important role in relieving the capacity transmission
pressure of distribution system due to its fast response speed and convenient control.
At the appropriate of demand response and distributed generation technology in the
distribution system can delay or reduce the construction of new distribution systems and
the investment enterprises. Therefore, this paper proposes to integrate the demand side
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response. Using the characteristics of demand side response and distributed generation
that are closer to the load side, more flexible and convenient, and less pollution to the
environment, this paper finds a distribution network optimization strategy that considers
demand side response and distributed generation. A multi-objective optimization model
of microgrid, and the genetic is used to find the optimal solution. In this paper, the
optimization strategy for each time period during grid connected operation and isolated
operation the microgrid is specified. The used to the microgrid optimization model
established in this paper, obtain the optimal output result of each distributed generation
in the microgrid, and calculate the operation cost after optimization. It is concluded that
the improved genetic algorithm has the characteristics of avoiding falling into the local
optimal solution, fast convergence and high data accuracy [2]. The generation cost and
environmental cost of microgrid have been greatly reduced, which has good theoretical
basis and practical significance for the optimal dispatching of microgrid.

2 Related Work

2.1 Current Status of Power Grid Distribution Planning

Nowadays, the power industry is the foundation of the national economy for every
country, and it is also a highly energy consuming industry with intensive investment.
The reasonable planning of power supply is an important part of the planning, and the
way of power supply planning a considerable the composition of units in the whole
power system in the future. Therefore, the reasonable planning of power supply is a key
issue. Power supply planning is the key content of the whole power system planning. The
core content of the planning is how to determine the time, location, type and capacity of
the system to be established in the planning period, so as to meet the demand of power
load development in the most appropriate way. Once problems occur in this planning, it
will affect the generation cost and power supply reliability of the entire power system,
and even cause major power accidents, causing significant economic losses. Therefore,
power supply planning factor affecting the normal the entire power, and even affects the
economy of the whole society.

Moreover, if the microgrid grid connection planning is unreasonable, or even the
distribution network system after grid connection lacks effective protection control,
hardware conditions and energy management operation system, its high permeability
will have a great impact and short circuit current, causing instability of the power grid,
reducing the power of the entire distribution network, and may even lead to major grid
accidents [3], The degree of influence is closely related to the location and capacity the
microgrid. The grid connection planning of the microgrid, optimize the location and
capacity of the microgrid, and complete the optimal configuration of the microgrid grid
connection, so as and economy of the grid.

2.2 Overview of Genetic Algorithms

From the beginning, the content of genetic algorithm is the mapping from phenotype to
genotype, that is, gene coding. When the initial population is generated in the genetic pro-
cess, it will follow the evolutionary principle of survival of the fittest and start to evolve
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layer by layer. After continuous reproduction, individuals with relatively good fitness
will be produced and selected for replication. According to the process of crossover
and mutation, a new population of the next generation will be produced. In this way,
the transformation process of the population is like natural reproduction and evolution
[4]. Generation after generation, the adaptability of each generation is always relatively
higher than that of the previous generation. After the optimization process is com-
pleted, the optimal individual generated in the last generation population is decoded,
and this solution is the similar optimal solution of the optimization problem. Based on
the previous summary, the mathematical model of basic genetic algorithm as:

k
2
i X — Wi 1
argmin} > IX — pul M

i=1 xeC;

In the actual operation of genetic algorithm, there are many coding methods that
can be applied, such as sequence coding, real number coding, etc. The most commonly
used coding method is binary coding. In this method, a binary symbol string with a
certain length is used as a symbol to represent an individual chromosome. The allele
of the symbol string is composed of {0,1}, that is, [ = {0.1}. If the individual is 9, the
chromosome can be represented as 1001 by binary coding; if the individual is (2,5,6),
the chromosome can be represented as (010101110) by binary coding. The genotype
of an individual formed in this way will get its individual phenotype after the decoding
step. In the initial state, the genotype of each individual has randomness.

In the genetic algorithm, the genetic probability of an individual completely depends
on its individual fitness. There are a certain number of individuals copied to the next
generation [5]. The determining factor is to determine an appropriate fitness function
to establish the genetic probability proportional to the fitness, and through calculation,
the converted into the fitness value. If and only if the fitness of all individuals is O Or a
positive number.

3 Research on Reactive Power Optimization Control of Distribution
Network

Distributed generation exists as an environment-friendly and flexible energy situation.
It is widely distributed in the micro grid, and its penetration rate has a rising trend. The
microgrid will be the traditional, and the planning field of the grid will meet new require-
ments and more difficult challenges. At the same time, its complexity and uncertainty
will also be aggravated. When large-scale grid connection occurs, the line power flow,
node voltage, power supply reliability, lo