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With the rapid development of artificial intelligence, handicraft design has developed from artificial design to artificial intelligence
design. Traditional handicraft design has the problems of long time consumption and low output, so it is necessary to improve the
process technology. Artificial intelligence technology can provide optimized design steps in handicraft design and improve design
efficiency and process level. Handicrafts are regarded as important social products and exist in people’s daily life. In the current
society, many people do handicrafts and there are major exhibitions. Furthermore, the display of handicrafts is also very grand and
shocking. In the design of handicrafts, the traditional design method cannot completely keep up with the production speed and
efficiency of handicrafts. )erefore, this paper adopts the fusion multi-intelligent decision algorithm of multi-node branch design
in the design method of handicraft. )e algorithm model combination is used to analyze and design the layout of the handicraft,
which speeds up the design efficiency and production of the handicraft. In this paper, two intelligent algorithms will be used for
fusion; they are genetic algorithm and GA-PSO fusion algorithm obtained by particle swarm optimization and they are embedded
in handicraft design method for application through mathematical model construction and function construction. After
comparing the performance parameter index data of three intelligent algorithms and GA-PSO fusion algorithm, it is obtained that
GA-PSO fusion algorithm is 97% correct and has 82% readability, 72% robustness, and 61% structure, making it have better
important indicators. Four algorithms optimize each design problem in all aspects of handicraft design at present. Design
efficiency, image distribution rate, image optimization degree, and image clarity are compared by simulation experiments.
Compared with three intelligent algorithms, traditional design methods, and manual design methods, GA-PSO fusion algorithm
can effectively improve the design method and design effect of handicrafts with 92.1% design efficiency, 82.7% image distribution
rate, 94.3% image optimization degree, and 84% layout void rate. Finally, the space complexity experiment of four algorithms
shows that GA-PSO algorithm can achieve 9.73 dispersion with 11.42 space complexities, which makes the dimension reduction
relatively stable, and the algorithm can maintain stability in the design and application of handicrafts.

1. Introduction

Decision support system should be able to provide various
auxiliary means for decision-making, such as information
collection, transmission, and processing. However, even in
the environment with the same information, different de-
cision-makers maymake different decisions, which is related
to many factors such as the decision-makers’ attitude to-
wards risks and the decision criteria they adopt. For the
decision-making of complex systems or major problems, in
order to improve the accuracy and scientificity of decision-
making, it is often necessary to make group decision-making

or multilevel decision-making [1]. )erefore, the decision
support system must combine and merge multiple decisions
to get the final decision. )e two following problems need to
be solved [2]. First, the basic decision criteria in decision
theory include Laplace and Savage maximum and minimum
regret criteria [3]. )ey have their own scope of application,
and no criterion is optimal under various conditions.
Comprehensive application of various criteria can often lead
to the most satisfactory decision. Second, many decision-
makers often have inconsistent decision results due to
factors such as information possession and their own
characteristics [4]. )e usual group decision-making theory
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of equality between groups cannot be fully applied when
integrating multiple decisions and considering the credi-
bility and importance of decision-makers. To solve the
above problems, distributed intelligent decision support
system should be introduced [5], and decision fusion
mechanism is the core problem. We have noticed that the
artificial neural network (ANN) [6] has attracted people’s
attention because of its organizational structure and
learning ability similar to human brain. Although it is not
perfect, some research results are widely used in function
fitting, automatic control, optimization, and so on. Arts
and crafts design in today’s society has been completely
integrated into people’s lives, affecting every field of peo-
ple’s life, so it has become unrealistic to use a single style to
create design.)erefore, in the face of such an environment
[7], we should constantly innovate and widely use a variety
of innovative thinking and creative research to make
changes in our lives. Innovative thinking expresses a
comprehensive way of thinking, including innovative
thinking, thinking in images, and reverse thinking, so it is a
cutting-edge design method to integrate perfectly in
handicrafts. )ere are many advantages and benefits in this
design method. )is can promote the efficiency of people’s
handicraft design, greatly increase the number of finished
products of handicrafts, and greatly save human resources
[8]. In industrial production, in real life, in administrative
management, and in scientific research practice, we often
adopt the cooperation type of horizontal decision in
multiagent system, )at is, each agent in a cooperative
group can solve problems independently [9]. By using the
knowledge and data of different agents to reason or
adopting different reasoning mechanisms, different deci-
sion-making schemes can be obtained, and then the
credibility of solutions can be greatly improved through the
interaction between agents. Multiple agents in a multiagent
system will produce a variety of different decision-making
schemes. In this situation, it is inevitable to sort them out
[10]. Only then can the interaction and cooperation among
multiple agents in the system be further carried out to
obtain a solution with higher credibility [11]. )ese dif-
ferent intelligent architecture individuals are distinguished
by decision research and analysis, and we can set their
different advantages and disadvantages to build them in
turn. In the recent twenty years, the research on the ranking
of decision-making schemes in different fields and in-
dustries has entered a very brand-new development stage
and achieved considerable results. After finding the non-
inferior set of multiobjective decision-making problems by
decision-making method, these solutions may not meet the
requirements of decision-makers. How to eliminate the
solutions that do not meet the requirements of decision-
makers from the noninferior set needs to retain the feasible
solutions that meet the wishes of decision-makers [12].)is
often requires some information sources and information
channels at a higher level [13], and these information
sources and data need to determine the final optimal so-
lution according to the specific analysis of decision-makers.
Some are nonprofessional, some are qualitative, and some
are accumulated by experience [14]. Based on the research

of multi-intelligent decision-making algorithm in this
paper, the noninferior solution set can be further optimized
by adaptively adjusting membership function to integrate
this information, which makes the final decision-making
result more humanized [15]. Finally, the feasibility and
efficiency of multi-intelligent decision-making algorithm
for handicraft design method are understood through the
simulation comparison experiment in this paper. It makes
the multi-intelligent decision-making algorithm realize the
algorithm design method, and brings good news to people’s
quality of life.

2. Fusion Decision Algorithm

Fusion multi-intelligence algorithm is no stranger in to-
day’s society, which often brings many conveniences to
people’s scientific research and social progress. Fusion
algorithms generally adopt the way of data fusion, which is
a way to fuse models and algorithms for multisensor or
single-sensor contents, so that the calculation processes of
algorithms can interact with and dissolve each other.
Different fusion data algorithms are adopted for different
application problems.

BP model and GA algorithm are used in many artificial
neural network model [16]; BP network model is the most
widely used. Its algorithm is based on minimizing quadratic
performance index function, which can also be called cost
function.
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where L is the number of sample variables generating
training and Ci is the calculated output value of the network
output of the j-th sample at node i. Cij is the expected output
value. By learning part of the data of the sample, the nu-
merical generation from the input n-dimensional Euclidean
space domain to the output m-dimensional Euclidean space
is completed [17]. )erefore, it can be used to complete
nonlinear classification problems and predict data devel-
opment and other problems; that is, it can be used in the
prediction of military field, submarine cable, and handicraft
design. However, the classical BP network mainly has some
defects such as slow convergence, poor stability, and easiness
to fall into local minima, which greatly limits the application
and popularization of neural network.

2mi− 1 ≤ wmax − wmin( 􏼁 × 10n ≤ 2mi− 1
,

C − E � 2n
− 1,

pi � 􏽘

fi/M

i�1
fi.

(2)

)is is a formula variable of genetic operation [18], Pi is
the individual fitness value obtained in i adaptive individ-
uals, and the product value of the number of crossover
operators in fi dimension can get the number of variants in
the variable, which reflects the information interaction
frequency of biological heritage in biology.
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if g1(x)≤ 0 and min
X∈D

f1(X), f2(X), ....fn(X)􏼈 􏼉. (3)

However, a brand-new decision-making algorithm
for information construction and processing structure
was studied for specific unilateral problems. )is can also
be called the correlation of multiple data sources, the
multidirectional synthesis of data sources, the multi-
sensor mixing of decision algorithms, and so forth.
However, a relatively more accepted name is the infor-
mation source fusion method of data multisensors, which
can also be referred to as fusion decision algorithm for
short. Because of the universality and diversity of its
research contents, it is very difficult to give a unified
definition of data fusion at present. )us, the optimal
position of the evaluation scheme is derived [19], and
then the optimal solution is obtained by comprehensive
evaluation of distance measurement for each measured
advantage distance.
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According to the objective function, the important
weight parameters of the solution to f1(x), f2(x),..., fn(x) are
given in advance, and the objective function solution is
obtained by satisfying the following formula:

λj ≥ 0, j � 1, 2, . . . , n; 􏽘
n

j�1
λj � 1,

h(F(X)) � h f1, . . . , fn( 􏼁 � max
1≤j≤n

fj(X)􏽮 􏽯,

min
X∈D

h(F(x)) � min
X∈D

max
1≤j≤n

fj(X)􏼨 􏼩.

(5)

)is method is generally applicable to the optimization
proposition of two objectives; namely,

f1(X)≥ 0, f2(X)≥ 0X ∈ D

minf1(X)

maxf2(X)

.

⎧⎪⎪⎨

⎪⎪⎩
(6)

)is is generally a technology that uses the unique
technology of computer to automatically analyze the in-
formation collected, observed, and obtained by sensors
with different numbers obtained by the algorithm of time
sequence division and cooperation under certain specific
criteria. )en, optimization and synthesis are carried out to
complete the final decision-making algorithm and the
information cooperative processing process for multitask
processing [20]. According to this definition, various
sensors are the basis of data fusion; for example, they can be
used to construct and solve nonlinear programming
problems.
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f2(X)
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.

(7)

By constructing the first range parameter and the second
range parameter of the linear solution and of the nonlinear
solution f1(x) and f2(x), the optimal solution of the specific
problem of h(F(x)) can be obtained by constructing the
function curve equation.
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)e crossover operation in evolutionary algorithm also
introduces the HPSO [21] model of PSO. Firstly, the
crossover mechanism selects the particles to be crossed from
the particle swarm with certain crossover probability and
then constructs new particles called offspring particles by
random crossover operation. )e position and velocity of
offspring particles are as follows:
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→

) +(1.0 − p
→
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→

),
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→
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→

) +(1.0 − p
→

)∗parent1( x
→

)

(9)

Multisource information is the processing object of data
fusion, which is small and accurate. )e commonly used
fusion algorithm model is based on PCA. It combines the
associated coefficient matrix to construct the mathematical
model, calculates the eigenvalue and eigenvector of the
eigenmatrix, and then calculates the value range of data and
obtains images. It is very suitable for the design field of
handicrafts and can accurately and quickly calculate the
layout mode and characteristics of images. )e flow chart of
fusion algorithm in the field of handicraft design method is
shown in Figure 1.

3. Design Method and Evaluation Index

3.1. Design Method of Handicrafts. In our life, as far as
handicrafts are concerned, they can be divided into two
categories from the design point of view. One is daily
handicrafts, and the other is furnishings handicrafts. From
ancient times to the present, in the historical evolution and
modern society, the characteristics of handicrafts and their
artistic forms can be roughly divided into three categories:
traditional handicrafts, modern craft products, and folk self-
made handicrafts [22]. )e handicraft design discussed in
this paper only refers to daily handicraft design and modern
art craft design. Design has its own peculiar regularity, so we
must deeply study the design principle, design method, and
design art and guide the design work with this result, so that
the multi-intelligent decision-making algorithm can make
model construction and fusion calculation for handicraft
design. )is kind of design is scientific and can improve the
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design efficiency of handicrafts. )e goal of process engi-
neering is to obtain high-quality arts and crafts works. For
decades, handicraft design has been an individual and
handicraft labor. For a question raised, designers can invent
a way to solve it at will, without any rules and regulations to
follow [23]. But when entering the period of mass pro-
duction, it is no longer the result of individual but the result
of collective labor, so the first problem facing design is
discipline and institutionalization. )e birth of a design
involves many people, including customers and two aspects
of designers. )ere are many people on each side. Everyone
has different opinions and understandings. In this way, there
will be different solutions to different problems. If the design
period is long, even if it is designed by the same person, there
will be different understandings and problem solving
methods for the design in different periods. Moreover, with
the gradual improvement of scientific and technological
level, there is more choice to deal with problems. In process
design, there is a lack of strong internal discipline, and each
person can do his own thing at will, and then this way will be
doomed the subsequent development to cause crisis [24].
)erefore, according to the future development prospect of
art design, this paper puts forward the research and rec-
ommendation of design method integrating multi-intelli-
gent decision algorithm. )is makes the design of
handicrafts have a sequential, quality, and efficient process
algorithm to design. )ere is also a standard standardized
design for the standardized index of a certain art design.
Because various design methods have different degrees of
flexibility, tentative, design methods cannot solve problems
with simple processes like vending machines [25]. But al-
though the design method here can be constructed by using
algorithms, the ability to innovate and image needs to be
created by people. )erefore, it is not realistic to fully au-
tomate the design of handicrafts. Tools are only one aspect,
which is only used to assist the design. )e design method
puts forward clear working steps, workflow, and standard
document format, which is the basis of the design tool, so the
research method is the forerunner of the research tool [26],
and the realization of the tool promotes the development of
the method. )e combination of method and work is en-
vironment. As far as this article is concerned, design method
of handicrafts based on fusion of multi-intelligent decision
algorithms, a tool transformation, a set of systematic design
methods, and a set of supporting design tools are carried out
on the design method of handicrafts, which provides a good

design environment that can cover the whole design process
for the staff, and the designers can produce handicrafts like
auto production line in the workshop. )e design flow chart
of modern handicrafts is shown in Figure 2.

3.2. Evaluation Index of Mathematical Model. In fuzzy
theory, for n-dimensional vectors a and b, fuzzy sum op-
eration can be defined as the following mathematical for-
mula model. In this model, we can see the definition and
operation mode of fuzzy theory. )e number of branches in
vectors is obtained, and other functions are constructed by
the number of branches, which is somewhat similar to
genetic algorithm. In this mathematical model, Tj is a
variable, which controls the variable of material selection. In
this interval, it can be obtained by dimension index I, and b
is a fuzzy subset of a, so that the fuzzy degree of fuzzy subset
of Wj can be obtained.

(aΛb)i � min ai, bi( 􏼁, i � 1, 2, ...., n,

Tj �
ΙΛωj

α + ωj

, j � 1, 2, ...., N.
(10)

In the model, the input of the neuron passes through the
weights representing the connection strength, and the
weights can be positive or negative. By calculating the
weighted input, the neuron ignites under the action of a
certain control signal to obtain the output value of y, which
depends on the change interval domain of function f. In this
interval domain, the value of y changes positively with the
change of f, showing a positive trend.

y � f w
t
x − h􏼐 􏼑,

uj � max u1, u2, .....um􏼈 􏼉,

zf

zx
� w · f · (1 − f).

(11)

Because each subsystem is relatively independent, for
distributed systems, local decision-making is more trainable,
and the accuracy of local decision-making determines the
final decision-making of the system. We can train each
subdecision administrator, which is often more feasible than
the overall situation. Work is simple and easy to learn. )e
algorithm is divided into two stages: feedforward calculation

Generate an
initial population

Calculate
individual fitness

Individual
replication with

high fitness

Selection,
crossover,
variation

Output design
quantization

value

Construct
algorithm model

calculation

Interval
numerical

quantization

Arrangement of
handicra�s

Figure 1: Flow application diagram of fusion decision algorithm to handicraft design method.
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stage and reverse adjustment stage. )e weights are adjusted
to make the system model conform to the provided samples.
)e initial weights can be defined as themean value; that is to
say, all kinds of decision models and decision makers have
the same weights, and then they are trained from practical
experience to improve the system performance.

Ej � z
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������
u
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j + y

2
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􏽘
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y�1
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z
2 zx

u
2
j + 1

.

(12)

Firstly, the fitness value E(Ai) of each code string Ai in
the current population is calculated, and the total fitness
value F of the population is calculated; then the probability
of each code string being selected will be calculated, and the
calculation formula is as follows:

Pi Ai( 􏼁 � E
Ai( 􏼁

F
�

E Ai( 􏼁

􏽐
n
i�1 E Ai( 􏼁

,

F � f(x)|x ∈ X􏼈 􏼉,

��
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􏽱
� E Ai( 􏼁

2
· z

2
· wj(1 − f),

Miny � w1 · f1(x) + w2 · f2(x) + · · · wk · fk(x).

(13)

)e advantage of this method is that it is simple, feasible,
fast, and effective and it can effectively decompose single-
level data. With the effective solution of the fluctuation point
value in the normal fluctuation interval domain, in genetic
algorithm, the optimal solution can be effectively obtained.
When the variable values of F and Pj are not fixed, miny

generated by fluctuation can decompose the discreteness of
the algorithm. )en the weight parameters of E(Ai) can be
obtained by corresponding weights and parameter weights.
Weight coefficient can be interpreted as other goals. )e
importance of this goal can reflect the intention of decision-
makers. When the importance of multiple objectives is not
clear, the decision-maker can solve the problem by changing
the structural solution of the weight value in the mathe-
matical model; that is, a set of initial values are given first,
and a noninferior solution is obtained by calculation, and
then a new noninferior solution is obtained by adjusting the
weight coefficient value according to the step increment
coefficient.
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x∈X

max f(x) � f1(x), f2(x)( 􏼁
T

􏽮 􏽯,
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u � 􏽘
n

i�1
wi × fi(x),

maxf1 �
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1
4

+
x
2
2
4

,

maxf2 � −
x1

3
+
1 − x2

3
.

(14)

Since this problem does not involve weight parameters,
the weight values of f1 and f2 are equivalent by default, so
this multiobjective intelligent decision-making algorithm is
transformed into a single-objective intelligent optimization
decision-making algorithm problem, which can be
expressed as follows:

Selection of process
materials

Process layout
design

Testing of material
adhesion 

Application of
algorithm design 

Process graphic
construction 

Selection of process
die 

Figure 2: Flow chart of handicraft design.
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When the difference between the fitness value of the
individual with greater fitness and the average fitness value
of the population and the average fitness value of the
population in the strings to be crossed is small, in order to
eliminate a single inferior individual, Pc should be relatively
large. On the contrary, Pc should take a smaller value, so as
to prevent individuals with high fitness from being elim-
inated in the evolution process. When the difference be-
tween the fitness value of the string to be mutated and the
average fitness value of the population is small, Pm should
be larger in order to eliminate the numerical individuals
with poor fitness; on the contrary, in order to protect the
excellent individuals, Pm should take a smaller value in-
terval domain appropriately, so that, through different
algorithm calculation and experimental research, we can
get the crossover probability and effectively reduce the
error range and balance the weight parameters with the
weight parameter coefficient index. )e value can be
determined.
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)is method is a linear regression algorithm for in-
telligent decision algorithm. Cα obtained by this algorithm
can be constructed by genetic algorithm. When H is not
assigned value, the range of P can be solved, and, on this
basis, the regression linear equations can be obtained. By
this way, the layout mode of layout matrix of handicraft
design can be obtained, and the energy layout matrix can be
quantified. Finally, the weight coefficient method of
handicraft can be obtained by the solution of variance
coefficient.

4. Method Comparison

4.1. Data Selection of Handicraft Design Experiment.
Among the numerous handicrafts in the market, the random
variable extraction method is used to select several popular
handicrafts at present, and three different materials of
handicrafts, namely, iron handicrafts, modern handicrafts,
and copper handicrafts, are selected in turn to study and
analyze them. At present, most iron handicraft production
enterprises specifically complete the selection, design, pro-
duction, and sales of iron handicrafts. In this way, its cor-
responding raw materials are a kind of iron handicraft mold
with rectangular shape with relatively fixed parameters in
length, width, and height. )e design and birth of every
handicraft have all its meanings. First of all, they all need
designers to design a structural model of handicrafts in
advance. )ere is a general design idea and concept. It is
expanded from the designed model to get its platform di-
agram. )en, according to the number of all materials at
present and the image distribution interval displayed after
the plane figure is expanded, as well as the proportion and
image size of the image distribution law, the layout of the
layout image and the calculation of the number and cost of
the consumed materials are, respectively, carried out on the
rectangular thin plate mold prepared in advance, and then
the handicraft is cut and constructed according to the ac-
curate layout result just obtained by the layout step by step,
and finally the handicraft is assembled and processed. In all
the design and manufacturing processes, the problem we
need to deal with is some ordered layout of all the lumps and
irregular shapes of the handicraft model after large-scale
plane unfolding. )e goal is to greatly improve the speed of
nesting, and, compared with the original manual nesting
material, utilization rate increased by about 3%. )rough
this, it is obvious that it is very difficult to get the optimal
solution interval of the layout matrix problem. As soon as I
looked at it, the solutions to irregular layout can be roughly
divided into three categories, which all use the array se-
quence equivalent to matrix shape to carry out regular and
planned layout. )e layout method based on this matrix
sequence and the nested intelligent decision algorithm are
presented. Considering the complexity of layout of irregular
shapes, through the analysis of the steps, a relatively suc-
cessful and simple way will be firstly used to solve the layout
problem, that is, to use the matrix shape layout method to
solve the layout area problem of the selected handicrafts.
)erefore, the first problem to be solved is how to transform
irregular layout into rectangular layout. At this point, we
once again go through the simple way of cycling step by step.
)e operation steps of orderly combination are carried out
on some irregular places, so that the irregular arrangement
figures think the rectangular array as closely as possible, and
make them look like a rectangular arrangement as much as
possible. )e layout of three different materials will be
different. In the layout of copper handicrafts, there will be
some deviation in the layout graphics using the optimized
multi-intelligent decision-making algorithm. All the histo-
grams for the selection quantity of handicrafts with three
different materials are shown in Figure 3, which shows the
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quantity and scale selected in the handicraft design method
for intelligent decision-making algorithm.

4.2. Performance Index of GA-PSO Fusion Algorithm.
Particle swarm optimization (PSO) is a very common
intelligent algorithm, which can be decomposed into some
characteristics, such as the average particle saturation
degree. Some basic processes are to calculate the sum of the
external values of related particles and the corresponding
weights in the surrounding area of particle activity and then
get the result value. )e weights of each relative particle in
the average saturation of particle swarm are the same, and
the weights of particles are scattered according to the
distance from the relative test distance to the termination
distance. )is data processing method cannot distinguish
the edge activity information of particle swarm optimi-
zation. For example, after the particle activity is intense, a
simple improvement method is to set a certain threshold.
When the distance between the number of particles in the
active interval and the difference between the central
particles is greater than the threshold value, the weight is
set very small, even zero. )erefore, it is slightly different
from the original algorithm for the relatively close particle
activity region itself. For the edge region, when the particle
weight value changes greatly, it can effectively retain the
original information, reduce the activity frequency, and
retain the edge distance weight information. Genetic al-
gorithms usually do not need search and other external
information about the evolution process but use evaluation
functions to evaluate the advantages and disadvantages of
individuals or solutions, which is only the basis of future
genetic operations. In genetic algorithm, the fitness
function must be compared and classified, and then the
selection probability is calculated to make the fitness
function positive. In many cases, we need to map the
objective function to the function with maximum and
nonnegative values. )e operation of selecting higher in-
dividuals from the population and excluding lower indi-
viduals is called selection. )e selection operator is
sometimes called the regeneration operator. )e purpose of
selection is to transfer the optimized individual directly to
the next generation or to get a new individual through
pairing and crossover operation with the next generation.
)is selection operation is based on the evaluation method
of individual fitness index area in the group, and the most
commonly used selection operators are fitness proportion
method, random sampling method, and local selection
method. Artificial neural network is also a common in-
telligent algorithm. Neural network can be known from its
algorithm name as a kind of data simulation of human
brain. It contains similar neuronal structure with the hu-
man brain, and its mode of action is close to imitating the
human brain, but it is only a rough imitation, far from
reaching a comprehensive level. Different from the ten-
tative construction put forward by scientists, neural net-
work calculates an intelligent algorithm model which is
nondigital, imprecise, and highly parallel and has self-
learning function. Generally speaking, common nerve cells

are generally called neurons, which are the most basic unit
of the whole neural structure. Every nerve cell has some
internal connections, so neurons are intricately connected
together to form artificial nerves. Signals are transmitted to
each other, and the transmitted signal can go to the range of
change interval of neuron potential, so once the potential is
higher than the given prevalue, it will cause intense
movement of each neuron, and the induction of this
neuron will transmit electrical signals through axons in
each neuron. GA-PSO fusion algorithm is obtained by data
function fusion of genetic algorithm and particle swarm
optimization. As shown in Figure 4, GA-PSO fusion al-
gorithm has superior calculation mode and computational
complexity and can deal with some problems in handicraft
design more effectively.

It can be seen from Figure 4 that the correctness of
artificial neural network is only 14%, and the structure is
only 34%, but the robustness and finiteness are relatively
high, reaching 52% in a relatively saturated state, and the
readability and structure are relatively stable. )e correct-
ness of genetic algorithm is relatively high, reaching 63%, but
the readability is poor, only 11%. Particle swarm optimi-
zation algorithm is average in all aspects, but the robustness
is low, only 17%, the correctness is not high enough, only
52%, and the finiteness is only 12%. On the other hand, as
regards the performance numerical index of GA-PSO fusion
algorithm after the fusion of the two intelligent algorithms, it
can be seen that the performance indexes of the four al-
gorithms are very excellent and average, with only 61%
relatively poor structure, which is 10% higher than the
second highest genetic algorithm compared with the three
algorithms. It can be seen that the GA-PSO fusion algorithm,
which is based on the fusion of artificial neural network,
particle swarm optimization, and genetic algorithm, effec-
tively expands the performance indexes such as correctness,
readability, robustness, structure, finiteness, and certainty of
the algorithm. It can be used to construct mathematical
model and function in the field of handicraft design, and it
can show a positive trend for the problems in handicraft
design.

4.3. Experimental Comparison of Fusion Algorithm. )ere
are some problems in contemporary handicraft design; these
are often caused by people who cannot control them arti-
ficially. In this paper, the algorithm and fusion algorithm for
layout problems encountered in contemporary handicraft
design are used to simulate handicraft design, so as to
improve the design level of handicrafts. Compare the
simulation experiment data of layout gap, image processing,
handicraft design effect, and so forth, build algorithmmodel,
build function to process the plane structure of handicraft
materials, form simulation diagram in the machine through
algorithm function calculation, and then carry out type-
setting design and pattern simulation design for handicraft
design. Layout problem is a complete data problem with the
highest complexity. For the layout of rectangular sheet
metal, its complexity is closely related to the geometric
characteristics of the layout object. At present, there is no
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effective solution for irregular layout, but, in practical ap-
plication, it is necessary to get the optimal solution in the
shortest possible time or a feasible solution close to the
optimal one. Aiming at genetic algorithm, particle swarm
optimization, artificial intelligence network, and GA-PSO
fusion algorithm, the design efficiency, image distribution
rate, image optimization, layout gap, surface smoothness,
image clarity, color filling, and other issues of handicraft
design are embedded and calculated to calculate the cor-
responding numerical values for data comparison and

analysis. According to genetic algorithm, several problems in
handicraft design are built and embedded, and the data
obtained are shown in Figure 5.

It can be seen from this that, in the construction of
genetic algorithm function for several design problems and
optimization of handicraft design, compared with the tra-
ditional handicraft design, there is a particularly obvious
improvement and optimization, which improves themethod
of handicraft design and the art of handicraft design to a
certain extent. In four important design problems, the
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Figure 4: Comparison of experimental data of performance index between intelligent algorithm and GA-PSO fusion algorithm.
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design efficiency of genetic algorithm is improved by 19.9%,
the image distribution rate is improved by 18.5%, the image
optimization degree is improved by 19.1%, and the layout
void rate is improved by 40%. )e data of artificial neural
network, particle swarm optimization, and genetic algo-
rithm in these seven design problems are relatively stable.
Compared with the three algorithms, GA-PSO fusion al-
gorithm is more excellent and has obvious improvement in
seven design problems of handicrafts. Compared with tra-
ditional design process and manual design, GA-PSO fusion
algorithm has more leading data value, only 87% in image
distribution rate and image clarity but more than 90% in the
other five aspects.

Combining artificial neural network with genetic algo-
rithm, in particle swarm optimization and GA-PSO fusion
algorithm, there are many problems in handicraft design.
Aiming at the image problems of handicrafts, such as image
integration, pattern running-in degree, material combina-
tion rate, pixel fusion degree, and art design degree, it needs
to invest a lot of manpower and financial resources to
construct the algorithm model of traditional algorithm and
manual design and production. )erefore, for the image
problems of these handicraft designs, the algorithms are
built and embedded, and finally the results are shown in
Figure 6.

It can be seen from Figure 6 that, in the comparison of
simulation experimental data of handicraft design between
GA-PSO algorithm and manual design, in the problems of
design efficiency and image distribution rate, the manual
design method is lower than the construction design method
of GA-PSO fusion algorithm. Manual design is only 85% of
the image integration. In the problem of pattern running-in
degree, manual design is only 83%, but it is higher than the

other three intelligent algorithms in these two aspects. In
pixel fusion degree and material combination degree,
manual design reaches 57% and 64%, which are higher than
those of the other three intelligent algorithms. )e GA-PSO
fusion algorithm performs better in these five problems. In
the algorithm combination rate, due to the complex
structure of GA-PSO fusion algorithm in the combination, it
can not only fully show the ability to deal with problems, but
it shows a better ability to deal with the other four handicraft
design problems.

)ere are many problems need to be optimized in the
design of craftwork, such as the stickiness of the layout, the
turnover rate of the layout, the local polishing degree, the
cost of the material, and the composite degree of the ma-
terial. However, the traditional design methods are often
ignored or have many loopholes. )e GA-PSO fusion al-
gorithm is obtained by fusing the multi-intelligent algorithm
and the other three intelligent algorithms. By solving these
problems in genetic algorithm, particle swarm optimization,
and artificial neural network, we can get the data comparison
diagram shown in Figure 7, and we can see the performance
and some special features of intelligent algorithm and GA-
PSO fusion algorithm in dealing with these problems.

It can be seen from Figure 7 that genetic algorithm and
artificial neural network are relatively average in dealing with
the layout problem in handicraft design.)e data comparison
between the two intelligent algorithms is relatively smooth.
)ere is little volatility. Compared with these two intelligent
algorithms, particle swarm optimization has some advantages
in dealing with layout problems. It is just not too much. )e
local polishing degree is even lower than those of the two
algorithms. However, GA-PSO fusion algorithm can also
show the advantages of processing speed and data in the
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Figure 5: Data comparison diagram of integrating multi-intelligent algorithm in dealing with handicraft design problems.
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layout problem, both of which reach about 90% of the data.
When the three intelligent algorithms deal with the most
difficult problem of material cost, GA-PSO fusion algorithm
can also approach saturation with 87% of the data.

GA-PSO fusion algorithm is obtained by data fusion of
particle swarm optimization and genetic algorithm. )e
multi-intelligent fusion algorithm is embedded in handicraft

design after mathematical model modeling and function
construction fusion. On the issue of handicraft design, the
traditional design, and manual design, three other intelligent
algorithms are compared by simulation experiments. )e
experimental data diagram is shown in Figure 8. From the
diagram, it can be seen whether the multi-intelligent GA-
PSO fusion algorithm can improve some overall processing
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Figure 7: Data comparison graph of fusion multi-intelligent algorithm in handicraft design problem.
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problems in the handicraft design method and whether the
design method can be optimized and the design effect can be
improved.)erefore, the simulation experiments are carried
out on the image inkjet degree, resin separation rate, resin
painting degree, model engraving rate, and overall grinding
degree.

From Figure 8, we can see the design of handicrafts after
GA-PSO fusion algorithm formed by fusing genetic algorithm
and particle swarm optimization algorithm. )e fusion al-
gorithm combines the functions of genetic algorithm and
particle swarm optimization algorithm, which shows the
advantages of the two algorithms. In the application field of
handicraft design, the fusion multi-intelligent algorithm far
exceeds the traditional design method and manual design
method in dealing with five handicraft design problems. )is
makes GA-PSO fusion algorithm faster and more accurate in
handicraft design method and more accurate and delicate in
image processing. GA-PSO fusion algorithm reaches 92.1% in
image inkjet degree, 86.7% in resin separation rate, 94.3% in
resin painting rate, 84% in model engraving rate, and 72% in
overall polishing degree. )erefore, it can be seen that the
fusion of multi-intelligent algorithm is quite effective for the
model building of handicraft design method. It can also bring
a positive development trend to the current handicraft design.

4.4. Spatial Complexity Comparison Experiment. )e model
construction based on GA-PSO algorithm after merging the
two algorithms is complicated. Function fusion is easy to
change dimensions, so, based on the fusion multi-intelligent

algorithm obtained after fusing the two algorithms, the spatial
complexities of the three intelligent algorithms are compared,
and the dimensionality reduction processing degree and the
error index interval of the weights of the four algorithms can
be obtained. In order to minimize the small errors in the
application of the algorithm in the field of handicraft design,
the stability of handicrafts produced fluctuations and scat-
tering. )erefore, the experiment of space complexity is
carried out to reduce the error as much as possible, so that the
multi-intelligent algorithm can better show the advantages
and efficiency of handicraft design in the field of handicraft
design. )e experimental data for comparing the spatial
complexity of the multi-intelligent fusion algorithm with
those of the other three algorithms are shown in Figure 9.

FromFigure 9, we can see theGA-PSO algorithm obtained
by fusing the two algorithms. Although the spatial complexity
increases to 11.42, the performance of dispersion does not
increase much, but it is only 1.41 higher than particle swarm
optimization, and it is also relatively stable in dimension re-
duction. In artificial intelligence network, the space complexity
is not high, only 4.37, but the dispersion reaches 8.32, and the
dimension reduction is low, which canmake the calculation of
function relatively stable. )erefore, in the fusion of multi-
intelligent algorithm for the application of handicraft design,
algorithm construction can be carried out, which is suitable for
solving the problem of handicraft design method and can
effectively optimize the design effect of handicrafts. )e
performance parameters of GA-PSO algorithm are compared
through simulation experiments. By comparing the correct-
ness, readability, robustness, and experimental data with

Image inkjet degree
Resin separation rate
Degree of resin painting
Model engraving rate

92.10% 42.10% 25.30%
86.70% 52.70% 26.70%
94.30% 12.30% 68.20%

34.10%
Overall polishing degree

34% 46% 12%
34% 23% 57%
21% 16% 67%

84% 11% 57% 48% 12%
72% 83% 84% 71% 69% 80%

0.00
10.00
20.00
30.00
40.00
50.00(%

)

60.00
70.00
80.00
90.00

100.00

Traditional
design

Genetic
algorithm

Artificial
neural

network

Particle
swarm

optimizati
on

algorithm

GA-PSO
fusion

algorithm

Manual
design

Figure 8: Data comparison diagram of integrating multi-intelligent algorithm to deal with handicraft processing problem.
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structured and finite certainty, it is concluded that GA-PSO
fusion algorithm has 97% correctness, 82% readability, and
72% robustness and 61% structure, and the main performance
parameters of this algorithm aremuch higher than those of the
other three algorithms. It makes the advantages of the algo-
rithm play a better role in solving some common problems in
the handicraft design method.

5. Conclusion

In this paper, the three intelligent algorithms are compared
with GA-PSO algorithm, which is a fusion multi-intelligent
algorithm for data fusion of genetic algorithm and particle
swarm optimization algorithm. )e performance parameters
of GA-PSO algorithm are compared by simulation experi-
ments. )rough the correctness, readability, and robustness of
the algorithm, the experimental data are compared with the
structural and finite certainty. It is concluded that the GA-PSO
fusion algorithm has 97% correctness, 82% readability, 72%
robustness, and 61% structure, and the main performance
parameters of this algorithm aremuch higher than those of the
other three algorithms, which makes the advantages of the
algorithmplay a better role in solving some common problems
in handicraft design methods. In the particle swarm optimi-
zation algorithm, genetic algorithm, artificial neural network,
and other intelligent algorithms combined method with the
traditional design and manual design in the handicraft design
efficiency, image distribution rate, image optimization degree,
and discharge porosity are compared and analyzed. )e
simulation experiments on many problems in handicraft
design, such as image clarity, show that the three intelligent
algorithms are far inferior to GA-PSO fusion algorithm in

dealing with problems in handicraft design, and the GA-PSO
fusion algorithm can improve the design effect of handicraft
design with a high degree of image optimization of 94.3%,
improve the design method with a design efficiency of 92.1%,
and improve the aesthetics of image distribution with a dis-
tribution rate of 86.7%. )e problems in the design of four
handicrafts are better than the traditional design methods and
manual designmethods in the design of handicrafts at present.
Finally, the GA-PSO fusion algorithm obtained by fusing the
two intelligent algorithms is compared with the particle swarm
optimization algorithm, genetic algorithm, and artificial neural
network and is used to analyze the spatial complexity. Sim-
ulation experiments of several algorithms include scattered
radio frequency and fluctuation in different periods. )e
experimental data results are obtained. After GA-PSO fusion
algorithm is used, a high space complexity of 11.42 is reached.
However, in terms of discrete type, only 9.73 is relatively stable.
In the aspect of dimension reduction, it also reaches the
normal value range, which can tend to be stable in the cal-
culation of function construction based on multi-intelligent
algorithm, which is very beneficial to the application field of
handicraft design at present and can bring positive trend,
higher efficiency, and more optimized design effect to
handicraft design. In the future development, the structure
and function construction of fusion multi-intelligent algo-
rithm will be relatively complex and lengthy. If the fusion
mode of multi-intelligent algorithms can be better optimized,
the GA-PSO fusion algorithm will be applied to more fields,
including military, science and technology, and industrial
manufacturing. )e fusion of multi-intelligent algorithms can
maximize their advantages and bring people more develop-
ment prospects.
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