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With the upgrading of intelligent manufacturing, industrial robots will play an important role in the garment industry. ,e
purpose of this article was to study the pattern and style based on the integration of artificial intelligence and clothing design. In
this article, the digital modeling of clothing design and the case analysis of intelligent clothing design are described using the
method of comparative experiment. ,e experimental results are obtained from the analysis of fuzzy number of clothing design
language evaluation, three-dimensional human body construction clothing size, clothing design elements and auxiliary functions,
and the analysis of the advantages and disadvantages of clothing design system.,e popular clothing sample is D4 (0.4862), which
is 20% higher than other products. It can be concluded that the model proposed in this article can grasp the needs of consumers
and select the right one according to the market positioning. ,e fabric mass production fashion brand can significantly improve
the efficiency and satisfaction of the fabric selection decision-making process. It provides enough technical support and style
model for intelligent clothing design.

1. Introduction

China’s clothing industry is a traditional industry with a low
degree of modernization. Most of clothing design is still in
the stage of manual design. Compared with foreign ad-
vanced garment enterprises, there is a big gap between
design ability and brand effect. In today’s digital era, the use
of “information technology to promote industrialization”
and the application of information technology to the
clothing industry have become a hot research topic in the
clothing and information industry.

With the progress of science and technology, the
combination of human thinking mode and computer
technology, and the application of artificial intelligence
technology in the design work, make the computer-aided
design with the characteristics of human design and thinking
to some extent become a new trend in the field of clothing
design. ,e introduction of artificial intelligence plays an
important role in reducing the excessive dependence on

people in design, improving the randomness of feeling and
inspiration in design, adapting to the requirements of fast
rhythm and short period in customized design and pro-
duction, and improving the overall technical level of the
clothing industry.

Khare and Varshneya investigated the influence of green
clothing knowledge on the past environmental behavior,
peer influence, and purchase behavior in the purchase be-
havior of organic clothing. His design method is to collect
data through surveys conducted in three major metropolitan
areas and collect 889 samples of college students. His
findings show that past environmental actions have affected
young people’s organic clothing buying behavior. Interest-
ingly, knowledge of green clothes and peer influence will not
affect the purchase behavior of organic clothes. ,e effect of
his research limitations is that samples are limited to stu-
dents with an experience in green products [1]. ,rough
analyzing the development situation and trend in AI design,
Yi integrated AI and fashion design into a large database by
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combining various hardware and software intelligent plat-
forms and made clear that fashion design, character rec-
ommendation, and virtual Fitty can achieve bending and
other functions. In his artificial intelligence design inno-
vation, he proposed four modes: intelligent assistant design,
intelligent copy design, intelligent matching design, and
intelligent integrated design. Problems that may be faced by
clothing AI design include advocating happiness and
comfort, adapting to docking integration, open efficient and
safe data security recommendations, promoting the excel-
lent development of clothing in AI design, and referring to
clothing design and AI researchers to provide [2].

,is article explains the style factor decomposition and
fabric factor decomposition of clothing design and then
shows the digital modeling of clothing design, fuzzy number
correlation technology. ,en, it shows the case analysis of
intelligent clothing design reasonably, such as the analysis of
the advantages and disadvantages of clothing design system,
clothing design, and the necessity of integrating clothing
into artificial intelligence technology. Design elements and
auxiliary function analysis and digital design-3d printing
technology together with analysis and demonstration of the
research results add value to the significance of clothing
design style under artificial intelligence.

2. Fashion Design Fusion Style

2.1. Decomposition of Fashion Design Elements. Clothing
style design refers to the design of the external outline and
internal details of clothing. Different types of clothing have
different shapes and design points [3, 4].

2.1.1. External Profile. ,e outline of clothes is also called
outline and modeling line, which refers to the outline of the
outer modeling of clothes. It is the root of the overall ap-
pearance and shape of the abstracted clothes. ,e appear-
ance of the clothes is different from the local details,
attracting people’s eyes and giving people a good first im-
pression. Different external outlines can not only show the
style and popular features of clothes but also reflect the
temperament and character of the wearer.

People are the carrier of clothes. Clothes must be
designed according to human body structure. ,erefore, the
change of clothing shape is mainly realized by the change of
shoulder, waist, waist, and hem [5, 6].

2.1.2. Interior Details. ,e details inside the clothes are
usually the structural elements outside the frame, including
collar, sleeve, pocket, front stand, side swing, split line, local
road, pleats, stitches, back seams, cuffs, decorative arts, and
crafts. By carefully designing these local details, not only the
function of the clothes can be improved but also the beauty
of various shapes of the clothes can be reflected [7, 8].

(1) Collar. Collar is an important part of the elements of
man’s suits. Its position is easy to become the focus of vision,
and to a certain extent, it becomes the popularity center of
man’s suits. According to its different structure, it can be

summarized as follows: collarless, vertical collar, pleated
collar, flat collar, barbed collar, lapel, and the like.

(2) Placket. ,e design of detail elements of man’s wear is
also reflected in the design of the placket, with the emphasis
on the opening and closing design of the placket and the
modeling of the front dress. ,e outer edge of the front door
flap is related to the opening of the collar and the overall style
of the suit to a certain extent: the collar has a large opening
and a small number of buttons, which can be matched by a
large circle pendulum; the collar has a small opening and a
large number of buttons, which can be matched by a sharp
angle or a rounded hem. ,erefore, there are three forms of
the front door flap outer edge hem design: sharp corner,
wipe round corner, and large round corner [9, 10].

(3) Pocket. Pocket is another important style element of
clothes and a language of fashion atmosphere. It plays a role
as a theme song.

,e main appearance of man’s top is chest pocket. ,e
small pocket of the coat is called “towel bag.” Fold up the flat
decorative towel to expose the small edge, and one can
match the overall color. In addition, in order to maintain the
gentlemanly style, it is not suitable to put other things. ,ere
are only light and thin things on the waist. Like the refu-
tation of the head, the male pocket lost its original function
for a long time, evolved into a stylized design, and clarified
the history and culture of the male clothing with potential
effects. ,e shape and angle of the towel bag in chess will be
influenced by fashion, but the most popular basic shape is
the bow shape with large and wide corners, the round shape
with clear lines at both ends and small corners, and the basic
shape of the isosceles pocket, such as the patch bag and the
waist bag (digging bag) with drilling bag. ,e key points of
the design are the position of the package, the treatment of
the angle of the package, whether there is a glow line and
whether there is a cover. To sum up, there are three types of
art forms in the chest and waist pocket: digging bag, sticking
bag, and no bag [11, 12].

(4) Decoration Technology. Clothing decoration technology
is mainly divided into two categories. Its line and traditional
rolling decoration. Among them, the seized thread can adopt
the shape of traditional manual sewing, the color of the
thread is generally the same as that of the cloth, and the
quilting method is adopted. ,ere is also a simple flat cover
for sewing machines. In general, satin materials are widely
used, and the color and texture are the same color, but the
contrast and texture of brightness and color are different,
resulting in a variety of visual effects, reaching a rich design
goal [13, 14].

2.2. Decomposition of Fabric Elements in Clothing Design

2.2.1. Apparent Characteristics. Material has two parts:
material and texture. In the case of cloth, material refers to
the material type of cloth, and texture refers to the texture
structure and characteristics formed by the weaving of fiber
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and thread. Due to its excellent stability, warmth, wear
resistance, and the continuous development of current
processing technology, it overcomes the shortcomings of
natural fibers, such as wrinkles and shrinkage, but it has been
more and more generally accepted. Generally speaking, it is
leisure in daily life. ,is kind of fabric is similar to the
natural fiber with pure texture and touch, and it has excellent
wrinkle resistance and shrinkage resistance. It has a dis-
tinctive appearance and excellent firmness, and its price is
cheaper than that of pure natural fiber [15, 16].

2.2.2. Pattern. For the appearance characteristics of fabric,
material is not the only factor, and the pattern change of
fabric surface will also have a specific impact on the visual
style and purpose of fabric. ,e stripe pattern fabric and the
city pine pattern fabric strengthen the visual charm of the
lines. By adjusting the spacing of the stripes, the mesh size,
and the weight of the clothes, the emphasis on the horizontal
direction and the vertical direction is visually emphasized.
,e texture of the dot pattern, according to the size of the
dot, the contrast between the dot pattern and the color of the
cloth, produces unexpected visual effects. ,e design of
man’s clothing is generally used as a supplement to neckties
and other decorations and clothing [17, 18].

,erefore, the pattern elements are divided into nine
categories: plain color, stripe, grid, and pattern.

2.2.3. Intrinsic Characteristics. ,e realization of garment
appearance modeling has a very important relationship with
the inherent characteristics of fabric, and the returning,
drawing, pushing, sewing, and shrinking in the process of
garment making will also have a certain impact on the ap-
pearance modeling of clothing. ,e essence of these influences
is the embodiment of the inherent properties of fabrics [19, 20].

2.3. Digital Modeling of Clothing Design. In order to for-
malize and model human perception data, several intelligent
technologies are selected, including fuzzy technology, fuzzy
analysis hierarchy process, TOPSIS, and case-based rea-
soning. Firstly, we introduce the concepts of fuzzy set, fuzzy
relation, and correlation operation, that is, to be able to deal
with the process of fuzzy and uncertain human perception
data obtained in sensory evaluation. Based on these basic
concepts, two classical sorting and clustering methods are
proposed, namely, fuzzy AHP and fuzzy TOPSIS. Using
fuzzy analytic hierarchy process to model the knowledge
structure in clothing recommendation, fuzzy TOPSIS is a
data analysis tool, which is used for global decision-making
based on different mathematical models [21, 22].

2.3.1. Fuzzy 1eory and Related Technology. ,e whole real
world is complex, and complexity comes from fuzziness. If
the complexity of a problem exceeds a certain threshold, the
system must become fuzzy and natural.

2.3.2. Classical Set 1eory. A collection is defined by a simple
statement that describes whether a particular element has an
attribute that belongs to that particular collection. Classical set
theory enumerates the use of a� {a1, a2, a3 Element of, an}. If the
element a I (I belongs to {1, 2, 3, . . ., N}) is a subset of the
universal set X, then the set a can be represented as all the
elements X.

μA �
1, x ∈ X,

0, otherwise.
 (1)

2.3.3. Standard Operation of Fuzzy Set. ,e membership
function of complement fuzzy set a is defined as follows:

U
A

(x) � 1 − UA(x), ∀x ∈ X. (2)

,e relationship value of element X in the union takes
the membership degree corresponding to a and B:

UA∪B(x) � Max UA(x), UB(x) , ∀x ∈ X. (3)

,e membership function of intersection of two fuzzy
sets A and B takes the smaller value A∪B � B∪A of A and
B,

U(A∩B)(x) � Min UA(x), UB(x) , ∀x � X. (4)

2.3.4. Properties of Fuzzy Sets. Considering the properties of
three fuzzy sets a, B, and C defined on domain x, classical
sets are also suitable for fuzzy sets. ,ey include the
following:

Exchange ability:

A∩B � B∩A,

A∪B � B∪A.
(5)

Binding:

A∪ (B∪C) � (A∪B)∪C,

A∩ (B∩C) � (A∩B)∩C,

A∪φ � A,

A∩X � A,

A∩φ � φ,

A∪X � X.

(6)

2.3.5. Triangular Fuzzy Number. Triangular fuzzy number
(TFN) is one of the most commonly used fuzzy numbers.
A TFN is usually expressed as M � (L, m, U) or
M � (L|m, m|U) in n-tuple form, where l, m, and u rep-
resent the minimum possible value, the maximum pos-
sible value, and the maximum possible value of fuzzy
event, respectively. A set of TFN can be defined as follows:
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μ(x) � 0, x ∈ [−∞, l]∪x ∈ [u, +∞],

μ(x) �
x − l

m − l
, x ∈ [l, m],

μ(x) �
x − u

m − u
, x ∈ [m, u].

(7)

2.3.6. Similarity Measurement. Euclidean distance can be
used to describe the distance between two TNF.,e distance
between M1 � (l1, m1, u1) and M2 � (l2, m2, u2) can be
expressed as follows:

d M1, M2(  �

�������������������������������
1
3

l1 − l2( 
2

+ m1 − m2( 
2

+ u1 − u2( 
2





.

(8)

Based on the above equation, the similarity ofM1� (l1, m1,
u1) andM2� (l2,m2, u2) of two different TFNs can be expressed
as follows:

S M1, M2(  � 1 − d M1, M2( 

� 1 −
1
10

���������������������������������
1
3

n1 − m1( 
2

+ n2 − m2( 
2

+ n3 − m3( 
2

 



.

(9)

2.3.7. PCA-Based Dimensionality Reduction Technology.
Traditional linear principal component analysis can ef-
fectively deal with the linear relationship between vari-
ables, but in reality, many data are nonlinear, and linear
principal component analysis cannot detect the nonlinear
structure between the data. In particular, kernel principal
component analysis can not only extract the nonlinear
features of the data but also the calculation of its non-
linear principal components is simple (solving eigenvalue
problems) and has clear meaning (linear principal
components in the feature space), so it is widely used in
many fields. Principal component analysis calculation
steps:

(1) Calculate the correlation coefficient matrix

R �

r11 r12 · · · r1p

r21 r22 · · · r2p

⋮ ⋮ ⋮ ⋮

rp1 rp2 · · · rpp

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (10)

In formula (11), rij(i, j � 1, 2, . . . , p) is the correla-
tion coefficient between xi and xj of the original
variable, and the calculation formula is given by

rij �


n
k�1 xki − xi(  xkj − xj 

���������������������������


n
k�1 xki − xi( 

2


n
k�1 xkj − xj 

2
 . (11)

Because R is a real symmetric matrix, you only need
to calculate the upper or lower triangular elements.

(2) Calculate eigenvalues and eigenvectors
First solve the characteristic equation |λI − R| � 0,
usually use the Jacobian method to find the char-
acteristic value λi(i � 1, 2, . . . , p), and arrange it in
order of magnitude and then calculate the charac-
teristic vector ei(i � 1, 2, . . . , p) corresponding to the
characteristic value λi, respectively. Here requires
‖ei‖ � 1, where eij represents the j component of the
vector ei.

(3) Calculate principal component contribution rate and
cumulative contribution rate
,e contribution rate of principal component zi:

λi


p

k�1 λk

(i � 1, 2, . . . , p). (12)

Cumulative contribution rate:


i
k�1 λk


p

k�1 λk

(i � 1, 2, . . . , p). (13)

Generally, the first, second, . . ., m(m≤p) principal
components corresponding to the characteristic
value λ1, λ2, . . . , λm with a cumulative contribution
rate of 85–95% are taken.

(4) Calculate the principal component loading
,e calculation formula is

Iij � p zi, xj  �

��

λi



eij (i, j � 1, 2, . . . , p). (14)

After getting the load of each principal component,
one can further calculate to get the score of each
principal component:

Z �

z11 z12 · · · z1m

z21 z22 · · · z2m

⋮ ⋮ ⋱ ⋮

zn1 zn2 · · · znm

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (15)

2.4. Necessity of Integrating Artificial Intelligence Technology.
,e pattern of clothing design based on digital network is
clear in two aspects and needs further improvement. Re-
search and development of design accuracy and product
customization. At present, R & D design is mainly based on
the interaction between customers and designers. On the
one hand, designers make design plans based on experience.
Because of the deviation of designers’ ability, design plans
sometimes cannot meet the needs of customers’ custom-
ization. On the other hand, whether the customized prod-
ucts have manufacturing conditions is also based on the
designer’s design. According to personal judgment, the
creativity and personalization of customized products are
limited to a certain extent. In order to achieve the high
efficiency and precision of customized product development
and design, more complex multidimensional data and more
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efficient data processing and data mining technologies are
combined [23, 24].

,e identification possibility of clothing products is a
process condition to meet the needs of customers. ,ere is
room for further decomposition of general production
modules of different styles of products. ,e existing digital
network technology has not effectively solved the processing
optimization of more complex and diverse production
modules. In the manufacturing process, we also need to
strengthen the effective use of resources and energy. Based
on the digital network technology, automatic production
scheduling can be realized, and the production scheduling
mode and method need to be updated under more complex
production conditions [25].

3. Intelligent Clothing Design with
Case Analysis

3.1. Fuzzy Number of Clothing Design Language Evaluation.
,e language rating scale used at this stage is extremely more
important, more important, a little more important, equal, a
little less important, less important and extremely less im-
portant. ,en there are two evaluation criteria (main
evaluation criteria and subevaluation criteria) about the
internal relative importance of pairwise comparison matrix,
which are converted to trigonometric fuzzy number (TFN)
and further processed using the fuzzy set tool (Table 1 for
details).

Two levels of evaluation criteria will be obtained and
standardized. ,e final importance level of the secondary
evaluation criteria (fabric properties) is weighted according
to their highest evaluation criteria (consumer require-
ments). ,e latter normalization process, the normaliza-
tion importance level of sub valuation criteria, can be
obtained. ,ese fabric properties will be further used to
evaluate the performance of alternative fabrics as shown in
Table 2:

As shown in Figure 1, it can be seen that if the gray value
of the clothing image with printed patterns is similar to the
background, the contour extraction will encounter a lot of
texture noise problems. A new processing technique is
proposed: the initial contour is extracted by the morpho-
logical method. Design a fulcrum, divide the contour into a
number of single-value branches, use the contour error
calculation to identify, and eliminate the texture noise on the
branches.

3.2. Garment Size of 3DHuman Body Construction. ,e data
required by the automatic generation system of man’s
clothing pattern is provided by the three-dimensional an-
thropometric system, and the relationship between the size
data required by the pattern and the measured data is shown
in Table 3.

Select the measured data according to the above table
and convert the existing data to obtain the required size of
the paper pattern generation through the relational con-
version, which is the parameter data that must be input in
the paper pattern generation system. As for the gap, this

study used the existing national standard size to determine
the relationship between the gap, on the basis of the
motherboard, using the existing position gap to determine
other size patterns.

3.3. Clothing Design Elements and Auxiliary Functions

3.3.1. Analysis of Fashion Design Elements. Figure 2 is the
analysis diagram of clothing design elements.

As shown in Figure 2, when people choose satisfactory
clothing, problems often lead to the formalization of
design standards or requirements in the process of
clothing design. In order to design the clothing suitable
for this crowd, the relationship elements between the
clothing design and these design standards will be
established.

3.3.2. Accessibility Analysis. ,e auxiliary function of
clothing is also crucial. Table 4 shows the specific fashion
requirements and corresponding proportions of auxiliary
tools. We draw a histogram based on this result, as shown in
Figure 3.

Figure 3 shows the specific fashion requirements of
auxiliary tools. For clothing design, some special auxiliary
tools with different fabric characteristics are really needed.
55% of them think “water management” is very important,
36% of them think “sweat absorption” is very important,
33% of them vote for “wear resistance,” 29% of them are
“easy to clean,” and 21% of them are “wrinkle free.”

3.3.3. Analysis of the Relationship between Clothing Design
Elements and Auxiliary Functions. ,e relationship be-
tween clothing design elements and auxiliary functions is
also very important. Table 5 lists the relationship between
clothing design elements and auxiliary functions. We
draw a bar graph based on this result, as shown in
Figure 4.

Table 1: Language assessment scale and corresponding fuzzy
number.

Linguistic values TFNs
Extremely more important (EMI) (3.5, 4, 4.5)
More important (MI) (3, 3.5, 4)
A little more important (AMI) (2.5, 3, 3.5)
Equal (E) (2, 2.5, 3)
A little less important (ALI) (1.5, 2, 2.5)
Less important (LI) (1, 1.5, 2)
Extremely less important (ELI) (0.5, 1, 1.5)

Table 2: Data sheet for appraisal of fashion design language.

D-samples EMI MI AMI E ALI LI ELI
D1 2.16 2.41 2.3 2.41 2.67 3.45 3.48
D2 2.9 2.84 3.05 3.45 2.86 3.88 4.14
D3 2.95 3.18 4.49 4.06 4.03 4.98 4.94
D4 4.26 4.43 4.98 4.89 4.91 5.18 5.23
D5 4.86 4.99 5.33 4.83 5.12 7.47 6.82
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Figure 4 shows the relationship analysis between
clothing design elements and auxiliary functions. For
clothing design, some special auxiliary tools with dif-
ferent fabric characteristics are really needed. 26% of
them think “construction” is very important, 12% of them
think “wearing ease” is very important, 13% of them vote

for “garment style,” 14% of them are “color,” 19% of them
are “fabric,” and 16% of them are “opening fasterners.”

3.4. Advantages and Disadvantages of Clothing Design System

3.4.1. Experimental Design. In the validation experiment,
another group of 40 representative consumers also participated.
,e selection of 40 members was explained. In the verification

Table 3: Relationship between parts and measured dimensions.

Bust Chest line
Dorsal length Sitting position: high cervical point, high waist circumference
,e waist Waistline, front waistline, back waistline
Hipline Front abdominal circumference, rear hip circumference
Superior femoral length Waist height
Patella line Front knee circumference, rear knee circumference
Wide waistband Ankle circumference
Pant length Sitting cervical point height

Garment 
fitting

Aesthetic 
design

Functional 
requirements

Color

Opening & 
Fasterners

Garment style

Fabric

Wearing ease

Construction

Figure 2: Analysis of clothing design elements.

Table 4: Specific fashion requirements data sheet for auxiliary
tools.

Specific fashion requirements Proportion (%)

Tools

Water management 24
Sweat absorption 13
Wear resistance 16
Easy to clean 12
Wrinkle free 9

Auxiliary tools

Water management 31
Sweat absorption 23
Wear resistance 17
Easy to clean 17
Wrinkle free 12
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Apparel Design Language Evaluation Chart
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Figure 1: Apparel design language evaluation chart.
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experiment, every consumer should give the ranking of all
clothing samples. ,e price information and fabric content
information are on the label of each garment. After that, all
consumers were assigned to observe and touch the clothes.
,en, it gives five evaluation scales from a to e (a, B, C, D, e)
based on the overall evaluation of each consumer. “A” means
the best of all these clothes, and “e” means the worst of all these
clothes. A set of linguistic terms used to describe a performance
level. To quantify the degree of evaluation, a set of fuzzy
numbers is assigned to each language term. Table 6 provides the
degree of evaluation and the corresponding linguistic terms and
fuzzy numbers.

3.4.2. Discussion of Results. Using equation, the evaluation
results of all evaluators can be summarized.,e figure shows
the distance from the aggregate evaluation results of each

clothing sample to each evaluation degree. ,ese distances
represent the subordination degree of each clothing sample
to different evaluation levels. A shorter distance indicates a
higher degree of membership.

Generally speaking, all clothing samples can be regarded as
“best (be)” or “very good (VG),” which indicates that the
selected alternative fabrics are in linewith themarket position of
fashion brands in this respect. ,e invited designers can
understand the design position and choose the right fabric
according to themarket situation. As shown in Table 7, different
fabrics produce the same style of clothes. We draw a line chart
based on this result, as shown in Figure 5.

As shown in Figure 5, in order to rank the performance
of all clothing samples, more attention should be paid to the
distance from the “best (be)” evaluation level. In this case,
from the shortest to the longest is D4 (0.4862), D5 (0.4962),
D3 (0.5393), D2 (0.6452), and D1 (0.836), indicating that the

8.31
7.47

5.18
4.05 3.88

3.45

1.83

8.07

6.82
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4.24 4.14
3.48

1.83

8.13
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5.05

4.06 3.97
3.02

1.951.82 2.29
2.27

5.27
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5.47

7.16

8.58
9.24
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Specific Fashion Requirements for Auxiliary Tools

Water Management
Sweat Absorption
Wear Resistance

Easy to Clean
Wrinkle Free
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V
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Figure 3: Specific fashion requirements of auxiliary tools.

Table 5: ,e relationship data table of clothing design elements and auxiliary functions.

Attributes Specific fashion requirements Proportion (%)

Garment fitting
Construction 4
Wearing ease 3
Garment style 6

Aesthetic design

Construction 7
Color 14
Fabric 8

Garment style 2
Opening fasterners 8

Functional requirements

Construction 15
Wearing ease 9

Fabric 11
Garment style 5

Opening fasterners 8
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popular clothing samples are D4, and the rest are D5, D3,
D2, and D1. ,e result of this ranking fully accords with the
selected content from the proposed selection system shows
that the proposed model can grasp the needs of consumers
and select the appropriate fabric mass production fashion
brand according to the market positioning. In addition, the
design knowledge of designers can be extracted and applied
to the construction of AHP model of interaction process. It
can be seen from the experimental results that the proposed
system can significantly improve the efficiency and satis-
faction of fabric selection decision-making process. ,e
result of the proposed system is true and accurate, and the

evaluation standard can significantly ensure the reliability of
the analysis result of the design system by the collaborative
fuzzy analytic hierarchy process.

3.5. Garment Modeling Technology. ,ree-dimensional
clothingmodel is the key to the realization of clothing virtual
product design system. Because the 3D model is close to the
real object, the system based on 3D model provides users
with more effective control. For a long time, the research in
this field has mainly formed the following modeling

Table 6: Evaluation degree and its corresponding language items
and fuzzy numbers.

Evaluation degrees Linguistic term Fuzzy numbers
A Best (BE) (2.5, 3, 3.5)
B Relatively good (RG) (2, 2.5, 3)
C Average (AV) (1.5, 2, 2.5)
D Relatively poor (RP) (1, 1.5, 2)
E Worst (WO) (0.5, 1, 1.5)

Table 7: ,e same style of clothes made of different fabric data
sheet.

Dress
samples Worst Relatively

poor Average Relatively
good Best

D1 1.376 1.289 1.137 0.856 0.869
D2 1.119 1.067 0.936 0.653 0.623
D3 0.944 0.917 0.779 0.576 0.436
D4 0.805 0.798 0.632 0.481 0.294
D5 0.857 0.849 0.683 0.489 0.343
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Figure 5: Illustration of the same style of clothes made of different
fabrics.

5.01

4.12 3.84 3.45

4.87 5.23

6.31

1.95

2.19

3.02

5.52

4.32

5.62

7.31

2.5

1.32

1.88

2.59

3.7

4.52

5.21

2.81

4.15

6.2
5.65 6.53

3.25

4.12

3.41
3.12

4.83 5.19

7.03 6.85

8.17

5.12 4.91

4.8 4.82

7.79 7.32

8.42

Dorsal  waist Hipline Superior Patella waistband Pant
Attributes

Relationship Diageam between Clothing Design 
Elements and Auxiliary Functions 

Construction
Color
Garment Style

Wearing Ease
Fabric
Opening Fasterners

0

1

2

3

4

5

6

7

8

9

Va
lu

e

Figure 4: ,e relationship diagram between clothing design elements and auxiliary functions.
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methods: using points, lines, curves to build a 3D line frame
model, using volume units to build a 3D solid model, using
point, edge, surf, and other 3D surface modems to create a
3D surface model based on physical 3D modeling, and using
themesh facet method. In addition, there is a neural network
survey for free surface reconstruction.

3.5.1. Improved Surface Slice Method. In principle, 3D
model is divided into wireframe model, surface model,
and solid model. In comparison, wireframe modeling is
easy to produce polysemy. ,erefore, the surface mod-
eling method is more commonly used. ,e surface
modeling method is divided into bus method and patch
method. ,e generatrix method is based on the idea of
line generated surface, mainly based on the relevant
principles of computer graphics; the surface patch
method is based on the idea of splicing surface, mainly
based on the original point set. Both methods have ad-
vantages and disadvantages. ,e bus method needs less
original points, mainly through the calculation of some
algorithms to get the final model, so the calculation will
take a certain time.

(1) Manikin (Human Platform). It is required to be able to
express with parameters, in line with the general human
body expression habits, such as three surround expression.
,e key curve can be modified accordingly. For example,
change the platform by changing the height and circum-
ference. Figure 6 is the human body shape model.

,e idea of modeling is given the points on the key
curve of human body (a small number of points can be
obtained by means of scanning, etc.), the point set can be
obtained by interpolating the related algorithms of
graphics, and finally, the three-dimensional model can be
formed. Once the platform parameters change, the points
on the key curve will be modified accordingly, resulting in
the change in point set and the corresponding change in 3D
model. ,erefore, the key of human platform modeling is
to establish the relationship between the points on the key
curve of human body and the parameters such as height
and circumference.

(2) Tablet Model. ,e garment piece has a corresponding
two-dimensional template, which requires that the model
can be connected with the template. Modeling must be
faithful to the relevant attributes of the 2D template. ,e
modeling process is equivalent to two-dimensional to
three-dimensional display of clothing piece, and the three-
dimensional attributes added to the two-dimensional
clothing piece must be consistent with the related attributes
of human platform. Figure 7 shows the structure of the
garment piece.

,e idea of modeling is to construct a middleware
virtual shell to support the agricultural production. ,e
relationship between clothing piece and human platform
is established through the shell, and finally, the clothing
piece model is generated. ,e original point set of gar-
ment model is based on the shell. By adjusting the

relevant algorithm of the shell, the control point set is
obtained. Finally, the garment model is generated by the
surface slice method.

3.5.2. 1e Steps of Parametric Graphic Design. ,e basis of
parameter design is to drive the figure by size, that is, to
change the size in order to change the figure. Similarly,
clothing can generate different sizes according to the change
in control parameters suitable for series design. In this ar-
ticle, the parameter design based on the example is divided
into the following four steps. Figure 8 shows the flow chart of
style parametric drawing:

(1) Extract drawing control parameters. ,is study an-
alyzes the characteristics of common views of design
objects and extracts the key geometric dimensions as

Figure 6: Body shape model. Image source: https://image.baidu.
com.

Figure 7: Construction of garment piece (image source: https://
image.baidu.com).
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the basic drawing parameters. Such as dress length,
bust, shoulder width, collar, and other basic
parameters.

(2) Establish mathematical relations or equations. Es-
tablish the mathematical relationship between the
coordinates and basic parameters of all feature points
on the graph. ,e coordinates of each control point
can be obtained by extracting the feature points of
the drawing for intelligent size control. When new
parameters are input, the system can automatically
obtain new coordinates.

(3) Programming. Design human-computer interface to
input control parameters; design drawing algorithm.
,e program is the basis of parametric design. ,e
developers compile the corresponding program code
according to their own needs to realize the relevant
functions of the system.

(4) Program debugging and running. In the process of
programming, many mistakes are inevitable. Some
may be errors in the program syntax itself. Or, the
function of the program is not complete, or it may
not achieve the purpose, so the debugging of the
program is carried out in the system development
process and after development, which is a very
important link. ,e debugging process is mainly to
verify and test the accuracy of the determination of
the coordinates of the test point, the length of the
straight line (line segment), the length of the curve,
the selection of the trend parameters, and the
mathematical relationship.

3.5.3. Discussion of Results. ,e three-dimensional clothing
model is the key to realize the clothing virtual product design
system. Because the 3D model is close to the real object, the
system based on the 3D model provides users with more
effective control. As shown in Table 8, we use points, lines,
and curves to build a 3D wireframe model and use volume

units to build a 3D solid model. We draw a combination
diagram based on this result, as shown in Figure 9.

Figure 9 shows that the use of points, lines, and curves to
build a 3D wireframe model is also related to the com-
pleteness of the designer’s design concept and the uniformity
of clothing vision. Garment technology is a necessary part of
garment modeling. It is a modeling process that stitches the
ideas of a designer into a structure by manual or mechanical
methods. Its importance cannot be ignored. ,rough dif-
ferent craftsmanship, it can help realize the many form
changes that the designer needs, and it shows the design
spirit and connotation.

3.6. Digital Design-3D Printing Technology. ,e design
method of 3D human body scanning proposed for human
body modeling starts from 3D scanning. Especially, in the
field of breast, in order to ensure good scanning results,
relevant consumers must wear bras and underwear during
the scanning process. ,e scanning results will be further
modeled as a digital human-machine model. ,e general
process of using 3D scanning results to model human body
in detail. As shown in Figure 10, it is the cheongsam printed
in 3D.

In this figure, 3D scanner and software are used to obtain
data about body shape. ,en, the scanned body shape data are
imported into the software to edit and correct the 3D defect
mesh objects. ,en, the relevant design software can be used to
model and simulate the three-dimensional surface shape of the
human body. ,e operation of obtaining 3D scanning license
directly is to realize 3D cutting of 3D human body surface of
virtual clothing [26–28]. Detailed body measurements are not
required. For people with normal body shape, in the standard
body measurement program, the main feature points (such as
neck) of the virtual body can be found, and the standard posture
can be used formodeling. Based on these symmetrical and easily
recognizable main features, the procedure of body measure-
ment becomes very simple. However, due to the body shape is
not fixed, for people with scoliosis, many important parts (neck,
scapula, etc.) are hidden because they cannot use standard
posture.,e anthropometricmark of the nonstereotypical body
cannot be detected automatically. In order to get a complete
three-dimensional shape, a lot of manual adjustment is needed.
In this case, the traditional rendering method is closely related
to accurate measurement.

3.7. Sense of Balance in Clothing Produced by the Opposition
and Offset of Different Forces

3.7.1. Application Examples in Clothing Style Modeling.
,e style has changed the common form of left-right
symmetry of the collar shape, combined with a more ex-
aggerated design technique with the vertical cut, so that the
entire collar gradually changes from the lapels on the right to
the wide lapel on the left, creating a wide and large collar
with asymmetric left and right. ,e results are shown in
Table 9. We draw a histogram based on this result, as shown
in Figure 11.

Start

Input control
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Control parameter
calculation

Design outline Detail feature
design

Key point
design

Detail point line
generation

Component
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operation
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Figure 8: Flow chart of style parametric drawing.

10 Mathematical Problems in Engineering



Figure 10: Cheongsam printed in 3D (image source: https://image.baidu.com).

Table 8: Clothing modeling data sheet.

Dress samples Point and point Point and line Point and surface Line and line Line and surface Surface and surface
D1 2.15 2.33 2.29 1.72 3.12 2.71
D2 3.89 2.46 3.32 1.89 2.79 3.32
D3 4.67 4.41 3.88 3.21 4.09 4.29
D4 5.37 5.47 5.03 4.24 5.25 4.98
D5 4.82 5.13 5.35 5.03 5.64 5.32
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Dress Samples

Clothing Model Data Gragh
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Figure 9: Clothing model data graph.

Table 9: Clothing modeling data sheet.

Sample Extremely more
important

More
important

A little more
important Equal A little less

important
Less

important Extremely less important

A 1.45 1.91 2.13 1.07 1.87 2.49 2.18
B 1.39 2.01 0.93 1.29 1 0.97 1.31
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,rough the paired sample T test, it can be found that
after the experiment, the P value of the relationship between
clothing style and artificial intelligence is less than 0.05.
,ere is a significant difference. ,is shows that the upper
left force formed by the collar part is the same as the di-
rection formed by the lapel part. ,e force at the lower right
produces visual confrontation and offset and finally forms a
stable and balanced visual psychological feeling. ,e specific
situation is shown in Figure 11.

3.7.2. Analysis of Application of Color in Clothing. ,e
drape-like color pattern of the front body of the front body
that is inclined to the left seam, and the gray of the same
color at the interval of the right sleeve forms the force that is
inclined to the left and the right, respectively. ,is group of
forces has the same amount but the direction of action. On
the contrary, first confront each other and then cancel each
other, so that the viewer’s visual perception is in a state of
balance. ,e results are shown in Table 10. We draw a
combination diagram based on this result, as shown in
Figure 12.

,rough the paired sample T test, it can be found that
after the experiment, the P value of the relationship between

clothing color and artificial intelligence is less than 0.05, and
there is a significant difference, which shows that the color
purity and brightness changes in the clothing body form a
shape of broken lines.,e directivity formed by these broken
lines is the contradictions and cancellations that produce
many forces eventually tend to balance, and the vision is
stable and variable. ,e specific situation is shown in
Figure 12.

3.7.3. Application Analysis in Clothing Fabrics. We can use
methods such as the matching of different fabrics or the
contrast of textures to try to create a sense of balance in the
fabric application link of clothing design. ,e results are
shown in Table 11. We draw a bar graph based on this result,
as shown in Figure 13.

,rough the paired sample T test, it can be found that
after the experiment, the P value of the relationship be-
tween the clothing fabric and the artificial intelligence is
less than 0.05, and there is a significant difference, which
shows that the sense of balance in the style is mainly
reflected in the hair ball string and striped fur on the
clothes. On the decoration, the string of hair balls hanging

Table 9: Continued.

Sample Extremely more
important

More
important

A little more
important Equal A little less

important
Less

important Extremely less important

C 1.05 1.3 1.15 1.01 2.04 1.35 1.96
D 1.82 2.16 2.41 1.91 1.93 2.32 2.19
E 2.41 2.9 2.84 2.89 2.3 2.41 2.67
F 3.4 2.95 3.18 3.36 3.05 3.45 2.86
P 0.027 0.032 0.010 0.019 0.008 0.001 0.001
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Figure 11: Clothing model data graph.
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down from the neckline are connected with the left and
right sides of the body. ,e specific situation is shown in
Figure 13.

3.7.4. Analysis of Embodiment in Garment Craftsmanship.
,e expression of balance in craftsmanship is mostly
achieved using techniques such as modeling three-

dimensional folds to achieve visual balance. ,e results
are shown in Table 12. We draw a histogram based on this
result, as shown in Figure 14.

,rough the paired sample T test, it can be found that
after the experiment, the P value of the relationship between
clothing technology and artificial intelligence is less than
0.05, and there is a significant difference, which shows that
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Figure 12: Application data graph in clothing color.

Table 11: Application data sheet in apparel fabrics.

Sample Extremely more
important

More
important

A little more
important Equal A little less

important
Less

important Extremely less important

A 1.62 1.92 1.51 1.82 1.39 1.52 1.08
B 2.4 1.29 0.86 1.14 2.3 1.71 1.22
C 2.42 1.96 2.43 2.35 2.07 2.32 1.89
D 2.8 3.34 2.93 3 3.31 3.27 3.38
E 3.92 4.35 4.12 4.01 4.13 4.14 3.89
F 5.19 5.42 4.86 4.84 5.3 5.25 5.28
P 0.020 0.017 0.033 0.019 0.008 0.010 0.010

Table 10: Application data sheet in clothing color.

Sample Extremely more
important

More
important

A little more
important Equal A little less

important
Less

important Extremely less important

A 1.87 2.46 1.19 0.95 1.67 0.77 3.72
B 1.35 0.84 1.36 1.08 2.3 1.99 2.62
C 1.95 2.28 1.94 1.39 2.31 2.13 2.27
D 3.14 3.48 3.4 2.32 2.66 3.68 1.97
E 4.18 3.91 4.66 3.83 3.44 4.17 1.77
F 5.21 5.34 5.08 4.32 4.88 5.45 1.76
P 0.005 0.008 0.010 0.010 0.004 0.005 0.005
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Table 12: Reflecting data sheet on clothing technology.

Sample Extremely more
important

More
important

A little more
important Equal A little less

important
Less

important Extremely less important

A 2.20 2.38 3.22 4.30 3 2.57 1.85
B 1.86 2.49 3.06 3.89 3.31 2.78 1.99
C 1.84 2.53 2.88 4.44 3.27 2.84 1.54
D 2.28 2.64 2.81 3.98 3.38 2.30 1.77
E 2.43 2.54 3.07 3.89 2.86 2.55 1.65
F 2.15 2.68 3.25 3.80 3.12 2.89 1.82
P 0.001 0.001 0.001 0.001 0.001 0.001 0.001
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Figure 14: Reflecting data chart on garment technology.

14 Mathematical Problems in Engineering



whether it is in sports or dance art, it is a common means to
achieve body balance. It is also the habitual balance method
in design, and it has strong practicality.,e specific situation
is shown in Figure 14.

4. Conclusion

It is necessary to introduce robots into simple and repet-
itive jobs and then apply them to all jobs. In this article,
various examples are used to verify the effectiveness of the
proposed design. On the platform, a group of three-di-
mensional points are scanned to make a digital model of the
human body surface, so that consumers can simulate the
shape accompanied by nonstereotyped physical deforma-
tion. Next, the feature points of human body are defined.
,e deformable reinforcement block is modeled on the
steel wire frame based on deformation. Compared with the
traditional method of making square pattern, the method
proposed in this article is simpler and can generate clothing
pattern that meets the requirements. ,is method can be
used for making the mascara (top body type) clothing
suitable for patients with scoliosis. In addition, the pro-
totype approach of the proposal also solves the problem of
comfort caused by clothes.

Firstly, the characteristics and structure of clothing design
knowledge are analyzed.,e designer’s professional knowledge
is formalized initially as a rule of language design, so the needs
of consumers can be associated with fashion design elements
(clothingmaterials, clothing style, color).,e calculation of this
system is a series of operations using formal knowledge and
case study. In the field of basic design (nonstereotyped) of
clothing, compared with the traditional methods of making
clothing, the proposed clothing prototype solution starts from
personalized clothing, so there will be many kinds of complex
operating environments that can avoid when 3D clothing
simulation is carried out in the virtual environment.

,e suggested design process can be in the process of
designers and consumers, ensuring the participation of
consumers in the whole design process; the order of
design display evaluation adjustment is in the suggested
design process. In technology, it is a method and three-
dimensional virtual experiment realized by virtual three-
dimensional to two-dimensional design, which enables
the proposed mode and principle to elaborate the per-
sonalized clothing products to be verified in a very short
time; as a knowledge support process, designers can
completely extract the personalized concept and prin-
ciple design from the predefined survey and improve the
final. ,e method can solve the problem of fit and comfort
of clothing quickly.
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