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Iconology is an approach used by Western art theorists and art history researchers to explain plastic art and even relative to other
various plastic art activities. This article is aimed at researching and discussing the design of knitted garment design model based
on mathematical image theory. This article first discusses the application of digital image processing in the field of knitted
clothing; digital image processing technology has a wide range of applications in the field of knitted clothing, including four
aspects of fiber, yarn, fabric, and clothing, and proposes digital image filtering technology and digital image fuzzy filtering
algorithm and then researches and analyzes the drape performance of knitted fabrics. Fabric drape is an important
performance that reflects the beauty of the appearance of the fabric. The design of knitted garments is discussed based on
mathematical imagery, and finally, the pressure performance of knitted garments is tested and analyzed. The experimental
results in this paper show that the data correlation of the clothing pressure measured in different situations of the upper body
is 0.87328, 0.779832, and 0.780213, respectively, under the plain weave, rib, and mesh fabric clothing fabrics. It shows that
under the pressure of this degree of knitted clothing, it is in line with the needs of human healthy growth, because a certain
degree of clothing pressure can maintain human physical and mental health and improve the quality of life.

1. Introduction

With the continuous development and growth of the eco-
nomic level, as the top “clothing” of clothing, food, housing,
and transportation, people not only wear clothing for shame
but also choose clothing for the needs of beauty. People con-
tinue to advocate leisure, comfort, and sports in people’s lives.
The knitwear industry has developed rapidly and has become
a clothing category that has received much attention and wel-
come nowadays, and it is gradually developing in the direction
of fashion and outerwear. At the same time, we apply new
technologies, new processes and new materials to the design
of knitted clothing to make it more comfortable and better
performance. In modern daily life, knitted clothing has always
been in a very important position and has become an indis-
pensable clothing category in people’s lives. In order to better
adapt to the development status of the domestic market, many
knitwear brands have begun to reduce the rate of basic knit-
wear leaving the factory, and more of them are shifting their
attention to the design concept with a sense of design. Nowa-

days in the knitwear industry, many companies pay much
attention to the promotion of corporate culture in the process
of sales planning, instead of starting from the starting point of
innovative design and using the most primitive methods to
achieve the most ideal goals. Nowadays, influential materials
such as painting and computer production are increasing rap-
idly in society. This is the reason why popular visual culture
such as iconography has replaced classical text culture as the
dominant cultural trend. The innovative design of knitted gar-
ments can completely find their own inspiration in iconogra-
phy and present the latest concepts and methods of the
knitted garment industry with various innovative methods.

The principle of mathematical iconography is intuitive
and visual. At present, the application of mathematical ico-
nography in knitted garment design is still only in the extrac-
tion and application of the image pattern itself, and there is no
related principle combined with knitted garment design. Most
designers in the knitwear industry only use suitable image
styles to directly apply images to the design of knitwear and
even copy them in the selection of images, without designing
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and deforming the image itself. It does not start from the
brand culture of knitwear design and the design connotation
of the design works and does not carry out comprehensive
design nor does it carry out the deformation design of the
image from the perspective of form, style, and meaning.
Therefore, it does not fully reflect the true value of images in
knitwear design works. Therefore, how to use the principles
of mathematical iconography to design knitted garments and
how to decompose, reorganize, and extract connotations of
images are particularly important for knitted garment brands.

According to the research progress at home and abroad,
different scholars also have a certain degree of cooperative
research on mathematical image theory and knitted garment
designmodel: Kunihiko et al. proved that self-perspiration used
in evaporative cooling (SPEC) clothing can effectively reduce
skin temperature without increasing the humidity in the cloth-
ing. However, the cooling effect will be delayed until a sufficient
amount of water permeates and evaporates. In this study, Kuni-
hiko et al. hypothesized that wearer-controlled vaporization
can improve the cooling effect. This study shows that SPEC-
W can effectively reduce skin temperature without increasing
the humidity in clothing [1]. The purpose of Ramzan et al. is
to study the influence of stitching parameters and washing type
on the dimensional characteristics of knitwear. Different stitch-
ing parameters are used, including stitch density, stitch type,
stitch thread, and washing type. The key measurement values
of the selected garment are used as output variables, namely,
body width, sleeve length, body length, and shoulder width.
The shrinkage rate was calculated by using the measurement
results before and after washing. Studies have shown that
stitching parameters have a significant impact on the shrinkage
of knitted fabrics. Therefore, when developing patterns for fab-
ric cutting, the expected shrinkage rate, that is, the residual
shrinkage rate, must be considered to avoid accidental changes
in the shape of the garment [2]. Tsypliashchuk et al. evaluated
the effectiveness and safety of the 2 types of compressed knit-
wear VENOTEKS TREND and used it for conservative and
injection venous sclerosis treatments for patients with clinical
C1-C3 chronic venous diseases of the lower extremities. The
study included a total of 30 patients, with a compliance rate
of 92%. The results show that the 2 types of compressed knit-
wear, VENOTEKS TREND, statistically significantly reduced
the degree of subjective symptoms, and it is effective and safe
to treat edema syndrome after conservative treatment and
sclerotherapy [3]. With the help of newer technology and com-
bined with the main characteristics of clothing design, Tang
discussed the related history, appearance, and corresponding
connotation of clothing design, conducted in-depth and scien-
tific research and discussion, and provided a new idea [4]. Itoh
et al. evaluated the effectiveness of dimensionality reduction
method in calculating similarity in image pattern recognition
through mathematical experiments. Image pattern recognition
is used to identify instances of specific objects and distinguish
differences between images. This recognition uses pattern rec-
ognition technology to classify images [5]. Barbeiro and Lobo
studied the optimized partial differential equation (PDE)
model for image filtering. The gray image is represented by
the vector field of two real-valued functions, and the image res-
toration problem is modeled through the evolution process, so

that the restored image meets the cross initial boundary value
problem at any time [6]. The purpose of Rajalakshmi and
Prince’s research is to develop a mathematical model of the ret-
inal layer with a complex neural structure that can detect
incoming signals and convert the signals into an equivalent
peak sequence. The proposed retinal layer model includes a
photoreceptor, an outer plexiform structure (OPL), an internal
plexiform structure (IPL), and a ganglion cell layer. They
exhibit the characteristics of compression, brightness, and
spatial-temporal filtering in visual information processing [7].
However, these scholars did not conduct research and discus-
sion on the design of knitted garment design models based
on mathematical iconology, but only discussed its significance
unilaterally.

The innovations of this article are mainly reflected in the
following: (1) Firstly, the application of digital image process-
ing in the field of knitted clothing is discussed, and digital
image filtering technology and digital image fuzzy filtering
algorithm are proposed. (2) Then, the drape performance of
knitted fabric garments was researched and analyzed, and
the drape performance of the fabric is an important perfor-
mance reflecting the beauty of the appearance of the fabric.
(3) The design of knitted garments is discussed based on
mathematical image science, and finally, the pressure perfor-
mance of knitted garments is tested and analyzed.

2. Design Research Method of Knitted Garment
Design Model Based on Mathematical
Image Theory

2.1. The Application of Digital Image Processing in the Textile
and Apparel Field. The development of digital image process-
ing is closely related to the development of digital computers
[8], as shown in Figure 1, for digital image processing technol-
ogy. In recent years, with the development of computer science,
digital image processing science and technology has also made
rapid progress, and its field has gradually expanded, and consid-
erable progress has been made in theoretical research and prac-
tical engineering applications [9]. Digital image processing is a
general technology, combined with specific disciplines which
can get a variety of effective application results [10].

Since the 1970s, image processing technology has been
applied to textile defect detection research work [11]. In
the 1980s, foreign scholars began to use image processing
methods to identify structural parameters such as the weave
of woven fabrics. Digital image processing technology is
widely used in the field of textiles and clothing, which can
include four aspects: fiber, yarn, fabric, and clothing:

(1) The application in fiber is mainly reflected in the
surface characteristic test of the fiber, such as the
appearance and shape of the fiber, the fiber fineness,
the measurement of the balance of the cotton web,
and the measurement of the fiber profile rate [12]

(2) The main application focus in yarn testing is yarn
mixing state, yarn blending ratio test, and yarn
appearance quality test
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(3) There are many applications in fabrics, including the
surface quality of fabrics, such as fabric defect
inspection, pilling analysis, fabric flatness evaluation,
fabric wrinkle analysis, and other applications. The
monitoring of fabric specifications mainly includes
automatic monitoring of fabric warp and weft den-
sity and automatic identification of fabric structure
and fabric performance detection such as automatic
detection of fabric moisture permeability and objec-
tive evaluation of fabric drape performance [13]

(4) The applications in clothing mainly include automatic
measurement of control data of various parts of the
three-dimensional human body, evaluation of cloth-
ing folds, and evaluation of clothing modeling [14].
Figure 2 shows the application of digital image pro-
cessing technology in the textile and apparel field

In short, the combination of digital image processing
technology and the textile and apparel field has greatly pro-
moted the development of the textile industry, improved the
traditional manual operation process in textile inspection,
and promoted the automated process of textile inspection.
It greatly improves work efficiency and solves many prob-
lems in textile testing technology from a novel perspective.
It is a major change in the textile and apparel field.

2.2. Digital Image Filtering Technology. The processing of
digital images usually starts with picture preprocessing. Fil-
tering and restoring images is also a main content in the field
of image preprocessing. Because image filtering is the most
basic and critical research content in computer vision, it is
the core technology for successfully realizing boundary

extraction, image classification, image understanding, and
image description. Therefore, the quality of image filtering
will directly affect the postprocessing [15]. In simple terms,
image filtering technology is a technology that sets an appro-
priate filter algorithm for image information contaminated
by noise, so that the image information output by the filter
can finally be close to the original image information. Image
filtering is to filter out the image noise while preserving the
details of the image as much as possible. However, there
are great similarities between the noise and the details of
the image. These similarities make filtering noise and pre-
serving details form an inherent conflict. Traditional image
filtering algorithms are difficult to resolve such an inherent
conflict [16]. At present, the mean filtering algorithm and
the median filtering algorithm are the two most common fil-
tering algorithms in the image filtering field, and they can
have various filtering characteristics for various types of
noise. The image is always contaminated by noise, and noise
can appear in the process of acquiring the image, even in the
propagation stage of the image, or in the reproduction stage
of the image [17]. In image processing, eliminating noise in
the image is the most critical task [18]. It can be understood
as “a variety of reasons that prevent the human visual phys-
iology organs or system sensors from understanding or
studying the information of the image source they are touch-
ing” and usually refers to unpredictable random signals.
Therefore, the way of expressing noise can completely rely
on the expression of stochastic process, such as the way of
calculating with probability method [19].

(1) Impulse noise model’s mathematical description is
as follows:

LAN

RGB matrix switcher
Video matrix switcher

Pure hardware multi-
screen processor

Figure 1: Digital image processing technology.
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m a, bð Þ =
n a, bð Þ ; 1 − ld ,
φ a, bð Þ ; ld:

(
ð1Þ

Among them, nða, bÞ and mða, bÞ, respectively, represent
the pixel gray scale value at ða, bÞ in the original image and
the noise image, φða, bÞ represents the distribution of the
signal-to-noise ratio, and ld represents the distribution den-
sity of the original noise.

The density function of impulse noise can be given by
the following:

l kð Þ =
lu, k = u,
lv, k = v,
0, others:

8>><
>>: ð2Þ

(2) Gaussian noise model’s mathematical description is
as follows:

jðm, nÞ = sðm, nÞ + tðm, nÞ, where jðm, nÞ means that the
original image function sðm, nÞ adds the effect of Gaussian
noise tðm, nÞ pollution, as shown in Figure 3.

The probability density function of Gaussian noise can
be given by the following:

l kð Þ = 1ffiffiffiffiffiffiffiffi
2πδ

p l− k−uð Þ2/2δ2 : ð3Þ

There are generally two types of characteristic evalua-
tions of image quality and image filtering effects: one is sub-
jective evaluation method and the other is object evaluation
method. The subjective evaluation method is largely affected
by the observer’s mentality and the external environment, so
it is difficult to implement [20]. The objective evaluation

method is generally a method of evaluating the effect of
image processing by using some statistically measured indi-
cators and describing the curve that can reflect the charac-
teristics of image processing itself. It can generally reflect
the grayscale difference between the original image process-
ing and the restored image. The most important features are
the peak signal-to-noise ratio, mean square error, relative
average absolute error, and normalized mean square error
contribution rate. The main evaluation criteria of the objec-
tive evaluation method include the following:

(1) Peak signal-to-noise ratio is mathematically described
as follows:

P = 10 lg10
2552

∑R1
a=1∑

R2
a=1 n a, bð Þ −m a, bð Þ½ �2/R1 ∗ R2

: ð4Þ

(2) Mean square error’s mathematical description is as
follows:

M = ∑R1
a=1∑

R2
a=1 n a, bð Þ −m a, bð Þ½ �2

R1 ∗ R2
: ð5Þ

(3) The relative average absolute error is described
mathematically as follows:

A = ∑R1
a=1∑

R2
a=1 n a, bð Þ −m a, bð Þj j

∑R1
a=1∑

R2
a=1m a, bð Þ

: ð6Þ
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Laser printer

Super computer

Input image Output image

Variant PC

Internet

Figure 2: Application of digital image processing technology in the field of textile and clothing.
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(4) Normalized mean square error’s mathematical
description is as follows:

N = ∑R1
a=1∑

R2
a=1 n a, bð Þ −m a, bð Þ½ �2

∑R1
a=1∑

R2
a=1m a, bð Þ2

, ð7Þ

where nða, bÞ and mða, bÞ, respectively, represent the gray
value of the filtered image and the gray value of the original
image, and the image size is R1 ∗ R2.

Usually in image processing, the peak signal-to-noise
ratio and the average variance are used as the main indica-
tors for the objective evaluation of the image.

2.3. Digital Image Fuzzy Filtering Algorithm. In the process of
digital image processing, the earliest important data processing
technique is the traditional filter processing algorithm such as
linear filtering algorithm, because it can better deal with Gauss-
ian noise. But once there is an additional noise in the signal pro-
cessing, the data processing results become more common.
Later, some nonlinear filtering algorithms were produced,
which organically integrated statistical theory and made great
progress. They can control impulse noise more effectively, but
the effect of eliminating Gaussian noise is not outstanding.
Later, due to the development of fuzzy technology and the deep-
ening of scientific research, many researchers tried to merge the
related theories of fuzzy mathematics with conventional filter-
ing algorithms, resulting in several new filtering algorithms.

Due to the introduction of fuzzy technology in the image fil-
ter, many researchers have merged the traditional median filter
algorithm with the fuzzy technology, resulting in a variety of
dimmedian filter algorithms. Among them, this algorithm does
not use the same method for all images. First, the fuzzy method
is used to determine the degree of noise pollution of each pixel
in the image, and then, the median filter calculation is changed
according to the obtained value. The basic idea is as follows:

If an image is determined to be uncontaminated, the
output image value is less than the input image value. If an
image is judged to be a contaminated image, the image is
replaced by the weighted sum of the input image value and

the output value calculated by traditional median filtering.
Assuming that the greater the degree to which the pixel
belongs to the noise, the greater the weighting coefficient
of the traditional median filter calculation. The output pixel
value of this calculation can be described as follows:

M a, bð Þ = 1 − s a, bð Þð Þk a, bð Þ + s a, bð Þm a, bð Þ,
E =〠

T

y a, bð Þ: ð8Þ

Among them, mða, bÞ represents the gray value of the
pixel where the noise image ða, bÞ is located, Mða, bÞ repre-
sents the gray value of the output image, kða, bÞ is the standard
output of the traditional median filter algorithm, and sða, bÞ
represents the severity of the noise in the image. If sða, bÞ = 1
, it means that the image is completely uncontaminated. If sð
a, bÞ = 0, it means that the image is completely noisy.

If the value of sða, bÞ is between 0 and 1, it can be
obtained by the following fuzzy rules:

(i) If sða, bÞ is small and tða, bÞ is small, then sða, bÞ is
large

(ii) If sða, bÞ is small and tða, bÞ is large, then sða, bÞ is
small

(iii) If sða, bÞ is large and tða, bÞ is small, then sða, bÞ is
small

(iv) If sða, bÞ is large and tða, bÞ is large, then sða, bÞ is
very large

Among them,

s a, bð Þ = m a, bð Þ − k a, bð Þj j,

t a, bð Þ = D a, bð Þ −w1j j + D a, bð Þ −w2j j
2 , ð9Þ

where w1 and w2, respectively, represent the pixels closest to
mða, bÞ in the filter window. Small, large, and very large can

L (K) L (K)

Lb

La

Kuu–a u+a

A

B

a b K

Gauss Pulse

Figure 3: Gaussian pulse image.
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be used to represent the fuzzy ensemble of all input vari-
ables, and an appropriate membership function method
can also be selected to represent it.

The noise membership degree mða, bÞ of the pixel can be
determined by the following formula:

sx,y =
∑ a,bð Þ∈Rx,y

m a, bð Þ − k a, bð Þj j ∗ c a, bð Þ − k a, bð Þj j
∑ a,bð Þ∈Rx,y

m a, bð Þ − k a, bð Þj j2
,

d = −〠
H

n=0
q xnð Þ log2q xnð Þ,

ð10Þ

where c represents the desired output image and m repre-
sents the training image.

In addition, the basic idea of a fuzzy median filter algo-
rithm is to project the image from the spatial domain to
the fuzzy domain, define a local contrast operator in the
fuzzy domain, filter in the fuzzy area, and then perform
the inverse transformation. The specific ideas are as follows:

(1) First calculate the fuzzy contrast of pixel mða, bÞ:

G = sa,b −�sa,b
�� ��

�sa,b
,

T = 〠
H

n=0
q2 xnð Þ,

ð11Þ

where sa,b represents the attribution degree of pixel mða, bÞ,
�sa,b represents the average attribution degree of its neighbor-
hood, and G represents the corresponding blur contrast after
normalization.

(2) Selecting the linear membership function for sa,b cal-
culation in the above formula:

sa,b = γ ma,bð Þ = ma,b −mmin
mmax −mmin

, ð12Þ

Image acquisition

Image input

Image preprocessing

Image compression
and transformation 

Image analysis
and extraction 

Image display Image classification and recognition

Figure 4: Research content of image processing technology.

Table 1: Fabric drape test results 1.

Serial
number

Static drape
coefficient

(%)

Wavenumber
(N)

Peak amplitude
uniformity (%)

Uniformity of included
angle of wave crest (%)

Dynamic drape
coefficient ratio

Maximum peak
amplitude (mm)

Minimum peak
amplitude (mm)

Number
1

45.02 5 3.01 12.98 1.31 47.11 37.09

Number
2

49.79 7 2.98 19.79 1.29 47.03 38.02

Number
3

57.89 6 1.97 17.11 1.21 48.69 39.98

Number
4

52.01 6 2.78 14.03 1.09 46.98 40.12

Number
5

50.99 5 2.19 14.79 1.32 48.96 42.03

Number
6

52.05 6 6.02 19.89 1.19 49.02 30.18
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wheremmax andmmin represent the maximum gray scale and
minimum gray scale of the image.

(3) Nonlinear transformation of G:

G‘‘ = ψ Gð Þ: ð13Þ

Among them, the exponential function is selected:

ψ mð Þ = 1 − c−lm

1 − c−l
: ð14Þ

(4) Perform median filtering on the ambiguity G‘‘ after
convex transformation to obtain the filtered ambigu-
ity G‘, and then calculate the adjusted pixel member-
ship s‘a,b through G‘:

s‘a,b =

�sa,b 1 − G‘
� �
1 +G‘

, sa,b ≤�sa,b,

1 − 1 −�sa,bð Þ 1 −G‘
� �

1 +G‘
, sa,b >�sa,b:

8>>><
>>>:

ð15Þ

(5) Finally, calculating its corresponding gray value m‘
a,b

m‘
a,b = s‘a,b mmax −mminð Þ +mmin: ð16Þ

For the actual image processing process, since the image
is usually affected by the two kinds of noises, the denoising
efficiency cannot be optimized simply by using any filter. If
we can find a way to distinguish the images contaminated
by impulse noise and Gaussian noise, then choose
completely different filtering methods for the images con-

taminated by various noise environments. In theory, a better
filtering effect will be obtained. Therefore, how to design a
filtering algorithm to reduce the impact of mixed noise envi-
ronmental pollution in practice has more practical values.
The image processing process is shown in Figure 4

3. Experimental Results of Design Research on
Knitted Garment Design Model Based on
Mathematical Image Theory

3.1. Drape Performance of Knitted Fabric Garments. The
drape of the fabric is an important performance reflecting
the beauty of the appearance of the fabric and an important
feature of the visual style of the fabric. It is particularly
important for skirts. It is an important indicator for evaluat-
ing the aesthetics and comfort of the shape and directly
affects the appearance of the skirt. The fabric sags due to
its own weight in the natural drape state, which can form a
soft, smooth, and uniform curvature surface, which is called
the drape performance of the fabric. The static drape coeffi-
cient is the most common index to express the drape charac-
teristics of the fabric. The smaller the static drape coefficient,
the better the drape characteristics of the fabric, and vice
versa. However, the static drape coefficient does not fully
represent the drape form of the fabric, and most of the cloth-
ing worn on the human body are in a state of motion. In

Figure 5: Comparison of the drape morphology of fabric no. 3 and
fabric no. 11.

Table 2: Fabric drape test results 2.

Serial
number

Static drape
coefficient

(%)

Wavenumber
(N)

Peak amplitude
uniformity (%)

Uniformity of included
angle of wave crest (%)

Dynamic drape
coefficient ratio

Maximum peak
amplitude (mm)

Minimum peak
amplitude (mm)

Number
7

51.21 6 2.71 16.19 1.24 46.99 38.79

Number
8

44.01 6 2.59 16.49 1.41 44.02 36.02

Number
9

50.03 6 2.68 17.61 1.31 47.03 39.23

Number
10

49.12 6 2.72 19.02 1.34 47.69 40.41

Number
11

41.05 6 2.49 8.98 1.39 43.98 37.02

Number
12

51.08 6 3.31 14.59 1.23 47.95 38.21
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recent years, with the deepening of research, more and more
attention has been paid to the beauty of the dynamic dress
form of clothing, and this problem is more prominent for
light and thin fabrics. Considering that the drape form of
the fabric is of great significance, the XDP-1 fabric drape
performance testing machine can be used to test the
dynamic and static drape characteristics of the fabric.

The XDP-1 fabric drape characteristics’ tester is a new
type of test instrument designed by Shanghai Xinxian
Instrument Equipment Co., Ltd. according to the FZ/
T01045-1996 test specification. It uses image processing
technology to measure the static and dynamic drape charac-
teristics of the fabric. The structure is precise, and the oper-
ation is simple. It only needs to place the sample and use the
mouse to control the “up,” “down,” and “test” buttons, and
then, the computer can output and print the test results.
Applied to the drape performance test of different fabrics,
a number of performance indicators can be detected, mainly
including the drape basic technical indicators and the drape
auxiliary technical indicators. The basic indicators are
divided into drape coefficient, wavenumber, average degree
of peak amplitude, crest angle balance, and dynamic and
static drape coefficient percentages. The auxiliary index is
divided into the highest peak amplitude and the least peak
amplitude. Among them, the measurement error of the
drape coefficient is ≤±1%, which can more comprehensively
reflect the drape characteristics of the fabric and help to
make an objective evaluation of the wearability of the fabric.
Among them, Table 1 and Table 2 are the test results of fab-
ric drape.

It can be concluded from the statistical principle of static
drape coefficient that the smaller the static drape coefficient,

the better the drape characteristics of the fabric, and vice
versa. According to the fabric drape test results in Table 1
and Table 2, it can be known that the static drape coefficient
of fabric no. 3 is the highest, but the drape is poor, and the
fabric is relatively stiff, which is not consistent with the
drape projection shape. The static drape coefficient of no.
11 fabric is very small, the drape performance is good, the
fabric is delicate, and the drape projection shape is uniform
and natural. The comparison diagram of the two drape
shapes is shown in Figure 5. The wave function reflects the
number of bending of the fabric in the free drape state and

Table 4: Nine experimental measuring points.

Numbering Human body position Numbering Human body position Numbering Human body position

1 Front center of the waist 4 Center of the anterior abdominal wall 7 Mid-chest position

2 Left side of the waist 5 Left position of the anterior abdominal wall 8 Left side of the chest

3 Right side of the waist 6 Right position of the anterior abdominal wall 9 Right side of the chest

Chest position8

5

2 1 3

4 6

7 9

Abdomen position

Waist location

Figure 6: Distribution of pressure measurement points.

Table 3: Uniformity indicator extraction results.

Serial
number

Standard deviation of crest
radius

Standard deviation of trough
radius

Standard deviation of crest
angle

Standard deviation of valley
angle

Number 1 1.59 1.98 12.09 12.61

Number 2 1.58 1.58 5.82 8.31

Number 3 0.98 1.69 9.76 9.89

Number 4 1.79 2.08 8.21 10.43

Number 5 1.78 2.18 9.81 13.89

Number 6 1.19 1.87 10.02 11.78

Number 7 1.23 1.68 13.01 12.98

Number 8 1.51 1.82 11.39 12.69

Number 9 1.82 1.92 11.98 12.79

Number 10 1.64 1.68 10.02 16.02

Number 11 1.38 1.79 9.42 10.89

Number 12 1.73 1.58 8.02 11.99
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is one of the key parameters of the drape shape. Since the
selected fabrics are light and thin woolen fabrics, there is a
little difference in fabric characteristics. Knowing from the
above discussion, the pendant wavenumber range of the
selected sample is about 5-7. Among them, fabric no. 1 has
the least number of dangling waves, which is five, while fab-
ric no. 2 has the most dangling waves, which is seven. Tech-
nical indicators such as uniformity of wave crest amplitude
and uniformity of included angle of wave crests show the
drape form of the fabric in different viewing angles.

3.2. Design of Knitted Garments Based on Mathematical
Iconography. The progress of computer and graphic infor-
mation technology has laid a good foundation for obtaining
objective measurement indicators of modern clothing
modeling and created many effective methods, such as 3D
scanning technology, computer simulation technology, and
image processing technology. Clothing modeling includes
external contour modeling and internal shape. We focus
on the classification of the external contour shape of mini-
skirts. The objective shape evaluation index of clothing is
refined through image processing technology, so first of all,
it is necessary to expand the picture collection of the outer
shape of the miniskirt.

Image acquisition technology is a key issue in image pro-
cessing. The quality of image acquisition technology directly
determines the quality of image levels and variable charac-
teristic values. This article mainly uses photography to col-
lect pictures on the outer shape of the miniskirt and
requires that photography should be started when the
indoor and outdoor natural light conditions are sufficient
and the temperature is relatively stable; before each shoot-
ing, put the miniskirt on the human platform. After posi-
tioning the human platform, it rotates three times in the

clockwise and counterclockwise directions of the hands,
and after standing for about 3-5 minutes, all the skirts are
attached to the human platform under the condition of
automatic hanging and no dead ends, and the distance
between the camera and the human platform is kept con-
stant. The control parameters of the camera are kept
unchanged at a fixed time parameter value, so as to avoid
the deviation of the image collection of the appearance shape
of the skirt caused by human factors and avoid the negative
impact on the objective evaluation of the miniskirt. The
shooting angle mainly includes the front, side, and bottom
of the skirt. When shooting the bottom, the platform should
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Figure 7: Clothing pressure value at each point (unit: kPa).
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Figure 8: Clothing pressure values of different fabrics at different
positions.
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be placed vertically and hung together, and the photo should
be taken from directly below the platform.

The standard deviation of crest radius, the standard
deviation of trough radius, the standard deviation of crest
included angle, and the standard deviation of trough angle
selected in this article all consider the uniformity of related
indexes from a mathematical point of view. The smaller
the value of the standard deviation, the less obvious the
change of its related index, which can indicate that the
amplitude of the wave crest or trough radius and the wave
crest or trough angle is smaller. This means that the more
uniform the wave shape of the miniskirt is, the more beauti-
ful the outer shape of the skirt. On the contrary, the more
uneven the wave shape, the less beautiful the outer shape
of the skirt. The test method is the formula calculation
method that comes with the Excel spreadsheet, and the cal-
culation results are shown in Table 3.

3.3. Knitwear Pressure Performance Test Analysis. With the
continuous deepening of clothing pressure research, the
research results related to the current stage of clothing pres-
sure not only involve professional research results related to
clothing fabrics but also involve other professional research
content such as medical and health, sports science, and psy-
chology. In the process of product design and manufacturing
of clothing, not only the influence of wearing pressure is
fully considered but also certain medical and health care
wearing pressure functions and sports comfort are consid-
ered. And according to the most comfortable value of wear-
ing pressure in various parts of the body, making the most
optimal wearing pressure setting will greatly improve the
wearing performance of the clothing, thereby enhancing
the overall competitiveness of the apparel industry. On the

basis of the stress test system, we conducted an in-depth
study on the clothing pressure changes of traditional knitted
apparel and proposed the law of the air pressure distribution
change of the upper body of the male human body under
specific conditions. The novel pliance-x-32 clothing pressure
measurement system is used to achieve clothing pressure
measurement, which can grasp the objective measurement
method of clothing pressure, the distribution of clothing
pressure on parts of the human body, and the comfort char-
acteristics of clothing pressure on the human body. At the
same time, the novel pliance-x-32 pressure measurement
system is used for objective clothing pressure measurement
of the human body. The measurement preparation require-
ments are consistent with those of the FlexiForce sensor
pressure measurement system. It is compared with the aver-
age value of the clothing air pressure of different parts of the
upper body of the male human body obtained by the two
pressure measurement systems, and the law of the distribu-
tion of the air pressure of the upper body of the male human
body under certain conditions is obtained.

The clothing used in the measurement in this paper is
mainly knitted seamless underwear, which is more in the
market. The clothing fabric is mainly composed of cotton
and ammonia, and certain physical properties of the cloth-
ing fabric have been tested. The fabric organization of the
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Figure 9: Comparison of the strength of the plain weave at various positions.

Table 5: Correlation analysis of the measured data of the two
systems in the case of plain weave fabrics.

Position (1-9) FlexiForce Novel

Position (1-9) 1 — —

FlexiForce 0.55783 1 —

Novel 0.62987 0.87328 1
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clothing mainly uses plain weave, rib weave, and mesh orga-
nization, and the fabric composition is 92% cotton and 8%
spandex. The measurement position of clothing pressure
mainly chooses the upper body of male human body, mainly
chooses the position with relatively large pressure value, and
selects 9 test positions for clothing pressure as shown in
Table 4. The measurement positions are indicated by 1, 2,
3, 4, 5, 6, 7, 8, and 9, respectively.

Of the 9 selected points, points 1, 2, and 3 are on the
waist and are on the same horizontal line; points 4, 5, and
6 are on the abdomen, and the three points are on the same
horizontal line; points 7, 8, and 9 are on the same horizontal
plane of the chest, and the distribution is shown in Figure 6.

Novel pliance-x-32 test system records clothing pressure
data every 0.1 s during the measurement process, and the
data of each part is measured for 30 s, and the measurement
is kept standing, and the measurement results are saved in
word form. The saved result has a total of 60 sets of data,
except the highest value and the lowest value, and the aver-
age remaining pressure value is the measured value. The
clothing pressure value of each measurement point is the
average value of 5 testers at the test point, and the measure-
ment result is shown in Figure 7. The measurement loca-
tions are represented by locations 1, 2, 3, 4, 5, 6, 7, 8, and 9.

The average pressure value measured at each location is
shown in Figure 8. Although the clothing pressure value
tested by the novel pliance-x-32 test system is different at
each location, the pressure distribution law is basically the

same as the law obtained above. It can be seen from
Figure 8 that, in general, the compression value of the
clothes in the middle of the human body is generally smaller
than that of the clothes on both sides. However, the com-
pression value of the clothes formed by the rib weave on
all parts of the human body exceeds the compression value
of the clothes formed by the plain weave fabric. In the areas
on both sides of the human chest, the clothes formed by the
plain weave fabric are most stressed, and the clothes formed
by the mesh tissue are usually relatively small.

Comparing the measurement data of the above two
clothing pressure measurement systems can be obtained:

(1) The pressure comparison of the test system under
plain weave fabrics is shown in Figure 9

Through the correlation analysis of the two sets of data,
the correlation of the measured data of the two systems as
shown in Table 5 can be obtained.
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Figure 10: Comparison of the strength of rib tissue at various positions.

Table 6: Correlation analysis of the data measured by the two
systems under ribbed fabrics.

Position (1-9) FlexiForce Novel

Position (1-9) 1 — —

FlexiForce 0.379821 1 —

Novel 0.3298453 0.779832 1
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It can be obtained from Table 5 that in the garment pres-
sure measurement process of plain weave fabric, the correla-
tion of the data measured by the two pressure measurement
systems is 0.87328.

(2) The pressure comparison of the test system under
the rib weave garment fabric is shown in Figure 10.

Through the correlation analysis of the two sets of data,
the correlation of the measured data of the two systems as
shown in Table 6 can be obtained.

It can be obtained from Table 6 that in the garment pres-
sure measurement process of the rib fabric, the correlation of
the data measured by the two pressure measurement systems
is 0.779832.

(3) The pressure comparison of the test system under
mesh fabrics is shown in Figure 11.

Through the correlation analysis of the two sets of data,
the correlation of the measured data of the two systems as
shown in Table 7 can be obtained.

It can be obtained from Table 7 that in the clothing pres-
sure measurement process of the mesh fabric, the correlation
of the data measured by the two pressure measurement sys-
tems is 0.780213.

4. Discussion

Reasonable clothing pressure will also have a positive effect
on human physiological health care. Therefore, the study
of clothing pressure has increasingly become a major issue
in the clothing industry. Under the influence of a certain
degree of clothing pressure, it is an important reason for
maintaining human physical and mental health and improv-

ing the quality of life. The fast and accurate objective mea-
surement of clothing pressure is of great significance to the
scientific research of clothing pressure, and it is also a key
subject of the current scientific research of clothing pressure.
In the analysis of the pressure performance measurement
system for knitted garments, under the plain weave fabric,
in the novel pliance-x-32 pressure measuring system and
the FlexiForce pressure measuring system, the data correla-
tion of the clothing pressure measured on different condi-
tions of the upper body is 0.87328. Under the rib-woven
garment fabric, the novel pliance-x-32 air pressure measure-
ment system and the FlexiForce air pressure measurement
system are on different parts of the upper body, and the data
correlation of the measured clothing pressure is 0.779832.
Under mesh fabrics, the novel pliance-x-32 air pressure
measurement system and FlexiForce air pressure measure-
ment system are on different parts of the upper body, and
the data correlation of the measured clothing pressure is
0.780213. The results show that under the pressure of this
degree of knitted garments, it is in line with people’s healthy
growth needs.

5. Conclusions

Taking into account the drape characteristics of the fabric as
the main aspect that affects the beauty of the fabric, it also

0.3

0.35

0.4

0.45

0.5

0.55

0.6

1 2 3 4 5

Flexiforce
Novel

Types

V
al

ue

0.4

0.45

0.5

0.55

0.6

0.65

0.7

6 7 8 9

Flexiforce
Novel

Types

V
al

ue
Figure 11: Comparison of the strength and small pressure of the mesh tissue at various positions.

Table 7: Correlation analysis of the data measured by the two
systems under the mesh fabric.

Position (1-9) FlexiForce Novel

Position (1-9) 1 — —

FlexiForce 0.893216 1 —

Novel 0.449762 0.780213 1
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has a very important impact on the outer shape of the mini-
skirt. Therefore, this paper selects XDP-1 fabric that can
express the drape characteristics of the fabric from a variety
of perspectives, and the dynamic and static drape character-
istics’ tester detects the drape characteristics of the sample.
The main measurement indicators are divided into dynamic
and static drape coefficient, wavenumber, peak amplitude
balance, peak angle balance, dynamic and static drape coef-
ficient ratio, highest peak amplitude, and minimum peak
amplitude, and the test results are recorded in a standardized
manner. Using the camera method to collect pictures of the
appearance of the miniskirt, the appearance of the miniskirt
is converted into a digital image value and then use the com-
parative research data analysis results of the literature and
select the corresponding objective evaluation index of the
styling characteristics on the front, side, middle, and bottom
of the miniskirt in turn. From a mathematical point of view,
the calculation formulas of each index are determined, and
these indexes are digitally extracted using image processing.
With the improvement of people’s living standards, people
are paying more and more attention to the personalized
and fashionable dress. The application of unconventional
pleats, drape, exaggeration, and other design techniques
has increased the fun and fashion of clothing modeling; at
the same time, complex and simple styles of clothing coexist
with diversification. Therefore, the use of modern technol-
ogy such as digital image processing to study the relation-
ship between the mechanical properties of fabrics and
unconventional clothing styles and diversified styles can also
be used as a future research direction.
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