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�e study aims to improve the eciency of clothing production and make the clothing design diversi�ed and �exible. First, the
design under the mass customization mode (MCM) based on digital technology (DT) is studied. Second, the development
direction of clothing production under MCM is discussed through the analysis of the current situation of clothing production.
Finally, the prospect of clothing design and production under MCM is predicted. �e results show that the application of DT to
clothing design under MCM can make the style change �exibly in the design as needed and e�ectively improve the eciency of
clothing production. With the help of DT, manufacturing enterprises will increase their investment in clothing production under
MCM in the next 5 years, and the consumption rate of consumers for the clothes under MCM will also increase sharply. And the
pro�t made under themode will be four times as that of the previous.�is study provides a reference for the development ofMCM
and helps understand the MCM further. Finally, the simulation results of clothing design show that the clothing designed
following DT is faster, more �exible, and diversi�ed, and DT dominates the production scale of clothing production.

1. Introduction

�e mass customization mode (MCM) refers to the organic
integration of mass production, technological process, and
enterprise management. �rough its �exible production
mode and rapid response ability, the production under
MCM can provide more diversi�ed products into the
market. And enterprises can establish their competitive
advantage and create more economic value following the
mode [1, 2]. �e production under MCM is to design
products �exibly and manufacture them rapidly and on a
large scale. It enables consumers to virtually experience the
products designed for them and improves the production
eciency and enterprises and use eciency of products.
With the development of MCM in other industries, clothing
manufacturers begin to take the experience from the
manufacturers of automobiles computers. Di�erent from
other enterprises, the key to the transformation of the
clothing production from the traditional into MCM is
mainly the transformation in the stages of clothing design
and process. Since these stages cover the unique features in

the clothing industry, it is very important to study the mode
in the stage of clothing design [3].

With the progress of times, personalization becomes
popular in all walks of life, that is, when consumers choose
and use products, they will give priority to choosing
products di�erent from others to highlight their personality.
Customized and limited products can meet such needs
because they are designed according to the requirements and
preferences of consumers and highlight the personality of
the consumer [4]. �is is why they are extremely luxurious.
In the clothing industry, customized products have become
the preferred products of consumers [5]. When customized
products are more and more popular, the traditional manual
customization mode cannot meet mass production of cus-
tomized products. However, purchasing and pursuing
customized and limited products have become an inevitable
trend of the times [6]. In the reform process of mass pro-
duction of customized products, digital technology (DT)
gradually attracts the attention of scholars because the use of
DT to produce customized products can better highlight the
personality display consumers’ personality and achieve mass
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production [7]. With its support, the production mode of
clothing enterprises gradually changes from the traditional
handmade mode and fixed machinery production mode to
MCM. In this mode, enterprises invest more in producing
more customized products and make MCM continue to
grow and improve further. And consumers also actively
respond to the change of the market, and the turnover of the
clothes under MCM also provides financial support for the
change of the production mode and promotes the change of
the clothing production mode [8]. As the main technical
support, DT can ensure that every link operates smoothly in
the production of clothing. It is found that MCM based on
DTcan save manpower and time and play an important role
in the selection of clothing materials, clothing styles,
clothing colors, and clothing pattern shaping [9]. Compared
with the traditional handmade and fixed machinery pro-
duction mode, the application of DT to clothing design can
satisfy the consumer and accelerate the mass production of
clothing, which is a great breakthrough in the field of
clothing production [10].

(e current production mode of the clothing industry is
analyzed to provide data for the transformation of the pro-
duction mode of enterprises. And the simulation experiment
of clothing design by DT gives technical support for the
transformation of clothing design under MCM and the im-
provement of the clothing production mode of enterprises
and ensures the steady development of the consumer market.

2. Materials and Methods

In the handmade era, almost all products are produced by
hand. (ere needs a lot of manpower in this production
mode, but the production speed is slow, making demand
surpass supply [11]. Although handmade products can be
designed flexibly, but the product quality and production
process may not meet the standard. In this case, the
handmade production mode needs to be changed and
mechanical production is born. Mechanical production can
produce large-scale products according to production
standards to meet market demand [12]. As time goes by,
various industries begin to continuously innovate their
production mode to make themselves more competitive.
Under such circumstance, the production mode of con-
sumers’ customization of personalized products is gradually
formed [13]. Figure 1 shows the comparison of the design
and production under different modes.

Figure 1 shows that the design and production under
MCM is superior to other modes in all aspects. It can quickly
supply enough products to the target market and achieve
personalized design through flexible changes according to
consumers. Under this mode, high-speed production ma-
chinery is required and its normal operation should be
ensured. It is obvious that traditional fixed machinery is not
applicable, and the reform of the traditional machinery is
imperative.

2.1.ResearchStatus. (e transformation from the traditional
production mode to MCM needs to be gradually carried out

and constantly improved. Here is some research about it. Xu
et al. pointed out that MCM came into being as a new
production mode, and the mass production mode with
customer experience as the main feature is gradually
replaced by MCM with mass customization as the main-
stream production mode. And there are some enterprises
whose transformation of the production mode is successful
[14]. Kovacs et al. [15] believe that, with the formation of the
consumer’s market, MCM is employed widely by enter-
prises, and time-based competition is the key to maintaining
sustainable their competitive advantage. He also argued that
general parts lower the diversity of components of enterprise
and advocated that enterprises should provide diversified
products to the market in response to the needs of the
market. Finally, he recommended that reasonable control of
lead times can achieve safe stock, reduce the risks of out-of-
stock, and improve the service levels and competitiveness of
enterprises [1]. Rocha and Miron uttered that many en-
terprises produced their products under MCM based on DT.
However, not all enterprises could get the expected effect,
and many enterprises encountered many problems in the
implementation process [16]. Siderska and Jadaan pointed
out that, with the rapid development of information tech-
nology (IT), the new production mode based on cloud
manufacturing becomes the development direction of
China’s manufacturing industries. (e Cloud manufactur-
ing mode provides a new idea to solve the problems of
resource volume of enterprises. It is believed that mass
customization represents another advanced manufacturing
mode in today’s manufacturing field, and the emergence of
cloud manufacturing also provides technical support for
rapid and accurate production of mass customization [17].
Fathi and Ghobakhloo mentioned that the existing clothing
production mode is difficult to process large quantities and
multivarieties of the market. (e traditional single-volume
production mode has the shortcomings of a long production
cycle and high cost. (erefore, MCM becomes a new trend
in clothing production [18]. Liu and Yao argued that MCM
can show the personality of consumers according to their
needs, improve production efficiency, and cut the cost.
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Figure 1: (e comparison of the design and production under
different modes.
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(erefore, it conforms to the developing trend of the market,
and the transformation into MCM also needs the help of IT
[19]. And DT, as a new technology, can play a leading role in
the transformation of the production mode.

2.2. Research  eories. After the product to be designed is
determined, the ideas of consumers are simulated first,
which may help to acquire some ideas in the product design
in consumers’ shoes. Second, the model of the product to be
designed is determined according to the basic ideas. Finally,
various features are added through the model. Figure 2
shows the design and production of the consumer’s
products.

Figure 2 shows that the servicemen of enterprises will be
contacted through the cloud communication device when a
consumer needs a service. (e consumers inform the ser-
viceman their needs and provide their basic information,
and the serviceman delivers the relevant information to the
designer through customer service. (e designer makes the
basic models on software according to the information
provided, and the designed models are given to the con-
sumer for selection. If the consumer feels that the models are
acceptable, the serviceman will purchase the raw materials
through the basic needs of the consumer, and the designer
will make a scheme and pass it to the production factory
combined with the material. (e factory produces the
product through the intelligent production mode. Finally,
the produced products are delivered to consumers. Other-
wise, the designer can continue to provide the models to the
serviceman again and again until the consumer is satisfied
with the model. And the designer should give the message of
the requirements to the production plant for subsequent
processes [20]. In the whole production process, consumers
and employees do not need to communicate in person, and
they can communicate through the cloud. (is production
mode simplifies the production processes and offers con-
sumers many optional opportunities [21]. Figure 3 shows the
process of customizing clothing for consumers.

Figure 3 shows that customization is conducted from the
selection of raw materials to the output style. When the
material is dyed, consumers can choose colors they prefer,
and they can also choose personalized cutting styles. In the
whole process of clothing making, consumers can express
their opinions at any time, and clothes aremade according to
their preferences to ensure that the produced clothes are fit
for consumers.

2.3. Research Methods. Cloud-based information collection
and simulation design are used. First, the status quo ofMCM
is investigated. (is is achieved by data collection and
analysis of the consumption levels of consumers and the
production mode of enterprises through the cloud. (en, a
product design model is implemented by combining DT
with the consumption levels of consumers and the pro-
duction mode of enterprises. (rough data collection by the
cloud, the collected data are calculated through the corre-
lation coefficient equation:

x � 
n

i�0

��������

(X − X)
2

n − 1



, (1)

x � 
n

i�0

(X − X)
2

n − 1
, (2)

x � 
n

i�0

(X − X)(X − X)

n − 1
. (3)

(e standard deviation, variance, and covariance of the
collected data are calculated by equations (1)–(3), in which X

is the collected data and n is the total number of collected
data. (en, the collected data are standardized, that is, the
collected data are grouped and compared, and the curves of
the two groups of data are analyzed [22]. (e data are di-
vided into and two groups, namely, group X and group Y to
calculate their standard deviation, variance, and covariance
based on the following equation:
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where Cov represents the covariance of the data, D repre-
sents their standard deviation, and E represent their vari-
ance. (e area and curve distribution dist(X, Y) � 1 − ρXY

of the groups of data are calculated, and the current situation
of clothing production under MCM is analyzed [23].

DT plays an important role in clothing design. Com-
pared with the traditional measurement and production
process, the clothing design based on DT is more accurate
and fast. In the process of clothing design and production,
DT is used to estimate the figures of consumers and the value
of each dimension and determine the size of clothes and
their style. And the specific style in the design software can
be adjusted according to the opinions of consumers freely.
Figure 4 shows the initial interface for clothing design.

Figure 4 shows that the body shape, hobbies, and
opinions of consumers can be considered in the clothing
design, and the design includes the style, color, pattern, and
size of clothes. (en, the designed model is sent to the
consumer for selection, and any modification can be made
on the basis of the original version as required until the
consumer is satisfied. (en, the designed styles are trans-
mitted to the factory for production. In the production
process, the parameters are set in the mechanical system for
accurate production according to the specific drawings
provided by the designer, and the number of clothes can be
set according to the specific needs in the production process.

3. Applications of TD to Clothing Design

3.1. Application Status. In the research process, the current
situation of MCM and the traditional production mode is
also collected and analyzed. Figure 5 shows the production
scale under different production modes in recent 5 years.

Figure 5 shows that, in the past five years, the traditional
production mode, mechanical fixed production mode, and
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MCM have been carried out in the clothing production
industry. However, the data show that the investment in the
production under MCM is larger than traditional produc-
tion mode and mechanical fixed production mode. Since
2016, the investment under MCM exceeds greatly over that
of the traditional manual production and fixed machinery

production mode. From 2017 to 2019, there was a slight
decline, but it began to rise in 2020. Compared with the
investment in 2017, the difference among them is not large.
(is shows that the development of MCM will continue to
rise steadily. MCM saves manpower and simplifies pro-
duction procedures in the production. (e clothes produced
under MCM still occupy the largest market share in the
market, which proves that MCM is promising. However, it
still needs continuous improvement to successfully achieve
the sustainable development of the production mode of the
clothing industry. DTcan save costs and improve the profits
of products. For consumers, purchasing customized clothes
can release their personality and make them feel unique.

(e transformation of production mode requires the
transformation of the production modes of enterprises, and
the transformation of the consumption modes in the entire
market. And the continuous development of a product needs
the recognition of consumers. (erefore, in the transfor-
mation of production mode, consumers are required to
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Figure 3: Process of customizing clothing.
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Figure 2: Design and production of the consumer’s products.

Figure 4: Initial interface of clothing design.

4 Mathematical Problems in Engineering



participate in the transformation of the consumption mode
to promote the development of productivity. From the
marketing data, it is found that consumers should also
actively participating in the transformation of the produc-
tion mode. Figure 6 shows the consumption levels of
consumers under different clothing productionmodes in the
past five years.

Figure 6 shows that the consumption levels of consumers
are improved significantly, and the clothed produced under
MCM since 2016 has far exceeded the sales of that produced
by traditional handmade and fixed machinery production
modes. (ere was a slight decline from 2018 to 2019, but the
sales are rising significantly from 2018 and 2019. In general,
from 2018 to 2020, consumers’ consumption levels of clothes
show a slow growth trend. And MCM has become the
mainstream clothing production mode in the market. (is

mode is recognized by the vast majority of enterprises and
most consumers.

Compared with the data in Figures 5 and 6, the ratio of
enterprise investment and clothing consumption is close to
5 :1. In the traditional handmade production mode and the
fixed machinery production mode, the gap between them is
small. (is shows that the profit of enterprises under MCM
is far higher than that of the other two traditional production
modes. (e rapid development of MCM is mainly because it
can bring huge profits to enterprises, and these profits will
also promote the great transformation of MCM.

3.2. Digital Clothing Design. DT is used in all aspects of
clothing design. First, it is applied to the design of clothing
layout, as shown in Figure 7.
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Figure 5: Production scale under different production modes.
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Figure 6: Consumers’ consumption levels under different production modes.
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Figure 7 shows that, in clothing design, the first thing to
be considered is the style of clothes, and DT can make style
design more simple. First, the specific layout of clothes
should be outlines with lines, which can be carried out step
by step; that is, the customized service is provided more
carefully after the different clothing parts are designed
separately. Finally, the parts of the separate design are as-
sembled and the overall effect is presented. In the process,
the design of different parts can be adjusted according to the
overall effect until the consumer’s requirements are met.
MCM based on DT greatly promotes the development of
enterprises and economy. Figure 8 shows the effect of parts
integration in clothing design based on DT.

Figure 8 shows that the overall effect of clothing design is
presented after the design of each part is combined. After the
simple lines of all parts are integrated, the whole combi-
nation can be colored. In coloring, it can show consumers
different coloring effects to provide more opportunities for
consumers to choose. After the color selection is completed,
the clothing can be designed. Figure 9 shows that different
drawings can be filled through virtual design to show dif-
ferent styles.

Figure 9 shows that clothes show different styles after
different drawings are filled, and the styles can also be
changed according to the needs of consumers, increasing the
sense of experience of consumers in clothing design and
meeting consumers’ consumption needs. In addition, when
clothes are designed, consumers can have an all-around
fitting experience because the effect is presented through 3D
simulation experience based on DT. Figure 10 shows the
near-realistic experience provided to consumers on the basis
of DT.

Figure 10 shows that the basic body shape can be clearly
observed by the consumer after 3D scanning. According to
the 3D image, the clothes designed can be adjusted in size.
(e body image of the consumer is processed by DTto try on
the clothes so that consumers can make some adjustments
according to the effect and choose their favorite style. (e
designer sends the production index to the production
factory according to the choice of consumers. (e factory
uses the materials that consumers initially choose to produce

clothing, and finally deliver the produced clothes to
consumers.

Clothing design based on DT is very convenient and
applicable. DT can make different parts of the clothes

Figure 7: Design layout based on DT.

650 mm

550 mm

550 mm

270 mm

200 mm

600 mm

65
0 

m
m

68
0 

m
m

Figure 8: Effect of parts integration in clothing design based on
DT.

650 mm
270 mm

75
0 

m
m

600 mm

550 mm
200 mm

550 mm

68
0 

m
m

Figure 9: Different styles after different drawings are filled.
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designed one by one, and the overall style of the clothes can
be adjusted in time after the integration effect of different
parts is presented. In terms of color, different effects can also
be tried through the design software so that the most suitable
color can be selected by consumers. After that, different
drawings can be added according to consumers’ preferences
to improve the texture of the clothing. Finally, through
DT, 3D images of the consumers’ body wearing the
clothes designed are obtained to show the effect. (e whole
process arouses the consumer’s desire to consume and ul-
timately promotes the development of the entire consumer
market.

4. Conclusions

(e current situation of MCM is studied. (e results show
that the current clothing production mode and consumers’
consumption concept change greatly. First, MCM based on
DT is gradually popularized in the production process of
enterprises. Second, consumers are also more inclined to
purchase clothes produced under MCM because such
products can meet consumers’ consumption needs to a
greater extent. Finally, the simulation results of clothing
design show that the clothing designed following DT is
faster, more flexible, and diversified, and DT dominates the
production scale of clothing production. However, the re-
search is not perfect, and the specific methods of clothing
design are not mature enough, which will be the focus of the
follow-up research, hoping to expand the application of DT
in clothing design under MCM.
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