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Abstract:

To enhance the intelligence of the ethnic clothing customization industry and provide online solutions for clothing
ordering and fashion shows, this study analyses the latest developments in the fields of digital human models, 3D
clothing models, and virtual clothing displays in recent years. This study focuses on analysing the categories and
processes of three related technologies in clothing virtual display and compares the advantages and disadvantages
of four human body modelling methods. Reshaping the facial features of a 3D body scan model and binding the
bones of each part is key to providing a personalized body model. In addition, 3D clothing modelling technology is
classified into three methods. The 3D fabric scan data are used to establish realistic seam information and process
details simulation and use hybrid modelling methods to virtually sew 2D samples, which can enhance the realism of
clothing models. The virtual display platform for ethnic clothing is constructed through layered design based on the
Unity3D engine, matching versions and virtual display. The above research ideas can solve bottleneck problems in
clothing customization. This has important guiding significance for opening up the ethnic clothing customization

market, promoting the intelligence of the customization industry, and promoting ethnic clothing culture.
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1. Introduction

The clothing customization market is booming in the era of the
digital economy. The 3D virtual display technology is the key to
realizing the smart customization consumer model, which
covers more people and realizes more sales opportunities at
the sales end. The main technical bottleneck of intelligent cus-
tomization is to solve the problem of accurate measurement
and achieve a Customer-to-Manufacturer (C2M) e-commerce
model. The core of the C2M model is that consumers can
choose fabrics online, participate in style design, and make
personalized suggestions, and the key to achieving this perso-
nalized intelligent customization is to provide a realistic perso-
nalized virtual clothing effect display. Clothing personalized
virtual displays can break the limitations of space and time,
learn the function of interactive design, provide a highly efficient
and low-cost online solution for intelligent customization of new
releases, and obtain the body shape data of users and perso-
nalized needs in real-time for the manufacturing side.

Researchers have studied the workflow of the clothing design
cycle system [1,2], integrating user operations into a workflow
[1], establishing a 3D clothing library through coding [3], com-
pleting the whole process of clothing design and modelling, and
providing standard patterns for clothing production. These stu-
dies of clothing modelling cannot meet the demand for high-
volume personalized human digital models, and the research
on the technology of large-volume personalized human digital
models for the demand of intelligent customization is not

enough. We found that there have been researchers who
have developed a virtual clothing fitting system based on virtual
reality (VR) technology [4]. However, this research needs to be
further extended to observation systems with greater freedom
to improve the problem of insufficient links between persona-
lized human body modelling and clothing virtual display tech-
nology. The current virtual display technology is generally less
mature and encounters several problems in which the fitting
effect is not realistic enough, focusing on the human body
model, fabric simulation effect, and the large gap between rea-
lity and other aspects. Personalized design, non-contact body
measurement, and other consumer behaviour need to get fast
positive feedback from the design and production ends.

This study divides the composition of clothing virtual displays
into three parts: digital human body model, 3D clothing model,
and platform-based virtual display. The corresponding digital
technologies are 3D anthropometric technology, 3D body mod-
elling technology, 3D clothing modelling technology, augmented
reality (AR), and VR. Overall, 3D anthropometric technology pro-
vides an accurate data basis for 3D body modelling, generates
accurate 3D human body models, and thus provides a digital
virtual platform for the display of 3D clothing [5], realizing that
3D virtual clothing is “wearing” on the virtual human model. Then,
building the display scene through the AR/VR technology, to
realize the all-around virtual display of the human body, clothing,
and other elements, as shown in Figure 1. The virtual display of
ethnic clothing is the main content of building a digital resource
base of ethnic clothing, actively creating intelligent customization
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Figure 1. Content composition of virtual display of clothing.

of ethnic clothing relying on the Internet, accelerating online cus-
tomization, B2M, C2M, and other e-commerce modes based on
the real needs of users, which is of great significance for enhan-
cing the level of design of ethnic clothing, expanding sales chan-
nels to improve the volume of orders as well as promoting the
culture of ethnic clothing.

2. Development process

2.1. Digital human body model

The digital human body model for the apparel field focuses on
the human body shape and its parametric representation [6].
Personalization needs to quickly and conveniently construct the
3D human body models of different users at the sales end and
the manufacturing end as effective physical support for virtual
display [7], so there is an urgent need to build a method for
personalized clothing customization, quickly obtaining human
body parameters, and reconstructing the 3D human body
model. Currently, the mainstream digital body modelling tech-
niques include human body modelling based on 3D scanning
technology, human body modelling based on parametric
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surface modelling, human body modelling based on specific
software, and image-based human body modelling [8].

2.1.1. Human body modelling based on 3D scanning
technology

3D body scanning combines information processing, electro-
nics, computer graphics, computer vision, and other technolo-
gies to get single or multiple frames of data to reconstruct a
static digital model. 3D body scanning is mainly completed to
collect high-precision point cloud images of the human body,
extract features, and other work [9].

The Cyberware WBX Full Body Colour 3D Scanner is capable
of performing hundreds of thousands of scans of all parts of the
human body. The system is equipped with four scanning
heads, which rapidly scan each part of the human body from
head to foot, generating a measurement data value every 2 mm
to map out an accurate 3D dataset. The route for human body
modelling based on 3D scanning technology is shown in Figure 2.
The database of young male body shapes in Inner Mongolia has
been established for the first time based on the principle of tech-
nical route and the advantages of human body shapes, to expand
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Figure 2. A technical route for human modelling based on 3D scanning technology.
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the boundaries of human body shape research, and to help the
digital development of the clothing industry in Inner Mongolia.

Yu and Kim [10] developed a dress form reflecting the body
shape of middle-aged Korean women based on 3D human
body data in Korean Size-6. Wen and Shih [11] developed a
military body armour that protects and adapts using a K-means
algorithm to create clusters of different body types for both
sexes. Kolose et al. [12] developed a specific sizing system
using anthropometric data from the New Zealand Defence
Force Anthropometric Survey. All the above studies are built
based on large-scale anthropometric data, taking advantage
of 3D body scanning to establish a human body type database,
which provides accurate data for clothing design, sizing sys-
tems, and smart prototypes, but cannot achieve the large
number of personalized human digital model technologies
required for smart customization. To be more accurately
oriented to the development of specific clothing products, scho-
lars have launched a study on the characteristics of the human
body shape in local areas. Yoon et al. [13] broke through the
use of traditional length data by defining six lateral shape direc-
tional vector angles based on three ground markers on the
body shape, as well as a 3D surface created by standard land-
marks. Then, the y-axis directional angle of the spatial vector
was used to evaluate lateral body shape, and a logistic regres-
sion analysis was used to establish a classification and predic-
tion model for upper lateral body shape. And established a
classification and prediction model for upper body shape using
logistic regression analysis. This method can be used to deter-
mine individual body shapes and can also interactively provide
accurate sizing information to automated clothing pattern-
making systems. Kim and Do [14] obtained foot shapes of
elderly Korean men through a body scanner to help shoe-
makers produce multifunctional shoes. The 3D body scanning
data are useful for studying obese body shapes [15], middle-
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aged and elderly people [16], and other special body shapes,
accumulating accurate body shape data for people who need
customized services and improving the quality of customized
patterns. The idea is to summarize the original hundreds
of individual data into dozens of characteristic parameters
that can be highly correlated with customized clothing
through mathematical and statistical methods [17], with a single
parameter characterization [18] (length, angle) or a compre-
hensive mathematical relationship representation of several
parts [19,20].

The focus of such digital human models (DHMs) is mainly on
the measured body size data, ignoring the level of visualization
of the specific model, which cannot satisfy or appeal to the
visual experience of the customers at the sales end.
Therefore, to build a personalized digital human body for e-
commerce, Liu et al. [21] proposed a multiple modelling method
(MMM) to create a realistic digital human body model. The TC?
is used to obtain the whole body point cloud data and then
partition the human body module (Figure 3a). The forward mod-
elling method is used to model the hand and foot (Figure 3b).
The photo modelling method is used to model the head (Figure
3c) and the torso with the reverse modelling method (RMM)
(Figure 3d). The hands, feet, head, and torso are integrated
into a static model, and the virtual skeleton is bound to the
avatar to create a DHM. In RMMs, the layout method is usually
used to reconstruct various parts of the human body. First,
extract the cross-section of the human body from the point
cloud, and then fit the curve to obtain the human body slice.
In general, the more curves, the more accurate it is to model the
leg by this method. However, too many curves lead to rough
surfaces of the model. It was found that a leg model which is
fitted by lofting 20—25 curves can meet the needs of fashion
design very well through trial and error. To construct human
body parts such as arms, shoulders, and the middle of the torso
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Figure 3. MMM based on 3D body scanning including the process of a—d.
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with irregular point cloud data distribution as accurately as pos-
sible, it is first necessary to determine the boundary lines of
each part based on the changes in human body curves.
Then, the position of the cutting plane is determined based
on the characteristic point coordinates of the human body curve
and adopted spatial geometry and point clouds to fit surfaces.
Finally, a human body part model can be established well. The
hybrid modelling technology integrates the advantages of mul-
tiple modelling techniques to achieve personalized goals, which
is a new approach to human body modelling.

Human body modelling based on 3D body scanning technology
mainly serves the manufacturing end of the clothing industry.
The current problem is dealing with noise data and filling incom-
plete surfaces. Some details are still difficult to solve, including
the shadow part of the armpit and crotch, the light absorption
effect of hair and skin, data processing, etc. The follow-up
should provide services for the industrial sales end from scan-
ning technology and human body model reconstruction and
establish a personalized digital human body.

2.1.2. Parametric-based human modelling

The parametric human modelling method combines ergonomic
principles to establish a statistically obtained virtual human,
which can change the body shape of the virtual human by
inputting a set of low-dimensional feature parameters and out-
putting the corresponding 3D model of the human body. It is
an essential human modelling tool due to its simple operation
and easy popularization in commercial virtual fitting software,
mainly including SCAPE, Skin Multi-Person Linear (SMPL),
SMPL-X, and other high-accurate and high-speed parametric
human body models [22].

Anguelov et al. [23] proposed a SCAPE parametric human
model based on edge deformation (Figure 4) and achieved a
high-quality animated surface model for moving sequences
through motion capture. On this basis, Zhou et al. [24] proposed
a simple and easy-to-use image modification technique to
reconstruct 3D skeletons through 2D images for realistic image
remodelling. Wang [25] synthesized a new parametric sample
model of the human body by changing the feature wireframe.
Parametric human modelling can achieve many modelling and
flexible adjustments of inherent parameters. However, this
method differs greatly from natural human surface deformation,
and the base model in the existing software can hardly meet
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Figure 4. The parametric human model of SCAPE.
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personalized customization. The human body reconstruction is
affected by the parameter settings. If the parameters are not
comprehensive, accurate human body reproduction cannot be
achieved. Otherwise, too many parameters will reduce the
modelling efficiency and cannot complete the desired effect.

2.1.3. Image-based human modelling

The image-based human modelling method refers to the use
of real photos, drawn images, video images, depth images,
etc., to obtain the two-dimensional information of human body
images and the matching image processing algorithms to
extract human body representation information, such as con-
tours, feature dimensions, etc., and transform them into 3D
spatial data to build a 3D human body model. The specific
technical route is shown in Figure 5.

The first problem of the image-based modelling method is to
reconstruct parameters and size extraction of the 3D human
body model. Gu et al. [26] used the method of “feature point -
insertion point - feature curve - basal plane - human model” to
establish 15 generation rules for feature section curves,
achieving 3D virtual modelling of the female upper body and
automatic generation of personalized panels. Cai et al. [27]
classified the body shape of 178 female college students based
on their waist, abdomen, and buttocks, achieving automatic
recognition of body shape based on 2D photos. Both of the
above two methods use “3D scanning + photos,” and the
human body model built is more accurate. Li et al. [28] recon-
structed a detailed 3D human body from multi-view images by
combining voxel super-resolution with the learning of implicit
representations. Zhang and Xiao [29] incorporated the topology
of SMPL template mesh and flexible mesh deformation and first
used a typical 2D CNN architecture ResNet-50 to extract per-
ceptual features from the input image and fuse the image fea-
tures into 3D space by perceptual feature transformation. This
method can qualitatively generate 3D human body meshes with
more details and can build more accurate dynamic pose
models. Li et al. [30] effectively encoded the deformation by
representing 3D human body shapes through vertex-based
deformation. The aforementioned three studies focus on the
visual communication of the human body’s dynamic poses
and shapes, without involving the human body dimensions,
and thus the models are not highly accurate. Lu et al. [31]
improved the accuracy of image acquisition and constructed
a fast and lightweight deep learning network called Fast Body
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Figure 5. A technical route for image-based modelling.

Net to generate end-to-end human models. The consumer-
grade RGBD camera proposed in this research can provide
excellent applications in real-time display and interaction in VR.

Human body modelling based on image sequence has low
equipment construction cost, convenient image acquisition,
and is suitable for client input in the customization process. It
has a certain value in the virtual fitting room on the sales side.
However, the overall accuracy of the human body model could
be higher. It should be combined with 3D human body scanning
to obtain a more accurate model simultaneously. In addition,
there is an increased requirement for human clothing, which
still requires the human body to wear only underwear or no
clothes. These methods need further research to reconstruct
the natural human facial shape due to the complexity of facial
structure.

2.1.4. Software-specific human modelling

Specific software can create or recreate human body parts and
can render and interactively control them. Commonly used soft-
ware includes Matlab, Geomagic, 3D Studio MAX, OpenGL,
Poser, and Maya [8]. Matlab and Geomagic are reverse engi-
neering software [32] that can reverse reconstruct the human
body model, and that requires 3D human scanning models. 3D
Studio MAX [33] and OpenGL [34] can build complex objects
and carry out animation design and interactive control, which
can be applied to virtual clothing design and virtual fitting sys-
tems. Poser can collect many vertex data of complex human
surfaces and export them, then combine them with other soft-
ware to build dynamic human models with diverse poses [35].
Maya has a powerful rendering function that can create lifelike
characters [17] and environments, which is widely used in the
field of film and television animation and graphic design. How-
ever, the human body model built by Maya has poor versatility,
which is challenging to integrate into actual production and is
rarely used in the clothing field.

Accurate human body data are the basis of clothing customiza-
tion, and a realistic human shape model is the key for enhan-
cing customer consumption experience. These two points are
the bottleneck of digital human body modelling technology for
smart customization. With the increasingly wide coverage of 5G
networks, the demand for the digital human body for smart
customization is not only limited to accurate data at the manu-
facturing end but has been expanded to areas such as perso-
nalized human body and interaction design at the sales end.
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With the rapid development of human body modelling tech-
nology, the subsequent research focuses on:

(1) Large-scale personalized human modelling research.

(2) Quickly generate realistic and personalized digital bodies.

(3) Consider a detailed accurate model of the head and face.

(4) Research on digital human body modelling technology is
interfaced with industry applications and clients to be able
to meet the needs of customized sales and production.

2.2. 3D clothing model

Most consumers choose online customized clothing with the
development of e-commerce, but they also give up buying
because they cannot try on the real thing or judge whether
the size is suitable [36]. In addition to solving the problem of
direct measurement of human body data on the client side, the
real wearing effect of the clothing model is also a challenging
topic in the field of clothing digitization.

The 3D CAD system dedicated to clothing modelling aims to
facilitate the visualization of changes to the clothing: the first
method is that if changes to the clothing are required, the user
will change the 2D patterns and re-run the visualization.
Another more efficient method is to specify the desired 3D
shape using advanced drawing tools in the 3D workspace.
Currently, domestic and international research on the virtual
modelling of clothing focuses on physical simulation methods,
geometric simulation methods, and hybrid simulation methods.
We summarize the technical route of 3D clothing modelling
based on the above research in Figure 6.

2.2.1. Physical simulation method for forward design

The idea of the physical simulation method is to study how to
sew 2D patterns into 3D clothing and then import the 2D pat-
terns into 3D software. Then, change the 3D shape by adjusting
2D patterns, and display the 3D dress effect in real-time [37].
This method matches the workflow of the manufacturing end of
the clothing customization process, so it is called the forward
design idea. To achieve realistic clothing draping effects and
animation effects, realistic simulation of fabric is the prerequi-
site for the realization of 3D clothing modelling. Through the
establishment of mechanical models, energy, and other phy-
sical quantities, the motion of each part of the fabric is trans-
formed into the mass motion and particle model under the
action of various forces [38] to simulate the constraint control
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Figure 6. 3D clothing modelling technology route.

of spatial motion deformation of 3D clothing patterns [39]. The
spatial relationship between clothing and the human body is
defined through the numerical solution, collision detection,
and response [5].

Jin et al. [40] proposed two multi-precision fabric modelling
methods based on machine learning to solve complex calcula-
tion problems and the long-time consumption of fabric physical
simulation methods. Virtual sewing technology is another major
difficulty of physical simulation methods, involving the conver-
sion of 2D-3D clothing patterns, the boundary processing of
sewing alignment, the constraint processing of the sewing
process, etc. Zhang et al. [41] established a virtual clothing
model with seams perfectly matching the sewing of the 2D
patterns (Figure 7), which makes the clothing model of the
virtual interface closer to the sewing state of the clothing in
reality, and provides a more effective way for the intelligent
customization client to achieve an interactive design with the
manufacturing end. Chen et al. [42] proposed a novel Neural
Sewing Machine, which can learn the representations of
clothing with different shapes and topologies, and has been
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successfully applied to 3D clothing reconstruction and control-
lable manipulation.

2.2.2. Geometric simulation method for the reverse design

The geometric simulation method aims to study how to design
clothing directly on a 3D human model, confirm the clothing
style by adjusting the 3D clothing display effect, and finally
unfold it into a workable 2D pattern [37]. This method is based
on the target results of the reverse generation of production
elements, the opposite of the workflow of the clothing customi-
zation process, so it is called the reverse design idea. The basis
of modelling is divided into human body models, clothing
models, and pictures, using a data-driven approach to clothing
modelling.

Kim and Vendrovsky [43] proposed a method to drive clothing
deformation by human skeleton pose, adding collision detec-
tion to linear skin deformation to obtain a more ideal clothing
model. Zakharkin et al. [44] proposed a new method to model
clothing based on the human body point cloud, capturing the

Figure 7. Model of clothing with seam structure.
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Figure 8. The clothing model was created by outlining the contour boundary lines on the human surface.

appearance of clothing from video and re-rendering. Geng et al.
[45] proposed a data storage technique that allows users to
draw 3D sketches on human surfaces and use contour lines
as boundary lines by interpolation to obtain an interactive
design of clothing models (Figure 8). Holte [46] scanned the
real clothes using RGB-D sensors, then created the clothing
model with the clothing modelling software MD, textured the
surface, and approximated the colour of the obscured part by
K-Nearest Neighbors, showing the results of digital clothing by
scanning real clothes. Xu et al. [47] proposed a new method for
constructing 3D virtual clothing models from photographs. The
method only needs to input the front image and back image, to
process various states of clothing: model, human body model,
or plane. The predicted boundary is used to estimate the size
information of clothing and deform the template clothing grid to
generate the final 3D model. The method of geometric model-
ling is to generate a clothing model by changing the surface
geometry of the 3D model, which is simple and efficient, but
focuses on the appearance of the contour effect and gives less
consideration to the physical properties of the clothing, which
has poor draping and insufficiently realistic folds.

2.2.3. Hybrid modelling method

The hybrid modelling method combines the advantages of phy-
sical modelling and geometric modelling. Wang and Tang [48]
added the calculation of clothing tension during the sewing
process of 2D patterns to control the deformation effect of the
clothing model under tension, to improve the realism of the
clothing model (Figure 9). It takes into account the physical
properties of the model while focusing on the realistic effect

Figure 9. Hybrid method clothing model.
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of the model, which also has a positive significance for the
correction of 2D patterns. However, this method is based on
fitted silhouette clothing, and the modelling effect for clothing
with loose volume or pleats needs to be further verified.

At present, customized clothing is mostly produced by forward
design, which has problems such as poor fit, the slow transmis-
sion of interactive information, a long design and production
cycle, and high prices. The reverse design is often used for
online sales and customer fitting in custom stores, which has
poor interactivity and weak and untimely data support on the
manufacturing end, such as personalized data, automatic cor-
rection, matching patterns, etc. It is also a key direction for
future research.

In addition, there is an increasing interest in simulating the
process of dressing [49] besides modelling single 3D clothing,
and the overlapping function of multiple clothing is also worth
exploring for research. Hu et al. [50] involved multi-layer anima-
tions of clothing taken by a 3D scanner in clothing modelling for
the first time. The naked body of the object was scanned with an
RGBD camera, and then the subjects wearing each layer of
clothing were scanned again. The joint model formulated
according to the previous step will be fitted to the newly scanned
data. The new clothing was segmented semi-automatic and
added as additional layers to the multi-layer clothing model.
However, there are limitations to this method, as the segmenta-
tion of the clothing needs to be manually adjusted. The ability to
scan the human body in any pose and fully automate clothing
extraction is the key direction for future research of this
technology.
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2.3. Virtual interactive display

With the advantages of low cost and high efficiency, virtual apparel
display provides a good service for brands, which cannot demon-
strate their products offline [51]. Virtual clothing display technology
has experienced a static simulation from 2D graphic design and 3D
models to a 3D dynamic simulation process based on VR, AR, and
other high realism [52]. Based on the digital human body model
and clothing model, the main research content of the virtual display
part is simulation optimization and display platform establishment.
The technical route is shown in Figure 10.

The application of virtual clothing display systems is commonly
found in fashion shows, shopping malls virtual fitting rooms,
virtual museums, etc. There are three mature display systems:

(1) Based on the naked-eye 3D technology to display the
dynamic effects of human models wearing clothing on a
large screen, it cannot provide an immersive visualization
experience [52].

(2) Virtual fitting room based on VR technology [53,54], and
AR technology [55], Niu established a 3D coordinate
transformation model of the feature point and virtual
clothing fitting system [4]. The core goal of virtual fitting
is to create a sense of realism, which allows real-time
viewing of the effect of clothing worn on the body, which
is interesting, but is affected by the environment and has a
weak sense of immersion.
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(3) The Unity 3D platform is used more often among VR plat-
forms. Hong and Ge [56] constructed a VR clothing
walkway based on the Unity 3D engine in the context of
artificial intelligence (Al). Users rated the sensory evalua-
tion and viewing fluency higher than the experience of
traditional online clothing shows. In the future, online vir-
tual clothing display is expected to become the main-
stream way to display products in the clothing industry.

The virtual interactive display is an important part of the digital
process in the clothing industry. The virtual display of ethnic
clothing can assist the development of ethnic enterprises and
build a virtual display platform for intelligent customization of
ethnic clothing for personalized groups. The profits of ethnic
clothing will be greatly increased when the combination of
ethnic customized clothing and virtual technology can be
done to interact with consumers. This can not only penetrate
the precious ethnic culture into the lives of consumers but also
drive the industrial economy of minority regions.

Digital simulation and virtual interactive display of ethnic
custom clothing can not only provide a material basis for the
study of minority cultures but also give virtual ethnic clothing an
educational function through virtual interactive technology [57].
The virtual 3D scenes established by VR, and the establish-
ment of a traditional ethnic clothing 3D model (Figure 11),
achieve a 360-degree omnidirectional view. We provided tech-
nical support for the Huafu Xiaodangjia through the C-end

Figure 11. Interactive display of the 3D model of ethnic clothing and C-end product of Huafu Xiaodangjia.
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products, for example, users can download the application soft-
ware from their mobile phones to display 2D graffiti created by
children in 3D form, achieving interactive functions between
consumer graphic design and 3D display of virtual clothing.
The model and virtual Mongolian robe-wearing state in the C-
end product of Huafu Xiaodangjia shown in Figure 11 is the
result of the research on digital models and 3D clothing, and
the AR interactive experience with the user in the research field
of virtual clothing display.

Virtual clothing displays have been active in spreading ethnic
clothing culture and displaying museum collections [58]. Ethnic
clothing is an indispensable treasure of cultural resources for
the national culture and creative industry [59]. Liang et al. [60]
conducted a reflection on the current situation of the display of
ethnic clothing museums and disseminated it to the public
through physical displays. With the decay and disappearance
of clothing or the death of handicraftsmen, intangible cultural
heritage items also became extinct. More scholars have
focused on the research of establishing a database of ethnic
minority clothing. Qi and Shen [61] constructed a cultural data-
base of Zhuang clothing, Liang et al. [62] studied a meta-data-
base of traditional clothing preserved in Guangxi, and Yang
et al. [63] created an improved neural network algorithm called
DenseNet-BC to solve the problem of complicated details of
ethnic clothing. The above research results have solved the
problem of single feature scale, feature richness, and feature
richness of the ordinary model extraction to a certain extent. For
the research of interactive virtual display of ethnic clothing, Liu [64]
put forward the virtual interactive display of ethnic clothing based
on VR at an early stage, and Ba and Zhuang [65] believed that
digitization is not only a simple collection of data and accumulation
of information but also should focus on sorting, categorizing, pro-
cessing, data systematization, and data reuse of existing physical
information of ethnic clothing, and strive to restore the reality. It
also provides accurate information for the inheritance and devel-
opment of ethnic clothing culture, breaks through the limit of tradi-
tional culture protection, and gives new development space for
national crafts. The virtual interactive display has been applied
more in museum collection displays [66], optimizing the realism
and accuracy of the virtual display model, and building a perfect
application platform is the focus of this research.

3. Conclusion

With the development of human body digitization, modular clothing
design, and the software and hardware of the fitting system, the
clothing virtual display system is developing toward a more stan-
dardized, intelligent, networked, and highly simulated direction. It
has fundamentally changed the fixed mode of the ethnic clothing
manufacturing industry in designing and making sample clothes,
repeated madification, and mass production, which can directly
predict the shape and performance of future clothing products
and make forward-looking strategies to improve the profitability of
enterprises, to achieve a new upgrade of the production model.

In summary, the sales end and manufacturing end of the
apparel industry have put forward higher requirements for the
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3D human body, number, processing accuracy, modelling effi-
ciency, complexity, and style changes.

(1) Digital human body modelling: Accurate human body data
are the basis of clothing customization, and a realistic
human body shape model is the key to enhancing cus-
tomer consumption experience. Human body modelling
based on specific software can provide efficient solutions
for clothing virtual design. But for the field of intelligent
clothing customization, 3D scanning technology can pro-
vide more accurate human body data for human model-
ling than methods based on parameterization and image,
providing a reliable foundation for better clothing customi-
zation services.

(2) 3D clothing modelling: Among the three clothing model-
ling methods, the material, transparency, gloss, elasticity,
drape, and other characteristics of fabrics need to be
reproduced by perfect digital technology. For the dynamic
simulation of clothing, it is still necessary to strengthen
the exploration of reasonable collision detection models,
study the relative positional relationship between the
human body surface and the clothing surface in the real
world in response to external forces and time, and
improve the phenomenon of wearing patterns during dis-
play is the key for reconstructing 3D clothing models.

(3) Virtual interactive display: Whether equipped with any vir-
tual interaction platform such as VR, AR, Unity 3D, etc.,
optimizing the realism and accuracy of display models
has always been the focus of the virtual display. Design
corresponding virtual display system functional modules
based on the needs of the user and the manufacturing
end. The current development goal of digital personalized
customization of clothing is to build an application platform
that combines cultural inheritance and industrial needs.
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