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Abstract. By 2026, the global apparel business is anticipated to be worth almost USD 2
trillion. Customers may use virtual try-on technology to see how a piece of clothing
might appear on them. Many studies have been conducted on the many aspects of Virtual
Try-on, including 2D and 3D representations of the human body, as well as Human Body
Dimension Estimation. This study attempts to identify methods and approaches that
might be useful in developing a far more complete virtual try-on system. Virtual try-on
was utilized by 44% of respondents while purchasing on a retail site. As a result, 69
percent of those polled claim they bought the goods online or at a shop. We first
introduce what virtual try-on and human body dimension entails. Then we discuss the
different techniques that have been employed till date for the same while discussing
some prevalent issues and future opportunities on the topic.
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1 Introduction

In the past few years with the rise of e-commerce websites, online shopping for fashion
apparels has seen a significant increase. The apparel market worldwide was at USD 1.3 trillion
in 2020 which rose to USD 1.5 trillion in 2021 and is expected to reach USD 1.7 trillion in
2022. If the current trajectory continues and no unanticipated events such as COVID occur,
the global clothing industry is expected to reach roughly USD 2 trillion by 2026 [1]. To gain
competitive advantage over their competitors many e-commerce websites have introduced
virtual try-on technology. Virtual try-on technology allows a customer to visualize how a
certain apparel would look on them before actually purchasing it. Virtual try-on technology is
not only limited to fashion apparels but also extends to shoes, eye-glasses, jewelry, make up
and any other accessories. Fashion firms and enterprises may use virtual try-on technology to
combine the physical and virtual to create a customer experience that is secure, convenient,
and efficient for customers, whether they are shopping in-store or online. It saves time for
users lost while donning different apparels and also helps to curb the hesitation faced while
purchasing apparels online.
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The challenge of describing a human body form is difficult and application-dependent.
Somatotyping (general anthropometric categorization) is based on a series of measures taken
using specialist tools (the ordinary tape being just one of them). Anthropometric data can help
the virtual try-on technology in being a bigger success. Fashion apparels don’t only need to
look good, but they must be of a suitable size for the person to actually look better.
Anthropometric data of the person can help the virtual-try on technology in telling how the
fashion apparel will actually look on the person i.e. if the apparel fits the person or not. There
have been previous researches with regards to anthropology using various technologies but
most of them were directed in either multiple directions or not on the fashion apparel industry.
[2,3,4,5]

Many works have been done on the individual areas of Virtual Try-on both in the 2D and 3D
depictions of the human body and also in the area of Human Body Dimension Estimation that
range from simple Computer Vision techniques to more complex ones involving 3d scanning,
and 3D structural depictions of human body. But research to combine both these areas for
effective application of a virtual try-on that can also help a consumer visualize what the fit of a
specific garment of a particular size would look like, is scarce. In this direction, the survey
aims to perform a thorough literature review of both these areas and to look for ways and
techniques that may be helpful to achieve the goal of both these functional areas to cater to the
task of a much more comprehensive virtual try-on system.

The different sections in this paper are structured as follows: in Section 2 and Section 3 human
body dimension estimation and Virtual Try-on have been discussed respectively. In Section 4
we present the literature survey pertaining to both the topics introduced in Section 2 and
Section 3. Section 5 outlines future working directions and open issues and conclude this
paper in Section 6.

2 Human Body Dimension Estimation

Designers, architects, engineers, and others who create goods or processes have become
increasingly aware of the need for anthropometric data on the people who use their products
over time. Of course, the requirement for anthropometric data and the types of data required
differ significantly between applications. The fit is "hard" in certain areas, such as a respirator
for protection against breathing dangerous gases, and "soft" in others, such as a loose clothing
like a bathrobe. The bathrobe's fit can be approximate and yet serve its function, while the
respirator mask must match closely to the geometry of the face to ensure proper contact and
avoid leakage. In the case of the bathrobe, information on height and a few body girth
measurements for the target user group may be all that is required to give adequate body
coverage for a satisfying interface. For the respirator mask, however, complete three-
dimensional measurements of individual facial geometry may be necessary to obtain a correct
fit.

Traditional anthropometric measures are conducted by skilled anthropometrists utilizing some
devices, usually a measuring tape which is meant for measuring circumferences and



curvatures. Most measurements collected on the participants are done in posture of standing.
However, a few steps need to be done in different positions.

Some body measurements defined in [6] is depicted in Figure 1.

Head Girth:
Mid-Neck Girth
Neck Base Girth
Armscye Girth
RGeS _ Chest/Bust Girth
Elbow Girth. — Under Bust Girth
Waist Girth
N High-Hip Girth
Hip/Seat Girth

Thigh Girth
Mid-Thigh Girth
Knee Girth

Calf Girth

Ankle Girth

Fig. 1. Body Measurements defined in [6]

3 Virtual Try-on of Apparels

The image generating task of changing the clothing item on a person into a new item, supplied
in a separate product image, is referred to as image based virtual try-on. Virtually wearing the
garments may enhance a customer's experience, as it provides them a sense of how these
goods might appear on them, especially with the rising trend toward online purchasing.



While virtual try-on is comparable to image synthesis, it has its own set of challenges. The
synthetic picture should match the following requirements when given photographs of a
person and a clothing item: (1) The body shape, identity and pose of the individual should be
retained. (2) By reflecting the person's pose and body shape, the garment should automatically
deform to the required clothing region. (3) The apparel product's details should be preserved.
(4) In the original image, the body parts initially obscured by the person's attire should be
accurately depicted.

Because the offered apparel picture is not originally fitted to the human image, meeting these
requirements is difficult, leaving the development of virtual try-on well behind online
consumers' expectations. Virtual try-on photographs, in example, have a lower resolution than
regular pictures on online purchasing platforms.

More than four out of ten internet shoppers have utilized a virtual try-on option.

According to a survey of US consumers conducted by Vertebrae [17], a provider of 3D and
augmented reality (AR) commerce solutions, 44 percent of a retail site respondents have used
virtual try-on during shopping on the site, and 69 percent of those respondents have said they
ended up buying the product in the store or online as a result.

Virtual try-on uses augmented reality (AR) with a front-facing camera to allow customers to
view how clothing items might look on their own face or body. Three out of four respondents
had utilized virtual try-on when purchasing on a retail site in the recent year.

Furthermore, nearly eight out of ten (77%) respondents who have never tried virtual try-on
would do so if it were freely accessible on a retail site. If a brand offers virtual try-on, over
half (49%) of respondents are likely or very likely to buy from them.

4 Literature Survey

Many attempts to obtain measurements using non-contact methods have been undertaken in
the past, and some of these are given here.

Hung, Witana, and Goonetilleke [7] suggested a method for extracting male anthropometric
measures from 2D photographs. They employed front, side, and back photos and used a Visual
Basic application to develop the method for extracting the measures.

Lin and Wang [8], as well as Jiang, Yao, Li, Fang, Zhang, and Meng [9], developed
algorithms for recognizing body characteristics from 2D photographs of people. They also
created 3D models using 2D photos of a person's front and sides. [10]

Using the local frequency maps of the pictures, Khan, Bhuiyan, and Adhami [11] devised
methods for extracting body characteristics from 2D photos.

Saito, Kouchi, Mochimaru, and Aoki [12] created a 3D model of the torso area by extracting
the silhouette from 2D photos and optimizing it using a target model.

Pradhan, Gao, Zhang, Gower, Heymsfield, Allison, and Affuso [13] proposed an automated
approach for producing a 3D model of a body by creating and collecting ellipse-like slices
from 2D back and side photos of the body using length and breadth data.



Gu, Liu, and Xu [14] used orthogonal silhouettes to create girth prediction models for
adolescent female bodies.

'Measure' [15] by Google Tango is a computer program that measures items based on their
photographs. It does not, however, provide girths and is not particularly accurate when
measuring a human body. Various Kinect-based technologies are already in use, which scan
the entire 3D human body and offer information at a far cheaper cost. However, there is a
disadvantage: the reconstructed models are of poor quality because to low quality depth data
from Kinects. [16]

In [7] the mathematical model proposed for body dimension estimation utilises two images, a
front-view image and a side-view image. For calculating the body dimension different body
parts are approximated as circle or ellipse, like neck shape approximated as ellipse. Now
utilising the two images major and minor axis length for neck are calculated and neck girth is
calculated based on this data.

Virtual try-on techniques are mainly classified into two groups: 3D model-based approaches
[18, 19, 20, 21] and 2D image-based approaches [22, 23, 24, 25, 26, 27]. Although 3D model-
based techniques may precisely imitate clothing, their use is limited due to their reliance on
3D measurement data.

2D image-based techniques are computationally efficient and acceptable for practical
application since they do not rely on any 3D information. CAGAN [28], suggested by Jetchev
and Bergmann, was the first to present the job of swapping fashion items on human
photographs. VITON [22] proposed a coarse-to-fine synthesis approach including TPS
modification of garments to solve the similar issue. Most extant virtual try-on solutions
attempt to generate perceptually compelling photo-realistic pictures by addressing distinct
components of VITON. CP-VTON [23] used a geometric matching module to learn the TPS
transformation parameters, which improved deformation accuracy. The human-parsing maps
of a person wearing the target garments were predicted in advance using VTNFP [25] and
ACGPN [26] to guide the try-on picture synthesis. Despite the fact that picture quality at high
resolution is an important aspect in determining the usefulness of generated images, none of
the methods outlined above could produce photo-realistic images at high resolution.

5 Future Directions and Open Issues

The advancement and practicality are two facets that have to run in tandem to create a viable
real world application, many 3D model based virtual try-on and body measurement options
exist to properly replicate clothing characteristics and accurate body measurements but they
are less practical due the high cost and cumbersome scanning procedures involved. This limits
its use against the regular consumer. Conversely, 2D processes are greatly practical as images
can be captured easily with a smartphone but the techniques available to us presently are not
much sophisticated to make a robust use of the idea. Though many big brands offer such
capabilities, they are somewhat limited and can be improved upon. There also remains a vast
uncharted territory to be explored with the possibility of combining both of these techniques to
further enhance the virtual try-on technology while giving the option to consumers to get tailor
fitted estimated regarding their clothes. Also an intelligent system can be constructed which



smartly recommends the size, style, color that would fit and look good on the consumer based
on their body shape and structure.

6 Conclusion

In the past few years machine learning and artificial intelligence has been used in varous fields
to solve problems reducing human effort and saving time and at the same time in making
things convenient for the user. One such space is the use of machine learning techniques to
virtually get body measurements and try different fashion apparels. Although the work done in
this direction has increased significantly in recent years but despite all these works an
accurate, reliable, simple and effective solution has not been found because of various
limitations arising due to technology (software and hardware both). To overcome these
limitations various solutions have been provided which are reviewed in this survey, some of
them have proven to be quite effective and have been able to find place in commercial spaces,
though they still require quite an amount of work before truly becoming ideal solutions,
whereas some of the ideas are still in developmental phase. Though it might seem that quite an
amount of work is already done in this domain but since fashion apparels are one of the
booming and profiting industries and because of its future prospects it will automatically get
greater attention and thus more research will be done in future to enhance the already
researched technologies.
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