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HUMAN BODY MODELING TECHNOLOGIES  FOR E-COMMERCE SYSTEMS 

Relevance of the research work is the analysis of the main features of 3D modeling for further implementation in e-commerce. Namely, the features of 
creating a human body 3D model with the ability to edit personal settings of individual parts of the body, as well as a basic set of clothes to provide a 

more realistic representation of the model. The features of the 3D model in general were considered in this article. The mathematical analysis of the 3D 

graphics rendering on the 2D monitor and the possibilities of control and editing of such models have been presented. The developed software product 
allows the user to create an anatomical three-dimensional model of the human body and then adjust it to his needs. The user can apply on created 

model variety of settings, namely more than 15 different views, with a full package of changes. It is possible to change the size, color of hair, 

eyebrows, eyes, face, body, legs. Also, the user is able to select the levels of skeletal frame views and additionally can select different backgrounds to 
provide a more realistic representation of the model in space. Additional functionality was implemented for more flexible configuration of the model’s 

face. The user can pre-determine points to select directions or sizes of different parts of the face using settings, displayed on the mouse or touchpad 

control. After adjustments, the user is able to manage the clothes that he had saved in the shopping cart from the online store, from which he later 
proceeded to the online fitting. After the fitting the user can test the creation of animations in 360 degrees of free movement. Finally, the user can go to 

the store to pay for the items he left in the shopping cart. Developed software allows improving main metrics of the on-line stores, which has a positive 

impact on increasing the growth of earnings. 
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Б. Р. ЛІТВІНОВ, М. О. БІЛОВА 

ДОСЛІДЖЕННЯ ТЕХНОЛОГІЙ МОДЕЛЮВАННЯ ТІЛА ЛЮДИНИ ТА РОЗРОБКА 

ПРОГРАМНОГО КОМПОНЕНТУ ДЛЯ СИСТЕМ ЕЛЕКТРОННОЇ КОМЕРЦІЇ 

Актуальність наукової роботи полягає в аналізі основних особливостей 3D-моделювання для подальшого впровадження в електронну 
комерцію, а саме особливостей побудови 3D моделі тіла людини з можливістю редагування персональних налаштувань окремих частин тіла, 

а також базового набору одягу для більш реалістичного представлення моделі. У роботі було розглянуто особливості 3D моделювання. 

Представлено математичний розбір рендеру 3D графіки на 2D моніторі, можливості управління та редагування таких моделей. 
Продемонстровано розроблений програмний продукт, що дозволяє користувачеві створити анатомічну 3D модель тіла людини та 

налаштувати її під свої потреби. Користувачу доступні понад 15 різних видів налаштувань з можливістю їх зміни. Користувач може 
встановлювати розмір, колір для волосся, брів, очей, обличчя, тіла, ніг. Також користувачеві надається можливість вибирати рівні 

відображення видів каркасів, різні фони для надання більш реалістичного відображення моделі в просторі. Додатковою функціональністю 

було реалізовано можливість гнучкішого налаштування обличчя моделі. Користувач може за заздалегідь заданими точками вибирати 
напрями чи розміри частин обличчя, використовуючи мишку чи тачпад. Після завершення роботи з налаштуваннями користувач отримує 

можливість керувати одягом, який він зберіг у кошику інтернет-магазину, з якого він перейшов до онлайн примірки. Після примірки 

користувач може переглянути створені анімації, обертаючи модель на 360 градусів. Насамкінець користувач може повернутися до магазину 
для оплати товарів, які він залишив у кошику. Розроблене програмне забезпечення дозволяє покращити основні показники роботи інтернет-

магазинів, що позитивно впливає на збільшення прибутку. 

Ключові слова: 3D модель; тривимірна графіка; анатомічна модель; онлайн торгівля; ReactJS; ThreeJS 

Б. Р. ЛИТВИНОВ, М. А. БЕЛОВА 

ИССЛЕДОВАНИЕ ТЕХНОЛОГИЙ МОДЕЛИРОВАНИЯ ТЕЛА ЧЕЛОВЕКА И РАЗРАБОТКА 

ПРОГРАММНОГО КОМПОНЕНТА ДЛЯ СИСТЕМ ЭЛЕКТРОННОЙ КОММЕРЦИИ  

Актуальность научной работы заключается в анализе основных особенностей 3D-моделирования для последующего внедрения в 

электронную коммерцию, а именно особенностей построения 3D модели тела человека с возможностью редактирования персональных 
настроек отдельных частей тела, а также базового набора одежды для более реалистичного представления модели. В работе рассмотрены 

особенности 3D моделирования. Представлен математический разбор рендера 3D графики на 2D мониторе, возможности управления и 

редактирования таких моделей. Продемонстрирован разработанный программный продукт, позволяющий пользователю создать 
анатомическую 3D модель тела человека, впоследствии настроить ее под свои потребности. Пользователю доступно более 15 различных 

видов с возможностью их изменения. Пользователь может менять размер, цвет волос, бровей, глаз, лица, тела, ног. Так же пользователю 

предоставляется возможность выбирать уровни отображения видов каркасов, различные фоны для предоставления более реалистичного 
отображения модели в пространстве. Дополнительной функциональностью была реализована возможность более гибкой настройки лица 

модели: пользователь может по заранее заданным точкам выбирать направления или размеры тех или иных участков лица, используя 

мышку или тачпад. После завершения настроек пользователь получает возможность управлять одеждой, которую он сохранил в корзине 
интернет-магазина, из которого он перешел к онлайн примерке. После примерки пользователь может протестировать созданные анимации, 

поворачивая модель на 360 градусов. В конце пользователь может вернуться в магазин для оплаты товаров, которые он оставил в корзине. 
Разработанное программное обеспечение позволяет улучшить основные показатели работы интернет-магазинов, что положительно 

сказывается на увеличении роста доходов. 

Ключевые слова: 3D модель; трехмерная графика; анатомическая модель; онлайн торговля; ReactJS; ThreeJS 

 

Introduction. Every year the share of online 

commerce in the sales market is growing, which is 

accompanied by the opening of various online stores, 

digital marketplaces and small trading pages in social 

networks. In a highly competitive environment, the issue 

of isolation from competitors through the introduction of 

the latest technology becomes relevant, which makes it 

necessary to develop and implement software that will 

allow the owners of web applications, including online 

stores, to attract more new customers, increase sales and 

thereby increase profits. The relevance of scientific work 

is that the previously created software solutions can not be 
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integrated in any form of e-commerce due to existing 

technical limitations at the time of development, such 

software solutions have no practical value. In consequence 

of this the question about improvement of 3D modeling 

process and further introduction of such models into e-

commerce for attraction of new buyers for business 

becomes actual. The object of the study is the process of 

building a 3D model of the human body with the 

possibility of subsequent realistic imposition and product 

control on the model. The subject is the analysis of the 

construction basic features of a proportional human body 

three-dimensional model. 

The ultimate goal of the work is to increase the 

effectiveness of online commerce, as well as attracting 

new customers through the development of algorithmic 

and software support for the construction of three-

dimensional human model using three-dimensional 

computer graphics reproduction technology with 

subsequent business integration. 

Problem review. Unlike usual two-dimensional 

graphics, the purpose of three-dimensional graphics is 

connected with the presentation of more accurate 

information about the producers’ products. In addition, 

this type of graphics helps a customer to form a deeper 

understanding of a particular product, increases the user’s 

confidence in the manufacturer and the chance that the 

customer will come back, which affects growth of sales. 

In modern IT industry, such an approach can be 

implemented on the basis of WebGL and ThreeJS 

technologies, which will allow the final models to 

integrate into web applications.  

3D modeling as a direction of IT-industry is gaining 

momentum every year, which attracts new funding to this 

segment of the market. More and more companies, 

enterprises and businesses are beginning to implement 3D 

modeling as a technical tool to facilitate work and increase 

sales.   

One such tool may be methods of computer design 

of clothing and textiles based on geometric models, taking 

into account the characteristics of the fabric [1]. It is also 

possible to integrate three-dimensional modeling with 

technologies such as Unity or other game engines based 

on genetic engineering ideas to create realistic models [2].  

A very important place is taken by three-dimensional 

modeling in scientific research, one such study is the 

study of the cut of various fabrics, as well as studying the 

percentage of error between 2D and 3D methods of 

measuring models. Such research helps to reduce the 

percentage of defects in the final product and the 

probability of rejection by the final buyer, which brings an 

increase in the level of earnings for the business [3].  

Three-dimensional graphics found its practical 

application in the study of wear and comfort of clothing in 

daily use, such research will help further to develop and 

create a new type of synthetic fabric, which will be ideally 

suited to man based on his physiological characteristics. 

This gives businesses the opportunity to enter and pro-

mote new markets that have not been exploited before [4]. 

 A very promising bundle of technologies is Big 

Data and three-dimensional modeling,  which allows to 

predict, what kind of clothes will be popular in a given 

time period on a base of large amount of data. This com-

bination of technologies has great power, especially for 

existing businesses, where based on the data you can be 

the first in your industry and raise your earnings levels [5]. 

Thus, three-dimensional modeling can have a big 

impact on e-commerce, which makes relevant the 

developing of the algorithmic and software support for its 

implementation. 

General theory of three-dimensional modeling.  
Three-dimensional modeling is the process of creating a 

three-dimensional model. Its main task is to show the 

visual volume of the created object [6]. There are several 

different options for creating such graphics: wireframe 

model, surface modeling and solid modeling. A wireframe 

model is a model that is fully described in terms of lines 

and points. The second modeling method is surface 

modeling, defined in terms of points, lines, and surfaces. 

A solid model is defined in terms of the three-dimensional 

volume that the body it calculates occupies.  

Each of these options has its positive and negative 

sides, for example wireframe modeling is the easiest to 

perform, but has a large list of functionality limitations. In 

this research we use solid modeling, which is the most 

accurate, but difficult to perform. It gives the user wide 

range of possibilities for customization of his three-

dimensional model, provides realistic graphics in 

comparison with other approaches. 

Algorithmic implementation of the 3D model 

mapping algorithm. The developed software product is 

based on ThreeJS technology, which in turn is based on 

WebGL. WebGL is a software library for JavaScript, 

which allows creating 3D graphics for Internet browsers. 

This library is based on the architecture of the OpenGL 

library. 

There are two types of shaders (computer program 

originally used for shading in 3D scenes): a vertex shader 

is a program code, which is called for each vertex. It is 

used to transform the geometry from one place to another. 

Since the mesh consists of several triangles, and the 

surface of each of the triangles is called a fragment, there 

is a second shader. A fragment shader is a code that runs 

on all the pixels of each fragment. It is written to calculate 

and fill color of individual pixels.  

A special programming language called GLSL [7] 

handles such shaders. Modeling graphics using Three.js is 

comparable to a movie set, since we have the ability to 

operate with concepts such as scene, light, camera, 

objects, and their materials.  

Scene is the platform where all the objects we 

created are placed. Camera is the analog of the human eye 

pointed at the scene. The Camera captures and displays 

the objects in the scene. There are several types of camera 

in Three.js. The most common are the perspective camera 

and the orthographic camera. The camera perceives all 

objects in perspective projection  [8].  

Since we are wielding the concept of scene and 

camera in ThreeJS, we first need to break down the scene 

into separate fragments 𝐹 for displaying on the user's 

screen. A fragment definition function, where (a, b, c) 
denotes level, row and column: 
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 F = {
10 ∙  2a  ∙  b +  c 

50 ∙  4a−1  + 10 ∙  2a  ∙  𝑏 +  𝑐
. (1) 

Next, it is important to mark the centers of the 

cameras and calculate the position of cameras for each of 

the fragments [9]. The level 𝐿 of the required sector is 

calculated as the distance 𝐿𝑅 between the camera ℎ  and 

the position of the center 𝑧 of the sector and radius 𝑅 

LR = √(hx − zx)
2  +  (h𝑦 − zy)

2
 +  (h𝑦 − zy)

2
, (2) 

L = [
log (

R
LR
)

log 2
] . (3) 

To rotate model in 3D space we need to use 

matrices. 

Rotation in 3D is specified by vector 𝑀, rotation 

angle and rotation axis 𝑎𝑙𝑝ℎ𝑎. Quaternions 𝐺 provide a 

convenient mathematical notation of orientation of space 

and rotation of objects in that space [10]. Compared to 

Euler angles, quaternions allow combining rotations more 

easily, and avoiding the problem of not being able to 

rotate on an axis, regardless of the rotation made on other 

axes: 

G = [𝑀 ∙  sin (
alpha

2
) , cos (

alpha

2
)] . (4) 

To get a mixture of matrix rotations, we need to get a 

rotation that is between quaternion 𝐺 and quaternion 

multiplied by a scalar 𝐺` through operations on them, 

where (x, y, z, w) are coordinate axes of rotations, and 
(x`, y`, z`, w`) are the rotation angles of the axes: 

G + G` = [𝑥 + 𝑥`, 𝑦 + 𝑦`, 𝑧 + 𝑧`,𝑤 + 𝑤`]. (5) 

G −  G` = [𝑥 − 𝑥`, 𝑦 − 𝑦`, 𝑧 − 𝑧`, 𝑤 − 𝑤`]. (6) 

To get a vector multiplied by a scalar G𝑠 we 

need: 
 

Gs = [𝑥𝑠, 𝑦𝑠, 𝑧𝑠, 𝑤𝑠]. (7) 

Where (x𝑠, ys, zs,ws) are those rotational coordinate 

axes multiplied by a scalar. 

Multiplication by a scalar 𝑠 has no effect on rotation. 

The rotation of the three-dimensional quaternion 

vector M` is calculated as [11]:  

𝑀` = 𝐺 ∙  𝑚 ∙  𝐺−1. (8) 

Vector is converted to a quaternion as: 

𝐺 = [𝑥, 𝑦, 𝑧, 0]. (9) 

The quaternion back to the vector as: 

𝑚 = [𝑥, 𝑦, 𝑧]. (10) 

One of the most useful operations is similar to the 

multiplication of two rotation matrices [12]. The final 

quaternion is a combination of rotations - first the object is 

rotated by 𝐺, and then by 𝐺`. Where 𝑚𝑚` is the vector 

product, 𝑚 ∙ 𝑚` is the scalar product of vectors. 

𝐺𝐺` = [𝑚𝑚` +  𝑤𝑚` +  𝑤`𝑚,   𝑤𝑤` −  𝑚 ∙ 𝑚`]. (11) 

The rotation matrix is expressed in terms of 

quaternion components as follows: 

[

1 − 2(y2 + z2)    2(𝑥𝑦 −  𝑤𝑧)          2(𝑥𝑧 +  𝑤𝑦)

2(𝑥𝑦 +  𝑤𝑧)       1 − 2(x2 + z2)     2(𝑦𝑧 −  𝑤𝑥)

2(𝑥𝑧 −  𝑤𝑦)        2(𝑦𝑧 −  𝑤𝑥)              1 − 2(x2 + y )

]. (12) 

Let's substitute the sine of half of the rotation angle 

from the previous formulas, where  𝑥 = sin (
alpha

2
), 𝑦 =

sin (
alpha

2
), 𝑧 = sin (

alpha

2
), 𝑤 = cos (

alpha

2
). Thus, a 

three-dimensional rotation with quaternions was 

implemented. 

Next, we need to calculate the formula that will 

allow to add light to our scene that can be properly 

diffused over the dome [13]. 

𝐼 =  𝑘a𝐶𝐼a + 𝑘j𝐼𝑗Cmax(0, 𝑙, 𝑛))  + 𝑘s𝐼jmax(0, (𝑛, ℎ))
𝑝  , (13) 

where (𝑘a, 𝑘j, 𝑘s) are scalar coefficients. 𝐶 is the 

color of the surface at a point. 𝐼j is the color of the light 

source. Now the basic mathematical software is set up to 

get started creating three-dimensional models. 

The activity diagram of the developed software for 

the 3D model creation is given on the fig. 1. 

Overview of system functionality. The following 

will demonstrate the developed software that allows the 

end user to create a highly detailed three-dimensional 

model of a person, which will be used later to try on 

clothes from the online store where the user uses this 

application. To begin, the user must select one of the two 

genders. After that, the main window of interaction with 

the model opens in front of the user.  

There are two main windows in the program: the 

setup window on the left and the model itself on the right. 

In the left window, the person can customize the model by 

himself or create various interesting variations of digital 

people for fun. Many combinations for customization, the 

results of all selected elements and colors the user will see 

immediately in the right window (fig. 2). 

A wide range of customization is given to the user 

(fig. 3). 

It is possible to configure each of the above items 

using responsible buttons and windows (fig. 4). 

The user can move or rotate the 3D model using 360 

degrees of free rotation around axis of coordinates. A 

method of zooming in and out of the camera for a better 

view of the model is also implemented. The user can save 

his model and give it a unique name. The number of the 

saved models in unlimited.  

The software product was created as a means to 

increase sales and profits for the business, so it becomes 

necessary to evaluate the effectiveness of the web 

application before and after the implementation of the 

developed program. Statistics was measured by free 

analytical tool Google Analytics. 
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Fig. 1.  Activity diagram of the developed software from the user's point of view 
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Fig. 2. Main interaction window 

 

Fig. 3. Menu of customization 

 

Fig. 4. Eye customization menu 

This service has a large number of tools, but in this 

research, we took into account only the main ones. These 

are the number of unique users who visited the page 

during the week, the number of sessions during the same 

period, the percentage of users leaving the site, as well as 

the average duration of time spent on the site by each user 

(fig. 5). 

 

Fig. 5. Metrics before software implementation 

After the software implementation on the selected 

site, two weeks later an active positive metrics growth 

began. The software product allowed in a short period to 

double the number of the site visitors, prolong the time 

spent on the site in seven times, which in combination has 

a positive impact on increasing the growth of earnings 

from the site (fig. 6). 

 

Fig. 6. Metrics before software implementation 

 Conclusions. On the base of technology for creating 

and editing 3D models, it was possible to develop 

software that will allow its implementation in e-

commerce, thereby raising the levels of business earnings. 

In addition, such software product will allow separating 

the business from competitors at the expense of the 

modern technologies use.  Such technological symbiosis 

will allow the market of e-commerce, namely, online 

stores to attract more customers that are new. Embedding 

this software on their pages via an API allows the end user 

to try clothes before ordering, which greatly increase the 

sales conversion rate and online traffic to the store page. 
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