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Introduction. There is an enormous variety of goods and services offered in the
modern online marketplace. Very often, a single product category is produced by
hundreds of different companies, leaving consumers overwhelmed by this variety.
Consequently, one of the most effective approaches in online advertising is the
development of creative solutions capable of distinguishing a specific product on the
market and producing memorable advertising content. The use of 3D (three-
dimensional) models to create engaging characters as well as product and object
visualizations can significantly enhance advertising effectiveness. This has determined
the relevance of studying the specific features of using 3D graphics in online
advertising.

The advertising industry rapidly adopts new tools that help attract and influence
the audience’s attention. 3D animation is perceived particularly well by the human eye,
and its effectiveness is reported to be five times higher than that of traditional 2D
advertising animation. In some cases, 3D animation is the only viable method of
visualization. 3D animation provides marketers with greater opportunities to showcase
a product’s advantages.

To create effective online advertising, it is necessary to identify the specific
design and technical requirements for 3D models that meet not only the technical



requirements of online placement but also the expectations of consumers. Therefore,
the purpose of this study is to examine the characteristics of various types of 3D models
used in online advertising and to determine the key features of online advertising that
attract Internet users.

To confirm the effectiveness of using 3D models in online advertising, it is
essential to analyze the characteristics of internet users, the properties of different types
of online advertising, and the features of models used for character creation as well as
object and product visualization, taking into account the requirements of online
advertising and consumer preferences.

For this purpose, three hypotheses are proposed and examined:

— the use of 3D graphics in online advertising is more effective than photograph
or 2D graphics.

— the speed and cost of creating a 3D model depend on the modeling method;

— the use of 3D graphics increases interest in advertising and attracts consumers.

Relevance and Problem Statement

With the development of information technologies, 3D marketing continues to
evolve and expand. It offers several significant advantages. Advertising campaigns
based on 3D modeling are often more cost-effective than traditional photo- or video-
based solutions. In other words, it 1s cheaper than organizing a photoshoot. Creating
photographic materials for advertising requires taking into account numerous factors:
studio rental, photographer, models, stylist, makeup artist, and more — and this is only
the basic setup. Moreover, once the photoshoot is completed, the result can no longer
be modified; if substantial changes are needed, the entire shoot must be repeated, which
results in considerable time and financial costs.

If 3D modeling is used, the only investment required is the production of 3D
content, either through specialized agencies or by hiring appropriate professionals. In
addition, rapid adjustments can be made, which significantly simplifies the entire
production process. In 3D visualization, substantial changes can be introduced within
minutes: adjusting the camera angle, lighting, or modifying the objects with ease. 3D
modeling also makes it possible to create a photorealistic visualization of an object that
does not yet exist, such as a prototype of a new product design.

A single 3D model can demonstrate nearly any idea and all its features from
every angle. The object can be rotated 360°, accurately representing dimensions and
realistic parameters within various contexts. Another important advantage is
differentiation from competitors. The use of modern technologies in advertising signals
to customers that a business is continuously evolving and keeping pace with
contemporary trends. 3D technologies are an effective way to communicate this
through demonstrations, promotional materials, and non-standard advertising
approaches.

Photographs used in advertising are not always accurate — and consumers
understand this. Photographs may be retouched or taken from a more flattering angle.
3D visualization allows for highly accurate and honest representation of an object.
Consumers appreciate this transparency.



Modern modeling techniques make it possible to create large 3D scenes such as
interiors, buildings, and streets; apply diverse textures; and select optimal lighting. The
environment plays a crucial role in product presentation. 3D modelling can be used not
only to depict the product design but also to establish the appropriate mood and
atmosphere.

Another advantage is the ease of scaling content to meet advertising needs.
Traditional marketing and advertising tools often face significant limitations in
scalability. For example, photos taken for brochures may not be suitable for billboards,
and a vertical image may not work for a horizontal banner. With 3D models and
visualization scenes, dimensions can be adjusted freely. Need a banner for targeted
advertising today? Easy. Need a large outdoor banner tomorrow? Also not a problem.
The scene can be edited just as easily to match the required advertising theme.

3D visualization also introduces interactivity: customer can not only view the
object but also interact with it, such as opening drawers in a virtual furniture model.
Interaction can be extended further by allowing consumers to customize the product —
changing shelf positions, colors, or handle designs. People are much more willing to
purchase something they have contributed to shaping.

Unlike traditional custom furniture production, this does not require visiting a
studio or consulting with designers. Users can create and purchase their personalized
design in minutes through an application. As consumers increasingly value innovation,
products promoted using 3D technologies are more likely to be chosen, especially in
competitive markets where differentiation is essential.

These factors underscore the relevance of 3D modeling for digital marketing.
The aim of this study is to examine the characteristics of 3D models of various objects
for their use in online advertising and to identify the key features of digital advertising
that attract Internet users. The object of the research is the specific features of applying
3D graphics in online advertising.

To confirm the effectiveness of using 3D models in digital advertising, it is also
necessary to analyze the properties of the target audience — namely, Internet users —as
well as the features of different types of online advertising. Additionally, the study
examines the properties of models used for character creation, object modeling, and
product visualization, taking into account the requirements of online advertising and
consumer preferences.

In accordance with the stated aim, the following tasks were addressed:

— analysis of the literature relevant to the research topic;

— study of the main tools and characteristics of online advertising;

— analysis of Internet users in Ukraine and identification of their preferences;

— 1investigation of the specific aspects of creating various models for use in
online advertising;

— comparison of online advertisements developed using different techniques
(2D graphics, photography, 3D graphics);

— development of recommendations for designing and applying 3D graphics
across different formats of digital advertising.



1. Overview of the subject area and literature review
1.1 Applications of 3D animation and visualization

A review of the literature [1-9] indicates that 3D imagery and animation are used
across an exceptionally wide range of industries.

3D software and hardware are applied in various sectors, each employing 3D
animation for distinct purposes. Goals and implementation approaches differ
significantly.

Science and entertainment are the primary consumers of 3D animation and
visualization. Scientific applications include specialized projects aimed at visualizing
physical, medical, or forensic processes. In film production and gaming, 3D animation
1s used to create characters, environments, futuristic or historical worlds, and visual
effects. These industries employ thousands of 3D professionals.

3D Animation in Film Production. The film industry is the largest user of 3D
animation. Films may be entirely produced in 3D (e.g., Shrek, Toy Story) or may
incorporate 3D visual effects (Jurassic Park, Tron: Legacy). Film production typically
takes from 6 months to 4 years and may involve from 3 to 300 specialists.

Production of fully animated feature films requires 2—4 years and is usually
carried out by studios employing hundreds of professionals. Short films up to 40
minutes are commonly produced by small studios or even a single individual and serve
as testing grounds for new technologies.

Short films with a duration of up to 40 minutes are typically created by a single
individual or a small studio. In large studios, short films are often used to test new
technologies. Films that incorporate visual effects differ from fully animated films in
that they are shot on a sound stage, after which the recorded footage is handed over to
visual effects artists, who add the necessary effects and elements.

Studios that work on visual effects may be either small or large, depending on
the type and volume of work they perform.

3D Animation on television. Television also uses full 3D animation, though the
process is costly and time-consuming. For instance, the children’s show Mickey Mouse
Clubhouse is fully 3D-animated.

More commonly, 3D is used for effects or show intros. Educational channels
such as Discovery and History incorporate 3D animation for visual explanation of
complex concepts.

Television does not have the large budgets or extended production timelines
characteristic of the film industry. Television programs are filmed and edited within
days or weeks rather than years, yet the 3D animation used in them is still expected to
look equally high-quality.

3D in video Games. The profit generated by video game production is
substantial, reaching hundreds of thousands and sometimes even millions of dollars. In
terms of profitability, video games can compete only with the film industry. 3D
animation is used to create the game worlds into which the player enters. The video
game industry is similar to filmmaking, except that 3D designers work much faster.



Mobile games are developed quickly, whereas the production of a full-scale video
game may take two to three years.

Creating all characters and the game environment is a labor-intensive yet highly
engaging process. Typically, the people who work on developing 3D characters and
game environments are deeply and irrevocably passionate about their craft, able to
immerse themselves in it continuously. This profession is exceptionally well
compensated, but the competition within the field is also among the highest.

3D Animation in Advertising. In the advertising industry, short-form animation
is commonly used—ranging from 10 seconds to 5 minutes. This duration is sufficient
to showcase all key advantages and provide a detailed presentation of a product or
service. Advertising spots often contain a significant amount of information, as airtime
is extremely costly. Similar to films or television programs, a commercial can be fully
animated, or visual effects may be added to live-action footage. Advertising requires
very high-quality animation, yet clients typically provide limited time for production,
which makes the task even more challenging and engaging.

For online advertising, an additional requirement applies: 3D models must be
lightweight, meaning they should contain a minimal number of elements to ensure fast
visualization regardless of the user’s Internet capabilities.

3D animation in VR. Virtual Reality (VR) is a relatively new area in the world
of digital content, and each day it attracts an increasing number of users. Currently, it
represents one of the most rapidly expanding segments of the IT industry. Of course,
modern devices and VR technologies are still far from perfect: processors and graphics
cards can still experience latency, and sensors do not always respond accurately to user
movements. For this reason, we still cannot completely abandon controllers (joysticks).
However, the VR field is developing rapidly, and our devices are becoming more
powerful every year. Even today, any modern smartphone can easily support VR
technology via a 3D-box without noticeable delay, and virtual tours as well as 3D
cinemas featuring short films have already become a stable part of everyday digital
experiences.

Medicine and 3D Animation. The results of a 3D designer’s work created for
scientific purposes are rarely visible to a mass audience. Medicine, forensics, and
architecture are among the specialized fields in which a 3D animator may work. In
medicine, 3D animation is widely used — from visualizing medical processes to
representing biological reactions. For example, it is difficult to depict how a disease
blocks blood flow to the heart and causes a heart attack. 3D animation makes it possible
to clearly illustrate what is happening, which is a significant advantage for medical
applications.

3D visualization is used extensively in education and medical marketing. It 1s
also applied in research, helping to make predictions and establish diagnoses. The
market for medical 3D visualization and animation is growing rapidly, offering
substantial opportunities for freelance 3D animators and small studios.

The challenge, however, lies in the fact that many 3D specialists prefer to work
in the gaming or film industries rather than collaborate with pharmaceutical companies
or produce content for academic research.



3D in Forensics. 3D animation and modeling are used in forensics to support the
reconstruction of events. Animations and models are created to help confirm, refute, or
refine the understanding of a crime or an accident. Although 3D models and animations
are not direct evidence, they enable investigators, judges, and prosecutors to reproduce
the event and visually demonstrate the sequence of actions.

At times, forensic experts need to recreate missing objects or fragments relevant
to a case, and new technologies, such as 3D modeling and 3D printing, assist in this
process. This field is highly specialized and requires additional expertise.

Architecture and 3D Animation. 3D modeling enables interior designers and
architects not only to visualize objects and interior spaces, but also to test variations in
color, textures, and the placement of architectural elements or decorative items. This is
a relatively narrow field, yet those who work in it can collaborate with interior
designers, architectural studios or departments, as well as marketing units within
construction companies [3].

1.2 Main advantages of three-dimensional graphics

The main advantages of three-dimensional graphics are as follows.

Uniqueness. By extending beyond the flat plane, the graphic appears unusual
and distinctive. What was once a flat stroke becoming volumetric. Three-dimensional
illusions, the interplay of light and color, and abstract forms all contribute to this effect
(Figure 1.1).

Figure 1.1. Examples of object 3D modeling
Source: Pinterest (2019)

Generativity. 3D objects can be generated in editors simply by pressing a few
buttons: creating a sphere, cloning it, adding randomness, applying a blending effect,
assigning a material, and sending it to render. Rendering is the most time-consuming
part, yet it occurs automatically (Figure 1.2).



Figure 1.2. Model after rendering
Source: Created by authors (2025) [9]

Animation. Three-dimensional graphics are easy to animate, and this advantage
should be utilized—moving objects attract attention more effectively. Animation can
be performed in a semi-automated mode; for example, for a complex transformation,
it is enough just to define a trajectory of movement or deformation. Configuring an
object’s sinusoidal transformation takes only a few minutes.

Sound can also be added to an animated 3D image, engaging an additional
sensory channel of the viewer. This enhances the emotional impact and captures
attention more strongly [6-8, 10].

Another advantage of 3D graphics is their wide range of applications. For
example, they can be used to create models of real objects (Figure 1.3), 3D printing
model (Figure 1.4), and real or fictional characters (Figure 1.5).

Figure 1.3. Model of printing equipment
Source: Created by authors (2025)
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Figure 1.4. Light panel (3D printing)
Source: Created by authors (2025) [5]

Figure 1.5. Models of fantasy and advertising characters
Source: Created by authors (2025)

In some cases, these images appear realistic, while in others intentionally “trash-
like,” yet this is done consciously, with taste and purpose. Their primary task is to
attract consumer attention. Trash aesthetics also function as a tool of visual



identification. Another advantage is that such graphics do not require meticulous
polishing or making everything “perfect.”

Three-dimensional graphics can also be used for social media—for example, to
illustrate posts with 3D metaphors. And to attract even more attention, these visuals
can be animated.

There is also the option of using ready-made models. If something more complex
than simple abstractions is needed, time can be saved by purchasing a pre-made model
from a 3D stock marketplace. Prices vary widely, but simple assets can be found for
$10-50 (Figure 1.6).

0
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Source: Stock 3D models (2025). https://sketchfab.com/features/free-3d-models

An analysis of the literature and resources on this topic [6, 12, 13] makes it
possible to compare advertisements created using 2D and 3D graphics and to conclude
that three-dimensional graphics outperform in several aspects — development time
(particularly for simple abstract models), variability (once a 3D model is created, any
textures, lighting setups, or effects can be applied without modifying the model itself,
and developed effects can be transferred to any other model), ease of animation, and
more. By using lightweight three-dimensional models and animation, it is possible to
create highly memorable brand identity elements.

The first example from global practice is the colorful Telia stones [14]. Only the
coloring and viewing angles change, yet they appear very bright and diverse (Figure
1.7). Another example is the identity created for the KM3 event — an illustration of a
simple yet highly versatile visual identifier [14]. Any medium can be branded with the
multicolored “sausage” form, and modeling and rendering the required shape requires
minimal effort (Figure 1.8).
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Figure 1.7. Telia colorful stones
Source: Telia. https://www.telia.ee/en

Puauc_m.

Figure 1.8. KM3 event identity

Source: Telia. https://www.telia.ee/en

3D graphics are currently a trend, but they should be used thoughtfully and only
when suitable. For example:

— a large number of brand identity applications that require compositional
variability;

— the need to continuously evolve the identity and generate new ideas;

— the necessity to stand out with something more dynamic than static images,
for example when a brand is heavily represented in digital environments or relies on
digital media;

— a high volume of textual materials that must be illustrated quickly,
effectively, and with visual diversity;

— a large number of similar objects requiring modification of individual
attributes (such as color, texture, etc.).



2 Analysis of key Internet user groups

Today, nearly every person can be an active Internet user. Even primary school
students actively use the Internet for online games, and this trend continues to grow.
According to research [15], the most active Internet users belong to the 22—44 age
group. These individuals frequently access the Internet both from home computers and
smartphones. In Ukraine, 66% of people over the age of 16 regularly use the Internet
for personal purposes. The most active users are those aged 2534, who make up 27%
of the total user base. The 35—44 age group accounts for 23%. Although younger users
traditionally spend more time online, Internet usage today is distributed more evenly
across age categories. There is also a steady increase in mobile Internet usage, as
smartphones provide a convenient way to connect outside the home, and modern
technologies ensure fast and reliable Internet access.

The Internet is used not only for work but also for education and entertainment.
Computers and smartphones have become an integral part of everyday life. Since 2020,
the Internet has evolved into a platform where one can perform nearly any activity:
communication, work, learning, travel, shopping, and much more. The research
company Gradus Research conducted a segmentation analysis of Internet users based
on their behavioral patterns [15]. The segmentation was performed using several
parameters that make it possible to study different types of online behavior, including:

— place of Internet use;

— device types;

— various online environments (email, chats, calls, social networks);

— content consumption (job listings, education, health, humor, etc.);

— types of online activity (gaming, shopping, booking, etc.).

The results of the study helped identify the target audience more accurately and
enabled more effective customization of advertising materials. According to the
research [15], the following segments of Ukrainian Internet users were identified
(Figure 3.1).

24%

18%
12%

€ v

Non-engagec Pragmatists Moderatse Entertainers Gossip Seekers Progressive

Figure 3.1. Segments of Internet Users
Source: Gradus reports. https://gradus.app/uk/open-reports/



The “Progressive” segment accounts for 6% of all users and consists primarily
of men (67%). The largest share of this group is represented by young people under the
age of 24 (18%). This segment is characterized by active Internet use in various
locations such as educational institutions, public transport, cars, and workplaces.
However, they use the Internet at home to a lesser extent (81%), which indicates high
mobility and a reliance on modern devices that enable connectivity from virtually
anywhere. According to the study, users in this segment are “obsessed” with the
Internet. They actively create content for social media, freely sharing personal thoughts
and emotions. Additionally, they frequently make online purchases and often use
digital financial tools. However, this segment uses search engines less frequently than
others.

The “Entertainers” segment represents 12% of users, with a predominance of
individuals aged 25 to 44 (72%). The primary devices used for internet access in this
group are smartphones (98%) and desktop computers (44%). The main purposes for
going online among these users are socialization, watching videos, listening to music,
and gaming. Users in this segment actively use YouTube, search for information
through search engines, and communicate extensively via messaging applications.

According to the study, the “Pragmatists” segment (24%) consists
predominantly of women (72%) of middle age, most of whom have higher education
(84%). This group includes the highest proportion of residents of Kyiv (26%) and other
large cities. They typically access the internet via laptops (69%) and often do so at their
workplaces (71%). Users in this segment are not inclined to share personal information,
although they actively engage with social networks. For them, the Internet is primarily
a tool for learning, earning, and meeting professional needs.

The “Gossip Seekers” segment (11%) mostly consists of women (68%) of older
age (35-54 years — 56%), and 44% of them do not have higher education. These users
are highly active online at home (98%). They frequently use social networks but mainly
repost and comment on others’ content rather than creating their own. The Internet is
perceived as complex and inconvenient by this group, and they use it situationally,
often following the behavior of others.

The “Moderate” segment (29%) consists predominantly of women (62%) aged
25-44 (74%), residents of major metropolitan cities (44%), and individuals with higher
education (73%). They are not active users of social networks and primarily use the
internet for communication through messaging applications, although their overall
level of online activity remains low.

The “Non-engaged” segment (18%) is mostly composed of women (63%) aged
25-54 (89%) and residents of small and medium-sized cities (64%). Among them, 32%
use desktop computers and 91% use smartphones, with the majority accessing the
internet at home (94%). For this group, the Internet serves only as an additional source
of information and communication, but they do not show significant interest in it and
use it only situationally.

The study was conducted by Gradus Research using a self-administered
questionnaire method within a mobile application. The Gradus online panel reflects the
demographic structure of cities with populations exceeding 50,000 residents, covering



individuals aged 18 to 60 [15]. The described user categories demonstrate high levels
of activity both in internet browsers and on social networks. Among them, young users
— the “Progressive” segment — show interest in new, original, and dynamic trends;
middle-aged men — the “Entertainers” segment — seek diverse and engaging
information; and the older audience — the “Pragmatists” and “Gossip Seekers” — use
the internet for a variety of purposes, actively searching for information and sharing
content. These characteristics of the target segments should be taken into account when
developing online advertising.

3 Analysis of the Specific Features of Using 3D Graphics in Online
Advertising

3.1 Clarification of the number and participants of the expert group

For the implementation of the expert evaluation procedure, the following input
materials were prepared: advertising mock-ups created using various methods, as well
as informational and reference materials. In addition, questionnaire forms for the expert
group were developed, in which scores will be recorded for subsequent analysis. At
this stage, the number and participants of the expert group are also determined.

In order to conduct the study, experts working in the field of advertising were
selected. They have experience in advertising development and understand the
specifics of applying modern design and marketing trends to online advertising. These
experts include designers, marketers, and bloggers who actively use advertising on
social media. The expert group consists of 7 experts of different age categories who
meet the listed criteria. They evaluate 3 advertising media, where the number of
evaluation criteria is 10.

3.2 Planning of the Experiment

In the experimental section, it is necessary to test the three formulated
hypotheses.

Hypothesis 1 — “The use of 3D graphics for online advertising is more effective
than photographs or 2D graphics”.

Hypothesis 2 — “The speed and cost of creating a 3D model depend on the chosen
modeling method”.

Hypothesis 3 — “The use of 3D graphics increases interest in advertising and
attracts consumers”.

To confirm the first hypothesis, it is necessary to specify the core characteristics
of online advertising that will be used as evaluation metrics and then conduct the
corresponding expert assessment within the selected group of experts. The main
evaluation criteria are chosen based on a review of the literature on this topic and the
authors’ professional experience.

The second hypothesis is confirmed through an analysis of different modeling
methods during the development of a 3D model for product visualization. For objective



evaluation, the authors’ working models are used.

To confirm the third hypothesis, a sociological survey must be conducted among
internet users who may be interested in online advertising. For this purpose, the target
audience was analyzed, and the most active users who meet the research objectives
were selected. A Google Form was developed for conducting the online survey.

The main characteristics of online advertising that will be examined during the
experiment have been identified:

1) variability (ease of modification);

2) ease of idea implementation;

3) speed of advertisement creation;

4) originality of implementation;

5) use of colors;

6) attention engagement;

7) animation (ease of implementation);

8) file size (small);

9) cost (low);

10) image detail;

11) possibility of using sound;

12) professional experience of the designer.

3.3 Conducting the Expert Survey

To investigate the possibilities of using 3D graphics in online advertising and to
verify the first hypothesis, an evaluation form was developed to evaluate the criteria of
advertising media implemented using different methods:

— using photography and subsequent editing (see Fig. 3.1);

— using 2D graphics tools (see Fig. 3.2);
— using 3D graphics tools (see Fig. 3.3).

Figure 3.1. Advertising mock-up created using photography and subsequent editing
Source: Created by authors (2025)



Figure 3.2. Advertising mock-up created using 2D graphics tools
Source: Created by authors (2025)

Figure 3.3. Characters and advertising mock-up created using 3D graphics tools
Source: Created by authors (2025)



The expert survey was conducted remotely, and the evaluation was carried out
using a 10-point scale. Some characteristics were desirable, meaning that higher values
indicated better results - for example, “variability (ease of modification),” “attention
engagement,” and “speed of advertisement creation.” Other characteristics were
undesirable, meaning that lower values were preferable - for example, “file size” and
“cost.” Therefore, explanations were provided to the experts regarding the evaluation
of all characteristics to ensure accurate recording of survey results.

Additionally, the sufficient experience and competence of the experts were taken
into account, particularly for evaluating more subjective characteristics such as
“professional experience of the designer” or “originality of implementation.” A
designer working with 3D models must have a thorough command of specialized
software to create optimal and visually appealing 3D graphics.

The results of the expert survey for each advertising medium are shown in Tables
3.1-3.3.

Table 3.1. Expert evaluations of the photomontage advertisement

Experts
1 2

Evaluation characteristics
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Table 3.2. Expert evaluations of the advertisement created using 2D graphics
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Table 3.3. Expert evaluations of the advertisement created using 3D graphics

N . - Experts
R Evaluation characteristics 1 ) 3 7 5 6 7
1 | Variability (ease of modification) 10 |10 |9 10 |10 |9 10
2 | Ease of idea implementation 10 10 10 |9 8 9 10
3 | Speed of advertisement creation 9 10 9 9 8 9 10
4 | Originality of implementation 9 10 9 9 10 |9 9
5 | Use of colors 9 10 10 |9 10 10 |9
6 | Attention engagement 9 10 10 |9 9 9 10
7 | Animation (ease of implementation) 10 10 10 10 10 10 10
8 | File size (small) 8 7 10 |9 8 9 9
9 | Cost (low) 6 7 7 8 9 9 9
10 | Image detail 9 10 |9 8 8 9 9
11 | Possibility of using sound 9 10 10 |8 9 9 9
12 | Professional experience of the designer 5 5 4 4 6 6 6
Total| 103 | 109 | 107 | 102 | 105 | 107 | 110

Based on the results of the survey, it can be concluded that 3D advertising is
more effective according to most indicators. Therefore, for further data processing, we
use the last Table 3.3.

3.4 Processing and Analysis of the Expert Survey Results

The main stages of processing expert evaluations include:

— determining the experts’ competence;

— calculating the generalized (aggregate) evaluation;

— assessing the consistency of experts’ opinions;

— preparing conclusions based on the results of the expert evaluation.

Since the experts’ evaluations were given in points, the table must first be
normalized. Next, the consistency of expert opinions is assessed. For this purpose, it is
necessary to calculate:

the average value of the criterion evaluation according to the formula:

g (3.1)
n

where x — is the criterion score;

n — is the number of experts.
The standard deviation can be calculated according to the formula:

(3.2)

where x;— is the i-th criterion score;
X — 18 the arithmetic mean score;
The variance can be calculated according to the formula:



D=0o". (3.3)
The range of variation can be calculated according to the formula:
R =Xp0x = Xmin » (3.4)
where x,,,4, — 1S the maximum score of the criterion;
Xmin — 18 the minimum score of the criterion.

The results of the performed calculations are shown in Table 3.4.

Table 3.4. Calculation results

Evaluation characteristics (criteria) Mean Stagdgrd Ran.ge. of Variance
score deviation variation
Variability (ease of modification) 0,092 0,00017269 2 0,00000003
Ease of idea implementation 0,089 0,00025405 2 0,00000006
Speed of advertisement creation 0,086 0,00014649 1 0,00000002
Originality of implementation 0,088 0,00012533 2 0,00000002
Use of colors 0,090 0,00014532 2 0,00000002
Attention engagement 0,089 6,9141E-05 1 0,00000000
Animation (ease of implementation) 0,095 3,8538E-05 1 0,00000000
File size (small) 0,081 0,00018699 1 0,00000003
Cost (low) 0,072 0,000206 1 0,00000004
Image detail 0,084 0,00013783 1 0,00000002
Possibility of using sound 0,086 0,00016377 1 0,00000003
Professional experience of the designer | 0,049 0,00040452 2 0,00000016

To verify the consistency of the experts’ evaluations, the coefficient of variation
is calculated according to the formula:

V:%, (3.5)

v=0,002/1,00=0,002.

According to the obtained value of the coefficient of variation V' <0,2, it can be

concluded that the experts’ opinions are consistent for each criterion.
When more than two alternatives are used, the coefficient of concordance is
applied to assess the average degree of agreement among all experts:

S

1 2,3
. - =m-ST
D m-(n° —n)—m-).T,

W= : (3.6)

where m =7 — number of experts;
n =12 — number of alternatives;



S — is the standard deviation of all rank evaluations for each alternative relative
to the mean value, determined by the formula:

S =(d—d)?, (3.7)
where d; — is the sum of ranks of the 7 -t indicator assigned by all experts:
d =Y B s (3.8)

where nj— is the sum of ranks of the i -th indicator assigned by the j -th expert;
d — the average value of the alternatives:
- nn+l
d= g (3.9)
2
The value of the concordance coefficient lies within the range [0;1]:
0 — 1s no agreement among the experts;
1 —1s complete agreement among the experts.
We determine the concordance coefficient:

W= 3943 07,

112-72(123 ~12)-7-197.5

§$=3943, n=12, m=17,
1
T= 2@ ). (3.10)

where 7; — is the number of ties (types of repeated elements) in the evaluations of the

1 -th expert;
t; —1s the number of elements in the /-t4 tie for the 7 -k expert (the number of

repeated elements).
T, =[(33-3)+(63-6)]/12=19.5;

T, =[(93-9)]/12=60;
Ty=[(53-5)+(53-5)]/12=20;

T, =[(23-2)+(63-6)+(33-3)]/12=20;
Ty =|(43-4)+(53-5)+(23-2)]/12=15.5;
To=[(83-8)+(23-2)]/12=425;

T; =[(53-5)+(53-5)]/12=20;

YT, =19.5+60+20+20+15.5+42.5+20=197.5.

The obtained concordance coefficient W =0.7 indicates a high degree of

agreement among the experts in the conducted study.
Let us assess the significance of the concordance coefficient. For this purpose,

we calculate Pearson’s concordance test statistic using the formula:



7= S (3.11)

1 1 ’
—- +)+—— 21
D e

7%= 3943 =53.98.

112-7-12(12+1)+ 197.5

12 -1
The calculated value of »? can be compared with the tabulated value for the

number of degrees of freedom K=n-1=12-1=11 and a given significance level
a=0.05.

Since the calculated y? value 53.98 > the tabulated value (19.67514), then the

value W =0.7 — is not due to random variation. Therefore, the obtained results are
meaningful and can be used in further research. Table 3.5 presents the ranked criteria
according to the total score, from highest to lowest.

Table 3.5. Ranking of indicators by total score

No Evaluation characteristics Total score
1 Animation (ease of implementation) 70
2 Variability (ease of modification) 68
3 Use of colors 67
4 Ease of idea implementation 66
5 Attention engagement 66
6 Originality of implementation 65
7 Speed of advertisement creation 64
8 Possibility of using sound 64
9 Image detail 62
10 File size (small) 60
11 Cost (low) 53
12 Professional experience of the designer 36

During the analysis of the obtained expert evaluations, it was found that the
experts agreed on the higher effectiveness of 3D graphics compared to 2D graphics or
photographs for use in online advertising. It can be concluded that the study was
successfully conducted and the results of the expert assessment can be used for further
work. A detailed comparison of the evaluations of all samples will be carried out to
confirm the research hypothesis.

The first advertising sample with a photo collage (see Fig. 3.1) received the
lowest total score — 576. Almost all experts noted low potential in terms of variation of
the advertising composition and ease of idea implementation. This is due to the fact
that even a skilled photographer cannot capture all the necessary scenes to create any
composition according to the client’s wishes. Sometimes, implementing a designer’s
idea requires rather complex props or photographic techniques. This also affects the
possibility of animation, which can only be achieved through video or post-processing
using specialized software. The process is quite complex, time-consuming, and



contributes to the high cost of this type of advertising. At the same time, due to the
possibility of using video during the photoshoot, this type of advertisement scores
highly in the “Possibility of using sound” criterion.

Following the survey results is an advertising sample created using 2D graphics
(see Fig. 3.2), 1.e., designed by a designer in graphic editing software. It received a total
score of 582.

As with the first sample, it has low potential for variability and animation. This
is because a static image is created, and the development of 2D animation requires
additional specialized software and professional experience of the designer. The same
applies to sound overlay. In terms of cost, this is a cheaper option since only a designer
is involved in creating the advertisement. At the same time, this type of advertising
allows for easy implementation of any original idea, provided the designer is
professional.

Both the first and second samples allow for images with any level of detail. This
characteristic does not affect the final cost or the speed of advertisement creation.

According to the expert survey, the highest total score value 731 was achieved
by Sample 3 (see Fig. 3.3). This is an advertisement created using 3D graphics.

We can see that the ease of animation implementation and variability received
the maximum values. Animation can be carried out in a semi-automatic mode. It is
created through the generation of various objects, application of colors, transformation
of objects along different trajectories, cloning, mirroring, and other effects, which can
be configured within minutes. At the same time, any color, texture, lighting, etc., can
be applied to the created 3D model, which ensures high variability.

In oversaturated advertising market segments, 3D modeling allows for easy
realization of any design idea, making it an excellent way to stand out and be
memorable to clients.

It is also worth noting that full use of colors is possible for any type of
advertisement. This criterion is high for all three samples, which can be explained by
the advanced level of technical and software tools currently used in advertising
production.

The main disadvantage of this type of advertisement is the relatively high cost
when complex models are used. However, for online advertising, small file sizes are
required, so simple models with lower detail can be used in this segment. This not only
reduces the production time but also significantly decreases the cost of the
advertisement.

3.5 Study of object modeling

Let’s examine how modeling time, model quality, and cost change depending on
the chosen modeling method.

The creation of any 3D model is carried out in several stages.

Geometry of the model. At this stage, the form and overall structure of the object
are created. Technical characteristics of the object are not yet taken into account.

Texturing. This process gives the model realistic appearance. The selected



materials and applied surface maps play a crucial role. Modern software used in 3D
modeling enables the creation of highly natural and convincing textures.

Lighting and camera placement. Proper adjustment of brightness, contrast, and
shadow depth makes the model appear realistic. These parameters correspond to the
chosen viewing point. The object may be viewed from human eye level or from a
bird’s-eye perspective.

Rendering. At this stage, the three-dimensional model is generated using
computer software. Graphic effects and detailed model settings are added during this
process.

Post-processing. The completed model is refined to make it aesthetically
pleasing and visually attractive.

The more detailed a model needs to be, the longer its development and rendering
will take. For online advertising, a more flexible, “lightweight,” and cost-efficient tool
1s required; complex modeling and hyper-realistic rendering are not suitable in this
context. Therefore, it is more practical to use simple abstract graphic elements that can
be easily modified and combined, allowing experimentation with color and effects. In
other words, simpler models can be employed to reduce both the cost and the
development time of 3D graphics.

To confirm Hypothesis 2 — “the speed and cost of a 3D model depend on the
chosen modeling method” — this study examines object (hard-surface) modeling, which
is frequently used in certain game applications as well as in advertising development.

For the analysis of object modeling, a stone cliff model was created using the
procedural modeling method, and this approach was compared with other modeling
techniques. Procedural modeling can significantly simplify the modeling process and
reduce the time required, which is one of the key factors in 3D modeling workflows
for online advertising.

3.5.1 Creation of a 3D model using procedural modeling

Procedural modeling is the creation of 3D models not by manually shaping every
detail — regardless of its size — but by modifying various parameters that alter the model
itself. This method is not suitable for highly complex models such as humans or
animals, but it is indispensable for creating landscape elements such as plants, rocks,
cliffs, and other complex surfaces. It saves a significant amount of time and effort,
which is one of the most important factors in 3D production.

For the development of this model, the Autodesk 3ds Max software package was
used, as it is particularly well-suited for procedural modeling. The application contains
a large number of so-called “modifiers” — special operations that include predefined
sets of functions and parameters which can be applied to an object [9].

An example of a cliff created using procedural modeling is shown in Figure 3.4.
To create additional variations of cliffs, it is sufficient to duplicate the existing model
and its textures, apply them to a new model, and modify their parameters.



Figure 3.4. Cliff models created using procedural modeling
Source: Created by authors (2025)

3.5.2 Modeling 3D objects using sculpting

It is also possible to create the same type of model using a different method —
the sculpting method (Figure 3.5).

Figure 3.5. Cliff models created using the sculpting method
Source: Created by authors (2025)

3D sculpting is a modeling technology that has recently gained momentum and
has rapidly become widely popular around the world. It enables the creation of models
with a very high level of detail — something that is still largely unattainable through
traditional 3D modeling methods [16]. For this reason, 3D sculpting has become one
of the most effective technologies for producing highly realistic scenes and models.
Today, digital 3D sculptures are actively used in artistic and fantasy films, in the arts,
and in industrial design. They are also employed in the creation of various prototypes,
photorealistic illustrations, and physical sculptures produced through 3D printing. The
essential tools for digital sculpting are a computer and specialized software, such as
Autodesk Mudbox, 3ds Max, ZBrush, Sculptris, Blender, and others. Another helpful



tool in working with digital sculpting programs is a graphics tablet. A defining feature
of 3D sculpting is the way the artist manipulates the 3D model in a manner that imitates
working with clay [9, 16].

As noted earlier, the sculpting method involves a significant amount of manual
work, which is impractical for creating many typical objects such as rocks, trees,
flowers, and similar elements. Although this method makes it possible to reproduce a
result, it is not efficient because it requires considerable time and effort. When
modeling such objects, it is impossible to quickly modify their form in order to create
several similar variations. For example, when modeling multiple rocks using the
procedural method, it is sufficient to duplicate the existing model along with its
textures, apply them to a new model, and then simply adjust the parameters. In contrast,
when using the sculpting method, the model must be created almost from scratch each
time. The result may also vary: when sculpting a rock manually, the artist may not
always clearly envision the final form, which can lead to an inaccurate or inconsistent
model, whereas procedural modeling relies on computational algorithms that randomly
distribute shapes and surface features. To compare the modeling results, the time
required to create the rock model was measured, an expert evaluation of the result was
performed using a 10-point scale, and the model’s cost was determined (Table 3.6).

Table 3.6. Results of comparing 3D modeling methods during practical
implementation of the rock model

Modeling Method Time, hours Result‘ Quality Model Cost, $
(10-point scale)
Procedural Modelingst 0,5h 10 4
Sculpting 3,1h 8 24,8

As a result of comparing the two methods discussed in the study, it can be
concluded that for this type of model, the procedural modeling method is more
advantageous. This research also confirms the hypothesis that the choice of modeling
approach affects both the development speed of 3D graphics and its overall co

3.6 Conducting a Sociological Survey

To confirm the third hypothesis — “The use of 3D graphics increases interest in
advertising and attracts consumers — it 1s necessary to conduct a sociological survey
among internet users who may be interested in online advertising. At the preliminary
stage, the target audience was analyzed, and categories of the most active users were
selected — those whose characteristics meet the research objectives and whose opinions
are both important and reliable.

The survey was conducted on the popular social network Facebook, targeting an
older segment of respondents, as well as on Telegram, where the majority of younger
internet users are currently active. A total of 88 respondents were surveyed across the
selected segments. The survey produced very interesting and even unexpected results,
which, at the same time, confirm the proposed hypothesis. Moreover, they allow us to
draw several additional conclusions regarding the development of online advertising.

For instance, when asked about the amount of time they spend online, a



significant proportion of respondents (52.1%) indicated more than 8 hours.
Additionally, this audience most frequently uses the internet to search for necessary
information, communicate, and acquire knowledge (see Fig. 3.6).

What do you do most often on the internet
88 answers

Communicate on social networks (83.3 %)

Search for information (83.3 %)

Watch videos, movies 66.7 %)

Play games (20.8 %)

Work (35.4 %)

Study/Learn (72.9 %)

Figure 3.6. What do people do online
Source: Authors’ survey results (2025)

Thus, there is a clear trend showing that the majority of users spend nearly all of
their personal time in the online environment. This applies to respondents of different
age groups. Consequently, they have increased expectations regarding the information
they encounter online. This also applies to advertising. Respondents not only payed
attention to advertising (Fig. 3.7), but they also placed rather high demands on it.
Advertising must feature an engaging design (67%), an original idea (73%), clear
product information (56%), and high-quality imagery (48%). The results regarding
advertising requirements are presented in Figures 3.8 and 3.9.

Do you pay attention to online advertising? (88 responses)

Always
12.5%

Sometimes

Never
79.2%

Figure 3.7. Attention to advertising
Source: Authors’ survey results (2025)



What can attract your attention in advertising

88responses
originality of idea || NNNENEGgGgGEGEGEGEGEGEGEEEE 7 5 )
interesting design | NN -7 )
unexpected effects || NNRNRNRREEEEEIM 292 %)

sound effects [ N AR R 375 %)

lots of colors [l 10.4 %)

image quality | NRNRNEE 479 %)

engaging text - 31.3 %)

celebrity inad [l 18.8 %)

clear product description || NN 5¢-3 %

conciseness | I 43.8%)

Figure 3.8. What is interesting about advertising
Source: Authors’ survey results (2025)

Which type of online advertising is the most attractive? (88 responses)

Using photos
14.8%
Using 3D graphics
31.2%
Using video
35.3%
Using 2D graphics
18.7%

Figure 3.9. Features of using graphics in online advertising
Source: Authors’ survey results (2025)

All these findings confirm that, in order to attract the attention of the target
audience today, online advertising must be modern, original, dynamic, high-quality,
and utilize all available capabilities of information technologies and the design
industry, including 3D modeling, video, and animation.

Conclusions

Graphics are one of the key means of communication, whose primary functions
include identification, distinguishing a product within the information space, and
ensuring ease of perception. Relying solely on two-dimensional tools does not always
allow for achieving an optimal balance between visual appeal and ergonomic clarity:
projects often either stand out through originality but require significant resources and
are less practical, or, conversely, remain accessible and convenient but overly
conventional.



For a long time, the prevailing opinion within the professional community was
that three-dimensional modeling is excessively resource-intensive, costly, and
insufficiently flexible in both development and subsequent maintenance, and that its
use is justified only in high-budget advertising productions or in the creation of
cinematic visual effects.

Despite the fact that 3D graphics are indeed more expensive compared to 2D
solutions, when aesthetic expressiveness, functional convenience, and economic
feasibility are successfully combined, three-dimensional approaches can become an
effective tool for identity development and promotion.

The choice of a graphical solution depends on the tasks at hand. For large-scale
but short-term advertising campaigns, it may be reasonable to invest in complex
production that provides a level of visual impact comparable to works presented at
design festivals or created for globally recognized brands. At the same time, it is
important to consider that the more complex the production process, the less flexible
the final product becomes.

If a long-term, adaptable, and more economically efficient tool is required,
overly detailed modeling or hyper-realistic rendering becomes impractical. In such
cases, it is more rational to use simple abstract 3D elements that can be easily modified,
combined, and enriched with new semantic accents depending on the medium.

For advertising purposes, it is essential that the design of an advertisement
attracts consumers. Therefore, it is crucial to use development tools that make
advertising engaging, appealing, and original. All of this can be achieved through the
use of 3D graphics.

To this end, three hypotheses were formulated and confirmed:

1) the use of 3D graphics in online advertising is more effective than
photography or 2D graphics;

2) the speed and cost of a 3D model depend on the chosen modeling method;

3) the use of 3D graphics increases interest in advertising and attracts
consumers.

3D modeling tools can be recommended for teaser and mobile advertising to
create unusual effects and add originality to the advertisement. Such advertising is
highly effective for products driven by emotional demand and for low-cost goods.
Advertisers have the ability to personalize ads, thereby making campaigns more
effective. In this context, technologies for developing optimized 3D models — which
can be easily adapted for mobile devices — prove particularly useful.

3D models also simplify the workflow, as issues can be corrected at the product
development stage. Three-dimensional visualization is steadily spreading across
various fields, improving processes and enhancing production efficiency.
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