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Abstract. The article shows the use of augmented reality technology and the creation of a mobile
application for advertising educational services of the Faculty of Information and Computer Technologies
of the Zhytomyr Polytechnic State University, Ukraine. The research method is the use of augmented
reality technology to create mobile applications using the Vuforia platform. The developed application is
intended for use on devices running on the Android operating system. As a result of this work, a mobile
software application was designed and created to promote educational services of the Faculty. Animated
3D models created using the Blender package, cards with information on each specialty and animated
videos were created. There is a possibility of direct transition from the mobile application to external
information resources. The proposed development can be used to promote the educational opportunities
of the educational institution, increase the information value of advertising paper advertising and greater
interest of entrants. Mobile application prototype tested in production environment and can be used by
multiple faculties. For use by other faculties, information about the relevant specialties must be added to
the program. As a result of using the developed mobile application, the number of applications from
entrants to the faculty has increased by 40 percent over the past three years.
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1. Introduction

Human-computer interaction is a dynamically developing area of science. The constant im-
provement of technology leads to the possibility of innovative user interface paradigms [5]. The
globalization of virtual reality has led to the introduction of a new term “augmented reality” into
scientific circulation. If current user interface technologies focus mainly on human-computer in-
teraction, then augmented reality with the help of computer technology offers an improvement
in the interaction between humans and the real world.

At the moment, augmented reality is one of the most relevant objects for research. Augmented
reality (AR) is a concept that describes the process of augmenting existing reality with virtual
objects.

Smartphones and tablets are becoming more powerful as the share of web browsing using
desktop PCs is reduced to 48.7 % [9]. Currently, the number of people using a mobile device
exceeds the population of China, India and Europe combined. The balance between mobile
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and desktop traffic will never be restored. Therefore, the combination of mobile devices and
augmented reality technologies will give even more advantages in the advertising purposes of
educational services.

The aim of the study is to use augmented reality technology in the design and development
of a mobile application for advertising educational services of the Faculty of Information and
Computer Technologies of the Zhytomyr Polytechnic State University, Ukraine. In order to
obtain information about the educational services provided by an educational institution, it
is often necessary to visit it. We don’t always have time for this. Browsing information
from websites is a common, banal phenomenon. Therefore, there is a problem of finding new
means of advertising educational services. This problem can be solved using a combination of
mobile devices and augmented reality technology. The rise in popularity of augmented reality
technology during the pandemic is boosting global investment in the field.

To promote the educational process and advertising of the educational institution, it is
advisable to use augmented reality technology. This will undoubtedly increase the interest of
applicants, as well as increase the level of perception of information about the specialties of the
faculty. This is achieved through diversity, interactivity and visual presentation of information.

The application provides visualization of the university building, as well as the environment
in the form of 3D models and animation of some objects. Cards with brief information about
each specialty of the faculty will also be created. The application will be able to add useful links
to social networks. The application is aimed at a wide audience of people who are interested in
finding educational services.

2. Literature review

AR is a phenomenon of the space-time continuum that combines objective and virtual reality
and has a number of specific qualities and properties that are not available in objective and
virtual reality separately. Speaking about the definition of augmented reality, it is also impossible
not to refer to the generally recognized work of Azuma [1], in which he formulated the basic
principles characteristic of an augmented reality system:

• combining the real and the virtual;
• interaction in real time;
• work with three-dimensional space.

In a narrower sense, augmented reality can be defined as a technology for integrating virtual
objects into the real world.

The concept of AR includes several aspects: visualization, context operations (triggers), visual
instructions (assistance). Visualization by means of AR can be used when making decisions
during development, design, when making a purchase. Successful use in educational and other
fields is also possible.

Augmented reality is used in various fields and is now increasingly used in educational
activities. There is still little research on the use of this technology in education, but the potential
and effectiveness of the use of augmented reality is described in the literature. Wyss et al. [11]
shows that students have a very positive attitude towards augmented reality technologies
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and are interested in working with this technology. The same trend is supported by He et al.
[2], Hordiienko et al. [3], Vakaliuk et al. [10]:

• the software application described by [3] demonstrates in detail the behavior of objects
in the solar system on a real scale using AR technology;

• He et al. [2] describes a study of demonstrating the best results in learning English using
AR technology;

• Vakaliuk et al. [10] demonstrates the possibilities of using AR technology to create a
software application in the field of local lore "“Monuments of the city of Zhytomyr”.
The application was tested during city tours with the participation of elementary school
students. As a result of this approach, the interest of schoolchildren in studying the
history of the native city has increased [10].

Augmented reality is an innovative technology in marketing communication, it focuses on
the fact that the virtual interaction of the product with advertising provides additional interest
for consumers. The technology allows consumers to get information about the product through
virtual reality before the purchase. Mauroner, Le and Best [6] describe an experimental study
of the application of augmented reality in advertising and brand communication. The study
proved the effectiveness of advertising using AR.

AR-based advertising helps to fight the competition and create a better picture of the offered
product in the minds of buyers. Sinha and Modak [8] prove that respondents are more interested
in products that use the concept of AR advertising, while consumers’ inclination towards
traditional advertising was low. Irshad and Rambli [4] demonstrated that advertising using AR
has a positive impact on users.

Some well-known companies, such as McDonald’s, Coca-Cola, Nike, use AR technology
as a marketing and advertising tool. Thus, de Ruyter et al. [7] proposes the concept of using
advertising content using AR technology.

The research of the Zulkifli, Ahmed Alnagrat and Che Mat [13] deserves special attention.
The authors present the results of the development and evaluation of the Mobile Augmented
Reality interactive brochure application. The purpose of the application is to provide interactive
information in addition to a typical brochure in the promotion of higher education institutions
among foreign students.

Based on the analysis of the latest publications and the experience of using augmented reality
technologies, it is possible to conclude that it is appropriate to use this technology for advertising
purposes. In our research, we apply AR technology to advertise educational services.

3. Mobile application development

3.1. 3D objects design

Several graphic objects have been developed to create a mobile AR application that serves to
promote the faculty’s educational services. All 3D models were developed in Blender.

The main model created is the university building. The initial appearance of such a model is
shown in figure 1. The result of adding textures is shown in figure 2.
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Figure 1: The initial model of the university (created in Blender 2.8).

Figure 2: View of the model with textures.

Thus, the main model of appearance of the Zhytomyr Polytechnic State University was
obtained, which is the basis of the mobile application (figure 3).

In addition to the main facility, a number of others have been created: models of trees whose
leaves should have animation – movement in the wind, and models of people, which can be
seen in figure 4. Each human object has an animation of walking on its own trajectory.
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Figure 3: Object “Zhytomyr Polytechnic State University, Ukraine”.

Figure 4: Models of humans.

Models of benches, lanterns and a model of a fountain near the university were also created.
At the top of the university, the user can see the inscription “We are waiting for you!”.

A number of buttons have been added to the mobile application, which will allow the user to
select certain actions (figure 5).

The orange plus button expands a kind of menu with different buttons, where each has its
own function. The green button with the letter “i” is responsible for displaying information
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Figure 5: Menu with icons.

cards for each specialty of the Faculty of Information and Computer Technology (FICT). The
button, with the image of the social network Facebook, will take the user to the main page of
FICT in this network. The button showing the point on the map is responsible for the location
of the university on Google Maps. The button of the social network Instagram is responsible
for going to the main page of the faculty in this social network. The button with the symbol of
the university is responsible for the user’s transition to the official website of the educational
institution.

3.2. Design and implementation of individual system modules

The main advantage of the Unity engine is the use of component-oriented object manage-
ment system. All interactivity and gameplay in Unity are based on three fundamental blocks:
GameObject objects, components and variables. Any object in the game is a GameObject, be it
characters, light sources, special effects, scenery and everything else. Components determine
the behavior of game objects to which they are attached and control them. Figure 6 shows the
main game objects and their components.

A state diagram is used to describe the behavior of the application. Figure 7 shows a diagram
of the transitions between the states of the mobile application.

After launching the mobile application, as soon as the user hovers over the image of the paper
advertising, the “Start” button will appear and the melody will start playing. After that, the user
can press a button, and then the animation of the appearance of the university as if from the
floor and scrolling the building 360 degrees will begin. Other objects located on the ground will
also appear. Gait animation is applied to objects in the form of people, the movement of leaves
on trees under the influence of wind is realized.

By clicking on the third button “i”, the user will open animated seven cards with useful
information about specific specialties at the faculty. Each card is accompanied by a special
“View animation” button, which allows you to look at the sprite animation, selected for each
specialty separately. When the user removes the paper advertising from the camera’s view, the
music stops, objects and buttons disappear.

Many animations have been created in the mobile application. Animation of the university
building (it can be viewed from all sides, rotate 360 degrees), Animation of all the characters
on stage. Animation Controller is required to apply animations to GameObject. The animator
controller is created by Unity and allows you to manage a set of animations for GameObject
and switch between them when you need to meet certain conditions.

Figure 8 shows an animation diagram of the university. It depicts three blocks – Entry, Any
State, UniversityAppearance. The Entry block marks the beginning of the animation, that
is, when you turn on the scene with this animation, the animation starts, and you go to the
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Figure 6: Game objects and their components.

UniversityAppearance animation, which is an animation of the university emerging from the
ground and scrolling 360 degrees.

The application also has animations: “Start” button, animation of people; animation of cards
with information about the specialties of the faculty. On the card animation diagram (figure 9)
you can see four blocks – Entry, Any State, CardAppearance, GIF Appearance. The Entry block
marks the beginning of the animation, that is, when you turn on the scene with this animation,
the animation begins its action, and there is a transition to the CardAppearance animation,
which is an animation of the appearance of cards on the screen. There is also a GIF Appearance
block that corresponds to the sprite animation when you click the “View Animation” button.

Unity supports C# scripts based on one of two main approaches: the traditional and widely
used object-oriented approach and the information-oriented approach.

3.3. Description of work with the mobile application

The software application called UniAD is implemented on the Unity engine using augmented
reality technology. The application can be used on devices with Android operating system
version 10 and higher and requires 210 MB of free memory, you also need to have a promotional
flyer for the faculty. Other requirements and competencies are not required. The interface of
the application is quite simple. Management is carried out using the camera of the smartphone
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Figure 7: Diagram of transitions between states in the mobile application.

Figure 8: University model animation diagram.

Figure 9: Information card animation diagram.
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on which the application is installed, and pictures of triggers (advertising paper advertising of
the faculty) on which the user must point the camera.

After launching the mobile application and pressing the “Start” button, calm music starts
playing and the animation of the university appearance will start. Near the university there are
people who have an animation of walking, trees whose leaves have an animation of rustling, as
well as benches, lanterns, a fountain, an inscription above his head. Another “Menu” button
appears on the screen. An image of the program after clicking the “Start” button can be seen in
figure 10.

Currently, you can view the model of the university by turning around a paper advertising
with advertising, it is also possible to enlarge or reduce the image of the institution.

The user has the opportunity to open a drop-down menu, where you can go to additional
resources of the university: the main site of the university, Instagram, Facebook. It is also
possible to open the Google Maps service, which will indicate the location of the Zhytomyr
Polytechnic State University, Ukraine (figure 11).

By pressing the “i” button, the user will open seven cards. All cards have the same design
(figure 12) – they are depicted in the form of a rectangle with round edges, but each of them is
a representation of a separate specialty at the faculty. At the top of the card you can see the
name and number of the specialty. Below is a list of preferences, subjects or interests about
each specialty. At the bottom of the card, the user sees a button labeled “View animation”, when
pressed, instead of the card appears sprite animation related to the main activity (figure 12),
which is studied in this or that specialty. By flipping the screen to the left, the user can see all
the animations and all the cards. To close the card view, the user must click on the “i” icon
again.

When the user loses sight of the camera paper advertising with advertising, all objects, music
and sounds will be lost. To view the program again, you need to point the camera at the paper
advertising again.

4. Results and discussion

As a result of the study of the use of augmented reality technology for advertising the educational
services of the faculty, a mobile application was created. The application is able to provide:

• information about the specialties of the Faculty of Information and Computer Technologies
(text and video version);

• the possibility of switching to additional resources of the university: the main website of
the university, Instagram, Facebook;

• the ability to open the Google Maps service with the location of Zhytomyr Polytechnic
State University;

• obtaining contact data of faculty representatives.

During the performance test, the application was able to recognize all the markers on the
advertising flare and displayed the corresponding virtual content in a fairly short time.

From the point of view of users, it is important to conduct an evaluation to get an opinion
on the usability of the program. Initially, the mobile application was tested on the immediate
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Figure 10: General view of the program after pressing the “Start” button.
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Figure 11: The result of pressing a map button.

environment of users. All feedback and recommendations of users were taken into account
and changes were made to the program. Next, the software application was tested in the work
of the admissions committee of the Faculty of Information and Computer Technologies of
the Zhytomyr Polytechnic State University. Summarized feedback from applicants is given in
table 1.

For the past 3 years, this mobile application has been actively used during career guidance
work. It became a marketing tool of the faculty. As a result, we can observe a 40% increase in the
number of entrants in the faculties of “Software Engineering”, “Computer Science”, “Information
Systems and Technologies” [12].

The use of AR technology in advertising is effective. Such applications attract applicants,
as information about specialties is presented in an interesting way. The text is not always
perceived qualitatively and in its entirety. The information presented in an animated clip briefly
presents the essence of the specialty, which improves perception.
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Figure 12: The result of pressing the “i” button and card animation view.

Table 1
Results of assessment by applicants.

Task Rating

Easy of use *****
There are practically no errors *****
Ability to use on different platforms **
It works without fail for the required period of time *****
It has a well-organized program structure *****
Satisfies the needs of users ****
Provides an opportunity to have information *****
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As the study showed, modern advertising goes beyond the usual framework. But the use of
AR technology in the advertising of educational services is new. The effectiveness is confirmed
by the number of entrants and achieved due to the novelty of use.

Currently, the application is available for download from cloud hosting, subject to the faculty’s
promotional flyer. In the future, it is planned to expand it for the possibility of use by various
faculties and educational institutions and make it public in the play market. In general, users
agreed on the usefulness, informativeness, functionality and ease of use of the mobile application.

5. Conclusions

Advertising goes beyond gadgets, postcards and other familiar frames. Thanks to the proposed
software product you can learn about the educational proposals of the Faculty of Information
and Computer Technology of the Zhytomyr Polytechnic State University, Ukraine. Key features
of the mobile application:

• provides information about the educational services of the faculty;
• works on the basis of the advertising flyer of the faculty;
• has developed 3D models, the main of which is the university model, which is made in a

close to real style;
• contains animated videos, with which it arouses more interest in specialties;
• interacts in real time with external information resources (university website, Instagram,

Facebook, Google Maps service).

The paper presents modern possibilities of using elements of augmented reality to increase
the information value of printed publications for advertising purposes. As a result of using
the developed mobile application, the number of applications from entrants to the faculty was
increased.

The study was limited to the Faculty of Information and Computer Technologies of the
Zhytomyr Polytechnic State University. Interest in a mobile application can be demonstrated
precisely by the fact that applicants are focused on the IT field.

In the future it is planned to expand the mobile application, the possible use of other extended
reality technologies, adding disciplines and competencies, a list of proposals for specialties in
the labor market, application at other faculties of the university. To do this, you need to add
data to the application by entering information about new specialties.
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