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Anomauin: Y cmammi po32nsi0aemovcs CUCMEMHUL aHAE3 ma Npoekmysants epu «Imimayis cmpinbou 6 mupiy, wo
€ aKMyaIbHUM HANPIMOM Y KOHMEKCMI PO36UMKY CYHACHOI i2p0osoi thdycmpii. JlocniodcenHs nioKpeciioe 8aiciugicme
3ACMOCYBAHHS IHEOPMAYTUHUX MEXHON02IU OIS CMEOPEHHSL IHMEPAKMUBHUX NPOOYKMIG, KL NOEOHYIOMb GUCOKULL PIGEeHb
epagiunoi demanizayii, peanicmuyni Qizuuni Mooeni ma spyunuil inmepgeiic kopucmyeaua. I on06nHow memoio pobomu
€ pO3POOKA NPOSPAMHO20 3a0e3neueHHs Ol CUMYAAYIT cmpinbOu 6 mupi 3 UKOPUCAHHAM CYYACHUX THCIPYMeHmMIs |
Memooie. Y meocax 00CniON’CeHHA BUSHAUEHO KAHY08I 8UMO2U 00 CUCHEMU, ONUCAHO emanu peanizayii npoekmy, d
MAKoHC 3anPONOHOBAHO NIOXO0U 00 UPTULEHHS OCHOBHUX MEXHIYHUX 3A80AHb.

B pobomi demanvro onucano subip incmpymenmis po3pooku, 30Kkpema sukopucmanns izpogozo pyutia Unreal Engine
5 ma 3D-peoaxmopa Blender. Unreal Engine 5 3abe3neuye sucokuii pisens epagixu, epekmugHi 3acobu 8i3yanbHo20
npozpamyeanns yepes cucmemy Blueprint ma wiupoxuil cnekmp doxymenmayii 0 niompumku po3pobruxie. Blender, sk
NOMYIAUCHUU THCIPYMEHM O/ CMBOPEHHA MPUBUMIDHUX MOOeell, BUKOPUCTNOBYEMbCS OJisl MOOEN08aHH 00'ckmis,
maxux sk miweni ma 36pos. Bubip yux iHcmpymMenmie 3yMOGIeHUll IXHbOI0 OOCMYNHICMIO, (DYHKYIOHALbHICMIO ma
AKMUBHOI0 NIOMPUMKOIO CRITLHOMU.

Memodonozisi po3pobku epu 0XONII0€ KilbKa emanis: anaiiz 6UMo2, NPOeKmyeants apximexmypu ma inmepgeticy,
CMBOPEHHs NPOZPAMHO20 KOOy, MeCMY8aHHA U HANA200dCeHHA. Y npoyeci po3poOKu 6UKOPUCIMOBYBANUC CYYACHT
nioxoo0u 00 MOOeN8AHHSA I3UYHUX 81ACTMUBOCHEN, WO 3a0e3nedye pealicmuyHy IMimayito NOCMpILy, 8paxo8yyu maxi
acnekmu, IK MpacKmopis Kyii, 83aemoois 3 00'ekmamu ma axycmuuni ecpekmu. Peanicmuunicme 368y4ants 00CACHYMO
3a60aKU IHmMezpayii AKICHUX 36YKOBUX (ailnis, Ki NOKPAWYIOMb 3d2albHe BPANCEHHS 810 2PU.

Ocobnugy ysacy npudineHo npakmuyHit peanizayii OCHOBHUX (YHKYIU epu, 30Kpema eubopy 30poi, Haraumy8anHO
MileHell, BUKOPUCTNAHHIO ONMUYHO20 NPUYiny ma peanizayii OOHYCHUX NOCMpINié 3a nesHux ymos. Basciueum
KOMROHEHMOM € [HMepaKmueHe MeHI0 HAIAWMY8aHb, Wo 00360JIA€ 2pasyesi IHOUBIOYAIbHO KOPUSy8amu napamempu
epu. I'pa 6yna npomecmogana ma pisHUX anapamuux niamgopmax, wo niomeepouno ii cymicHicmv i3 WUpoOKuUM
CNeKmpoM npucmpois.

Peszynomamu docnidocenns ceiouams npo MONCIUBICIb SUKOPUCIAHHS 0AH020 NPOOYKMY K O PO3BANCATLHUX,
max i nasyanvhux yine. Cumyasayis cmpinbbu modice 6ymu KOpucHoio 0Jisi mpeny8aHv y CMpiieybKux OUCYUNIIHAX Ma
015l 3any4enHs KOPUCmysawie 00 NepuioKIACHUX icpogux mexawuik. Poboma niokpecnioe eadiciugicmov inmezpayii
IHHOBAYTUHUX MEXHONO02I ) NPpoYec CIMBOPEHHs i2pO8UX NPOOYKMIB, Wo BiON0GI0AI0Mb CYYACHUM CIMAHOAPAM AKOCMI
ma 3pyunocmi. Taxum yunom, npedcmasiiena po3pooKa € NPUKIA0OM YCRIUHO20 3ACMOCYB8AHHS CYYACHUX MEXHON02Il )
eanysi IHMEPAKMUBHUX pO36ac | OeMOHCMPYE NEPCReKMUSU PO36UMKY MAKUX NPOEKMIE y KOHMEKCMi 3POCMAHHSA
NONYAAPHOCMI GIPMYANbHUX 120D MA CUMYAAMOPIE.

Abstract: The article examines the system analysis and design of the game «Shooting Simulation in a Shooting Range»,
which is a relevant area in the context of the modern gaming industry’s development. The research emphasizes the
importance of using information technologies to create interactive products that combine high levels of graphic detail,
realistic physical models, and user-friendly interfaces. The main purpose of the study is to develop software for a shooting
simulation using modern tools and methods. The research identifies the key system requirements, describes the stages of
project implementation, and proposes approaches to solving the main technical challenges.
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The paper provides a detailed explanation of the choice of development tools, specifically the use of the Unreal Engine
5 game engine and the Blender 3D editor. Unreal Engine 5 ensures high-quality graphics, efficient visual programming
tools through the Blueprint system, and comprehensive developer support. Blender, as a powerful tool for creating three-
dimensional models, was used to design objects such as targets and weapons. The choice of these tools is justified by
their accessibility, functionality, and active community support.

The game development methodology includes several stages: requirements analysis, architecture and interface
design, code development, testing, and debugging. During development, modern approaches to modeling physical
properties were applied, ensuring realistic simulation of shooting, including aspects such as bullet trajectory, object
interactions, and acoustic effects. Realistic sound was achieved through the integration of high-quality audio files,
enhancing the overall gaming experience.

Special attention was given to the practical implementation of the game’s core features, including weapon selection,
target customization, the use of optical sights, and the implementation of bonus shots under certain conditions. An
important component is the interactive settings menu, allowing players to individually adjust game parameters. The game
was tested on various hardware platforms, confirming its compatibility with a wide range of devices.

The results of the study demonstrate the potential use of this product for both entertainment and training purposes.
The shooting simulation can be beneficial for training in shooting disciplines and engaging users with top-tier gaming
mechanics. The work underscores the importance of integrating innovative technologies into the process of creating
gaming products that meet modern standards of quality and convenience. Thus, the presented development serves as an
example of the successful application of modern technologies in the field of interactive entertainment and demonstrates
the prospects for developing such projects in the context of the growing popularity of virtual games and simulators.

Kuarouosi ciioBa: Blender, Unreal Engine 5, cumynsitis ctpinbsbu, po3podka irop, po3pobka mryrepa

Keywords: Blender, Unreal Engine 5, game development, shooter development, shooting simulation

1. Introduction

Video game development is one of the largest segments of the entertainment industry. The scale of the gaming industry
is comparable to the film industry, for example. And the video game industry has been significantly ahead of it in terms
of growth over the past five years. The structure of the gaming industry in terms of the degree of influence on consumers
and their involvement in the interactive environment offered by video games, this segment has long been distinguished
from other types of entertainment.

A large number of companies and independent teams are engaged in the creation of computer games. Specialists of
different professions take part in the development: programmers, game designers, artists, QA specialists, etc. Large
professional teams of 100+ specialists are involved in the development of large commercial gaming products. And such
projects can cost tens of millions of dollars in development.

However, successful gaming projects can also be implemented by small teams of enthusiasts. This is facilitated by the
presence of a large number of open and widespread platforms on the market, high-quality and virtually free engines,
platforms for attracting ‘people's’ investments (crowdfunding), and affordable distribution channels. Game development
is currently a hot topic for research and development.

2. Analysis of literary data and problem statement

The growth in demand for virtual entertainment can be explained by several factors. The widespread availability of
high-speed Internet allows for online gaming and interaction in virtual worlds. The development of mobile devices makes
it possible to play anywhere. The popularity of e-sports and professional gaming competitions also supports interest in
computer games. Effective advertising and marketing create interest in new products in this area. Socio-cultural changes
are making computer games more widely accepted, and the COVID-19 pandemic has increased demand as people spent
more time at home and sought entertainment.

Despite its rapid development and popularity, the game development industry faces several significant challenges that
affect its functioning and development. Technical challenges are determined by the need to constantly adapt games to
new technologies and platforms, which creates difficulties in the process of optimising and ensuring their compatibility
with various devices [1-2].

Wilson K. Mizutani, Vinicius K. Daros, Fabio Konin [3] consider the architecture of software for digital game
mechanics. Researchers favour architectures that reduce the effort of developing game mechanics. A large number of
researchers have been involved in game development, including A. Hamanets [5] and M. Ivanov [6]. And T. Sobolev in
his work [4] describes the peculiarities of shooter development.

The gaming industry, while known for its creativity and innovation, faces its own unique challenges. The development
of the industry requires constant improvement of approaches to the technical, financial and social spheres of gaming,
information leakage and workflow. Developers must be prepared to constantly improve, adapt and find new solutions to
overcome these challenges and ensure the continued growth of the game development industry.

3. Purpose and objectives of the study

The purpose of the paper is to create a game «Shooting simulation in a shooting range». The program provides the
following features: choice of weapon, optical sight, target selection, bonus shots under specific conditions. Use sound
files for clarity and realism of the shot. The following tasks were identified during development:

- analyse the state of the issue and determine the role of information technology in the subject area;

- define system requirements and describe the stages of game implementation;
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create a choice of weapons, the presence of a telescopic sight, target selection, bonus shots under specific
conditions;
use sound files for clarity and realism of the shot.

4. Methods and materials of research
The research employed a combination of theoretical and practical scientific methods to ensure a comprehensive
analysis and implementation of the project. These methods included:

Theoretical Analysis. A systematic review of existing literature and technologies in the field of game development
was conducted. Theoretical frameworks from prior studies were used to define the system's requirements and
design approach.

Comparative Analysis. Various game engines and tools were evaluated to determine the most suitable platforms
for developing the project. Unreal Engine 5 [7] and Blender [8] were chosen based on their capabilities, community
support, and suitability for the game's requirements.

Modeling and Simulation. The research applied modeling techniques to design virtual environments and simulate
game mechanics. Tools like Blender were used for 3D modeling, while Unreal Engine facilitated the
implementation of physics-based interactions, such as bullet trajectories and target responses.

Experimentation. Iterative development cycles were employed to test and refine individual components of the
game. Experiments focused on validating the functionality of the shooting mechanics, sound integration, and
overall gameplay experience. Feedback from initial tests guided adjustments to ensure system stability and user
satisfaction.

Empirical Methods. Observations and measurements were used during the debugging and testing stages. Empirical
data were gathered to assess the performance of the game across different hardware configurations, ensuring
compatibility and efficiency.

Systematic Approach. The research followed a structured development process, dividing the project into clear
stages: analysis, design, development, and testing. This approach ensured that each aspect of the game was
addressed methodically, from conceptualization to implementation.

The research involved the creation of a game simulation, with specific technical and design considerations. The
methodology was structured to ensure the realization of the game's functionalities and realism. The following tools were
utilized during the study:

Unreal Engine 5. This platform was selected due to its advanced graphical capabilities, user-friendly Blueprint
system for visual scripting, and robust support for developers. It facilitated the integration of high-quality graphics
and interactive gameplay mechanics.

Blender. A 3D modeling tool used to design and visualize game elements, such as targets and environments.
Blender's open-source nature and versatility made it an optimal choice for creating detailed and realistic game
assets.

5. Research results

Technological advances in graphics and sound: undergoing constant and evolving improvements. In the field of
graphics, there are significant improvements in computer graphics, data visualisation and virtual reality. Thanks to greater
computing power and advanced graphics processing algorithms, impressive levels of detail and realism are being achieved
in images. In the field of sound, there is a development in acoustic technologies, in particular in the areas of real-time
sound processing, virtual sound space and sound synthesis. Audio products are being influenced by developments in
artificial intelligence, enabling realistic sound effects and advanced voice recognition systems.

The implementation of the game is to create opportunities: the choice of weapons, the presence of an optical sight, the
choice of a target, bonus shots under specific conditions. Use sound files to make the shot more visual and realistic. For
this purpose, we used:

Unreal Engine 5 because it offers superior graphics capabilities, a more intuitive and flexible development
environment, the Blueprint system, and better support and documentation;

Blender because it is a powerful and affordable tool for creating 3D models and visualisation. It is free, open
source, fully functional, supports various platforms, and has an active community.

Game development consists of the following stages (Table 1).

Table 1 - Game development stages

# Stage Description

1. | Analysis of game Identifying user needs and system requirements, developing the structure and functionality

requirements of the system, and estimating the scope of work.

2. | Design The architecture and user interface of the application are developed, and at this stage it is
also necessary to choose the means of implementation, in our case it is the Unreal Editor
environment using Blueprints.

3. | Game and models Writing a programme code for the functionality of the system, creating stability and full

development functionality of the game.

4. | Game testing and The last stage of implementation and includes:

debugging - conducting tests to verify that the application is working correctly and to detect errors’
- correcting the detected errors and debugging the system;
- checking for compliance with security requirements and standards.
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The development began with the creation of MetaHuman (Fig. 1) and the configuration of animations in the project.
This tool, developed by Epic Games, is one of the most advanced tools for creating realistic three-dimensional characters
with a high level of detail. The use of MetaHuman has allowed developers to integrate a virtual character that meets the
modern requirements for the graphic component of games.

& METAHUMAN

t Selacind

Figure 1 - The final appearance of MetaHuman

The process of creating a character began with the selection of basic characteristics such as physique, facial features,
skin texture, and other details that define the character's personality. MetaHuman provides the ability to fine-tune every
aspect of appearance through a user-friendly interface that allows you to model both unique and standard looks depending
on the needs of the project.

After defining the basic look of the character, the animation was implemented. MetaHuman has a wide range of tools
for creating realistic movements, including simulating facial expressions, limb movements, and overall body dynamics.
Thanks to the integration with Unreal Engine 5, the created character can be easily adapted to different game scenarios,
ensuring smooth interaction with the game environment.

Special attention was paid to optimising the use of MetaHuman in conditions of limited computing resources. Realistic
character detailing is combined with optimised polygonal meshing and textures, which allows the created object to be
used in environments with medium hardware power.

The next step in the development of this product is to create a weapon system by simulating physics. After that, we
move on to modelling the target in Blender (Fig. 2).

Figure 2 - The final appearance of targets

There are several main functions in the game, such as:

- the event of firing a shot (Fig. 3);

- the event of opening the settings menu (Fig. 4).

The event of firing a shot. We create a line trance that starts from the player's camera and flies straight until it collides
with an obstacle. When it collides with an obstacle, the Hit event is called from the BPI_Hit interface. If the hit object is
a component with Movable in the Mobility parameters, it calls the Add Force at Location function.
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Figure 3 - The event of firing a shot
The event of opening the settings menu. A Bind is created that will be triggered when the user clicks the «Save»
button. The widget with the settings is displayed, the cursor is shown and the user can interact with the widget, and the
ability to control the character is disabled.

Figure 4 - The event of opening the settings menu

This game can be used for training and for shooting in first-person shooters. To install it, you do not need to have a
powerful computer, a regular computer will be enough. To use it, go to the folder and find the .exe file. It can be used
either from the root folder or by creating a shortcut to the desktop.

Figure 5 - The game process result

First, the player appears on the level. He can raise his weapon by holding down the «F» button. By holding down the
right mouse button, you can switch to the aiming mode; by pressing the left mouse button, you will fire a shot. Pressing
the «E» button will open the target settings menu. The result of the game is shown in Figure 5.

6. Conclusions

As a result of this research, the game "Shooting Simulation in a Shooting Range™ was developed, showcasing a high
level of integration of modern technologies in game development. A systematic analysis and design process were
conducted, ensuring a structured approach to creating the game product. Particular attention was paid to technical and
graphical aspects, resulting in the development of a realistic and functional software solution.

The use of tools such as Unreal Engine 5 and Blender confirmed their effectiveness in game development. Unreal
Engine 5 provided extensive capabilities for creating high-quality graphics and interactive mechanics through its
Blueprint system. Blender offered flexible tools for modeling 3D objects, such as weapons and targets, contributing to
the game's high level of detail.

The developed product meets the key requirements of modern games, including realistic simulation of physical
processes, interactivity, and user-friendliness. The game incorporates various features, such as weapon selection, target
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customization, the use of optical sights, and the implementation of bonus mechanics. The integration of high-quality
sound effects added an additional level of immersion for the user.

Significant attention was devoted to testing and optimizing the product, ensuring its compatibility with a wide range
of hardware configurations. This broadens the potential audience by enabling the game to run on devices with medium
performance levels.

The results of this work demonstrate the potential of using modern technologies to create interactive products. The
developed game can be utilized for both entertainment and educational purposes, particularly for training in shooting
disciplines. The project highlights the opportunities for further enhancement of game mechanics and adaptation of the
product to new user and technology requirements.

Thus, this research not only contributes to the advancement of the gaming industry but also emphasizes the importance
of employing innovative approaches in the design and implementation of gaming solutions. The obtained results can serve
as a foundation for further research and practical realization of gaming projects of varying complexity.
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