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Anomauin

YV pobomi npedcmaesneno npoyec cmeopennss 3D-mooeneii y Blender ma ix inmeepayii 6 Unreal Engine ons
BUKOPUCMAHHA 8 Teposux 3acmocynkax. IIpoananizosano emanu supoornuymea 3D-konmenmy, 30Kkpema MoOeno8anHs,
UV-po3zeopmky, meKkcmypyeanHs ma onmumizayiio. 3anpononosano npaxmuynuii pipeline excnopmy accemig i ix
imnopmy 6 Unreal Engine 3 ypaxyeanuam umoz 00 npooyKmueHocmi 6 pedxcumi peanvnozo wacy. Onucano cmpykmypy
i2poBUX CYeH, HANAWMYBAHHA Mamepianié ma 6UKOPUCNAHHA MeXHIK pieHie Oemanizayii. Excnepumenmanvue
mecmy8anHsa niOmeepouio KopeKmuicms iHmezpayii accemid i cmabinbHy NPoOYKMUBHICIb y cepedosutyi peaibHO20
uacy.
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Abstract

This paper presents the process of creating 3D models in Blender and their integration into Unreal Engine for use in
game applications. The stages of 3D content production, including modeling, UV mapping, texturing, and optimization,
are analyzed. A practical pipeline for exporting assets and importing them into Unreal Engine is proposed, taking into
account performance requirements for real-time rendering. The structure of game scenes, material setup, and level-of-
detail techniques are described. Experimental testing confirmed the correctness of asset integration and stable
performance in a real-time environment.
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Introduction

The modern computer game industry is characterized by rapid development of 3D graphics technologies
and increasing demands for visual quality and performance of game applications. Realistic scenes, detailed
models, and accurate lighting are key factors that influence the user’s perception of a game. In this context,
the use of effective tools for creating and integrating 3D content into real-time environments becomes
especially relevant.

One of the most widely used tools for creating three-dimensional models is Blender, a free and open-
source software that supports the full 3D production cycle, including modeling, texturing, and optimization.
For implementing game logic and real-time rendering, Unreal Engine is commonly used, as it provides high
performance, an advanced material system, and powerful scene optimization tools.

However, the process of integrating 3D models from a graphics editor into a game engine requires
compliance with specific technical requirements. Incorrect scale settings, transformations, or material
configurations can lead to rendering issues and reduced performance. Therefore, the analysis and
formalization of the process of creating 3D models in Blender[1] and their correct integration into Unreal
Engine[2] is a relevant research task.

The purpose of this study is to analyze and practically implement the process of creating 3D models in
Blender and integrating them into Unreal Engine for use in game applications, taking into account real-time
performance requirements.

Research Results



During the research, a practical pipeline[3] for creating 3D content for game applications was developed
and implemented, covering all main stages from modeling to real-time usage. At the initial stage, the
requirements for 3D models in game engines were analyzed, including limitations on polygon count, texture
usage, and the impact of geometric complexity on performance.

The process of model creation in Blender included polygonal modeling with a focus on a low-poly
approach, UV unwrapping[4], and texturing using PBR materials[5]. To improve visual quality without
increasing geometric complexity, normal maps and roughness maps were baked from high-poly models.
Special attention was paid to topology optimization and the removal of unnecessary elements that could
negatively affect performance.

Before exporting the models, scene preparation was performed in Blender, including applying
transformations and correctly configuring scale and coordinate axes. The FBX format was used for data
transfer between environments, as it ensures compatibility of geometry, materials[6], and UV coordinates.

The integration of models into Unreal Engine involved importing geometry, configuring materials, and
connecting textures to the corresponding shader parameters. To improve scene performance, a level-of-detail
(LOD)[7] system was implemented, allowing automatic reduction of model complexity depending on the
distance from the camera. The created 3D assets were used in a game scene with basic lighting, and their
correct real-time rendering was verified.

Testing of the implemented prototype was carried out by analyzing scene stability and measuring
performance[8] under different object counts. The obtained results confirmed that the optimized models are
correctly integrated into Unreal Engine and provide a stable frame rate without loss of visual quality.

Thus, the research demonstrated the effectiveness of using Blender in combination with Unreal Engine for
creating and integrating 3D content into game applications while meeting real-time performance requirements.

Conclusions
As a result of the study, the process of creating 3D models in Blender and integrating them into Unreal
Engine for game applications was analyzed and implemented. The main stages of the 3D pipeline were
considered, including modeling, texturing, optimization, and the use of level-of-detail techniques. Practical
testing confirmed correct asset integration and stable scene performance in real-time mode. The proposed
approach can be applied in educational and indie game projects and serves as a basis for further functional
expansion and increased scene complexity.
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