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The collection includes materials of reports of conference participants, which 
are united by thematic areas of the conference.

The collection will be useful for professionals and employees of companies 
engaged in the field of IT, as well as for teachers, masters and students of higher 
education institutions studying in the areas and specialties of computer software and 
automated systems, applied mathematics and information processing, will be useful 
to professionals on computer modeling and development of computer games.

The results of research in the collection are a kind of slice of the current state 
of affairs in these areas of knowledge, which can help both professionals and 
university students to get a general picture of the development of information 
technology and related issues.

Scientific papers are grouped by areas of the conference and are listed in 
alphabetical order of the authors.

Materials (abstracts) are published in the author's edition. The author is 
responsible for the quality and content of publications.

Recommended for publication by the Academic Council of the Educational and 
Scientific Institute of Computer Systems and Technologies "Industry 4.0" them. P.M. 

Materials are submitted in Ukrainian and English.
Editor of the collection Sergii Kotlyk.
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UDC 004.588
APPROACHES TO TEXTURING 3D ENVIRONMENTS FOR LOW BUDGET TOP-

DOWN STRATEGY GAMES
Volkov D. O.(dimon.volk00@gmail.com)

Taras Shevchenko National University of Kyiv, Ukraine

The article discusses simple and inexpensive ways to create locations for strategy games with 
a top-down view. The methods given in the document are accompanied by drawings for clarity of 
the described material.

Formulation of the problem
The need to texture locations arises when developing any computer game with 3D graphics. 

There are many approaches and paid tools, the purpose of this document is to demonstrate ways to 
achieve normal quality and do not require large resources.

Simple texture
The simplest and cheapest approach to creating a location is to have a single location texture 

stretched over the game floor model. When creating a texture, it is effective to use satellite 
recording, remove shadows and unnecessary objects in the image editor. However, despite the 
simplicity and low detail, it will look acceptable and relatively realistic.

Fig. 1. Example of floor texture.

Landscape brush painting
Game engines usually provide this functionality by default. Using a brush and drawing a splat 

map (discussed later) and a height map, the user forms his own terrain. This method is fast, 
convenient and high quality when creating natural locations. However, it is inconvenient when 
creating urban locations or others.

Fig. 2. Terrain created by brush painting.
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Detail Poly
The approach involves creating a detail polygon over a low-detailed texture (for example, a 

street record from a satellite). Applied with blend mode or mapping mode. Suitable for relatively 
flat surfaces. The designer must manually place dots along the outline of the low-quality texture, 
which will later be connected to a polygon with a scaled detailed texture. This approach allows you 
to use a surface texture drawn in an image editor with low detail (for example, with a resolution of 
8192/16384, which is not of high quality when used over large areas), and then apply detail textures 
in the necessary areas to increase level of details.

As a result, this approach is suitable for flat and urban locations, but it is categorically 
unsuitable for mountainous or hilly areas.

Fig. 3. Compare details poly off/on.

Decal
Decals are used to give 3D models more realism by making them look like real-life scenes. 

Decals provide scene with more natural transitions and precise detail control, e.g., simulate cracks 
on a plastered wall, bullet impacts, bloodstains on the floor, potholes on a concrete road, torn fabric 
etc. Decals can be both 2D and 3D. A 3D decal converts a low poly mesh surface into a 3D 
visualization with actual normals, displacements, specular, ambient occlusion and roughness maps. 
These decals can be used to substitute heavy 3D models. The polycount of the project remains low 
and you still get high-quality 3D assets in the model, using decals. These decals can be applied to 
low poly meshes while creating a perfect 3D effect. These decals have actual displacements to 
match closely to 3D models, which in turn reduces the polycount of the project. 

Fig. 4. Example of decals usage.
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Stochastic sampling
Stochastic sampling is a Monte Carlo method in which the image is sampled at appropriate 

unevenly spaced locations rather than at regular spaced locations. This approach is inherently 
different from both supersampling and adaptive sampling, although it can be combined with either.

Fig. 5. Example of stochastic usage.
Texture Splatting

Algorithm allows to create more natural terrain. One of the most common ways of terrain 
texturing is blending multiple tiled layers. Each layer has an opacity map which defines extent of 
texture presence on the terrain. The method works by applying an opacity map to the higher levels, 
revealing the layers underneath where the opacity map is partially or completely transparent. 

Simplest way of blending is to multiply texture color with opacity and then sum results.  But 
we can improve it with more difficult splatting algorithms.

Fig. 6. Splatting algorithms demonstration with simple code example.
Conclusion

Methods of texturing locations were considered, which allow spending a small amount of 
resources on this work and at the same time have a normal quality of the final location. It is possible 
and necessary to combine these methods to achieve specific project goals.
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