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ɸʥʥʦʪʘʮʠʷ 

 

ɼʘʥʥʘʷ ʙʘʢʘʣʘʚʨʩʢʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʩʦʟʜʘʥʠʶ ʤʦʜʝʣʠ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʝʝ 

ʨʝʘʣʠʟʘʮʠʠ ʚ Blender ʠ Unreal Engine 4 ʧʨʠ ʧʦʤʦʱʠ ʦʯʢʦʚ Oculus Rift, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. ɺ ʯʘʩʪʥʦʩʪʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ 

ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʃʘʩʥʘʤʷʵ ʦʢʦʣʦ ʣʝʜʦʚʦʛʦ ʭʦʣʣʘ Tondiraba Jªªhall, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʩʘʤ ʣʝʜʦʚʳʡ ʭʦʣʣ, ʥʝʩʢʦʣʴʢʦ ʜʦʤʦʚ: ʧʷʪʠʵʪʘʞʥʳʝ ʠ ʜʝʚʷʪʠʵʪʘʞʥʳʝ ʧʘʥʝʣʴʥʳʝ 

ʜʦʤʘ, ʜʦʨʦʛʠ, ʜʝʪʩʢʫʶ ʧʣʦʱʘʜʢʫ, ʨʘʟʣʠʯʥʳʝ ʬʦʥʘʨʠ, ʟʥʘʢʠ, ʦʩʪʘʥʦʚʢʠ, ʟʘʙʦʨʳ, 

ʦʛʨʘʞʜʝʥʠʷ ʠ ʧʨʦʯʠʝ ʨʘʟʥʳʝ ʥʝʙʦʣʴʰʠʝ ʦʙʲʝʢʪʳ.  

 

ɺ ʧʨʦʛʨʘʤʤʝ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Blender ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʚʩʝ ʨʝʘʣʴʥʳʝ 

ʦʙʲʝʢʪʳ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʝʩʧʣʘʪʥʦ ʜʦʩʪʫʧʥʳʝ ʚ ʀʥʪʝʨʥʝʪʝ 

ʤʦʜʝʣʠ ʜʝʨʝʚʴʝʚ ʠ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʘ ʢʫʩʪʳ ʠʟʥʘʯʘʣʴʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʩʪʘʨʪʦʚʦʤ ʥʘʙʦʨʝ ʦʙʲʝʢʪʦʚ Unreal Engine 4, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ 

ʢʦʤʧʘʥʠʝʡ Epic Games. ɺ Unreal Engine 4 ʙʳʣʠ ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ 

ʦʙʲʝʢʪʳ ʠ ʨʘʩʩʪʘʚʣʝʥʳ ʧʦ ʢʘʨʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʠʭ ʨʝʘʣʴʥʳʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ. 

ʊʘʢʞʝ, ʙʳʣʠ ʥʘʩʪʨʦʝʥʳ ʧʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʚʝʱʝʥʠʷ ʠ ʣʘʥʜʰʘʬʪʘ.  

 

ʊʝʢʩʪʫʨʳ ʩʦʟʜʘʚʘʣʠʩʴ ʚ ʨʘʩʪʨʦʚʦʤ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ GNU Image Manipulation 

Program 2 ʠʣʠ GIMP 2. ʊʝʢʩʪʫʨʳ ʩʜʝʣʘʥʳ ʠʟ ʬʦʪʦʛʨʘʬʠʡ ʧʦʢʨʳʪʠʡ ʨʘʟʥʳʭ 

ʦʙʲʝʢʪʦʚ.  

 

ʇʨʦʝʢʪ ʜʦʚʦʣʴʥʦ ʦʙʲʝʤʥʳʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ. ʇʦʵʪʦʤʫ ʥʘ ʦʩʥʦʚʝ 

ʥʝʛʦ ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʜʚʝ ʜʠʧʣʦʤʥʳʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʦʩʚʝʱʘʶʪ ʨʘʟʥʳʝ ʦʙʣʘʩʪʠ 

ʧʨʦʝʢʪʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʡʜʝʪ ʨʝʯʴ ʦʙ ʠʛʨʦʚʦʤ ʜʚʠʞʢʝ Unreal Engine 4, ʘ ʠʤʝʥʥʦ 

ʦʙ ʠʤʧʦʨʪʠʨʦʚʘʥʠʠ ʤʦʜʝʣʝʡ, ʜʦʙʘʚʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʚʦʜʦʚ,  

ʥʘʩʪʨʦʡʢʝ ʢʦʣʣʠʟʠʠ, ʤʘʪʝʨʠʘʣʦʚ ʤʦʜʝʣʝʡ, ʦʩʚʝʱʝʥʠʠ, ʣʘʥʜʰʘʬʪʝ.  
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ɼʠʧʣʦʤʥʘʷ ʨʘʙʦʪʘ ʥʘʧʠʩʘʥʘ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠ ʩʦʜʝʨʞʠʪ ʪʝʢʩʪ ʥʘ 29 ʩʪʨʘʥʠʮ, 7 ʛʣʘʚ 

ʠ 42 ʨʠʩʫʥʢʦʚ. 
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Annotatsioon 

 

Kªesolev bakalaureusetºº teema on linnaosa mudeli loomine ja selle realiseerimine 

Blenderis ja Unreal Engine 4 prillide Oculus Rifti abil, mis kuvad virtuaalreaalsust. Mudel 

on loodud vªikese osa kohta Lasnamªelt Tondiraba Jªªhallini. See koosneb jªªhallist, 

mitmest majast: viieï ja ¿heksakordsetest paneelmajadest, teedest, lastemªnguvªljakust, 

erinevatest tªnavavalgustuspostidest, liiklusmªrkidest, bussipeatusest, piirdeaedadest ja 

muudest erinevatest vªikesetest objektidest. 

Kolmem»»tmelise modelleerimise programmis Blender on modeleeritud k»ik ¿lalpool 

loetletud reaalsed objektid. Puud ja muru on allalaaditud internetist, aga p»»sad olid olemas 

stardikomplektis Unreal Engine 4, mida arendati ja toetati Epic Games-i abil. Unreal 

Engine 4 abil imporditi modelleeritud objektid ja paigutati kaardil vastavalt nende reaalsele 

asukohale. Samuti seadistati materjalide, valgustuse ja maastiku parameetrid. 

Tekstuurid loodi rastergraafika redaktoris GNU Image Manipulation Program 2 v»i 

GIMP 2.  Tekstuurid on tehtud objektide erinevate katete piltidest. 

Projekti realiseerimine on ¿sna kogukas ¿hele inimesele. Seet»ttu oli kirjutatud kahte 

diplomitºid , missugused kirjeldavad erinevaid projekti osasid. Kªesolev diplomitºº 

koosneb mªngumootorist Unreal Engine 4, mudelite importeerimisest, taimestiku ja 

juhtmete lisamisest, mudelite materjalide seadistamisest, valgustusest ja maastikest. 

L»putºº on kirjutatud vene keeles ning sisaldab teksti 29 lehek¿ljel, 7 peat¿kki, 42  joonist. 
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Abstract 

 
The purpose of this bachelor work was to create a small part of the city using Blender and 

Unreal Engine 4 with a help of Virtual Reality headset Oculus Rift. To be more specific, 

there was created a model of a small part of Lasnamae district, located near the Tondiraba 

Ice Hall which includes ice hall itself, some houses: 5 and 9 stories high apartment blocks, 

roads, playground, various road lights, traffic signs, bus stops, fences, barriers and other 

small objects. 

 

All the objects listed above were modeled using 3d modeling software called Blender. 

There were free trees and grass models used for the project and bushes were taken from the 

originally presented Starter Content of the Unreal Engine 4, developed and supported by 

Epic Games. All the modeled objects were imported to the Unreal Engine 4 and placed 

across the map according to their real location. Also, the parameters of materials, lighting 

and landscape has been configured. 

 

Textures were created in the raster graphics editor GNU Image Manipulator Program 2 or 

simply GIMP 2. Textures were made using photos of various objects surfaces. 

 

The project is too complex to be done alone, so there were two bachelor works made, 

describing various parts of the project. This part of thesis is about the Unreal Engine 4 

game engine, specifically about models importing, adding foliage, cables, collision, about 

modelôs materials, lighting and landscape configuring. 

 

The thesis is in Russian and contains 29 pages of text, 7 chapters, 42 figures. 
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1.   ɺʚʝʜʝʥʠʝ 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʩʦʟʜʘʥʥʘʷ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʚ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʦʱʫʱʘʣ ʩʝʙʷ 

ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʨʝʘʣʴʥʦʤʫ ʤʠʨʫ. ʀʜʝʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʘ, ʠ ʝʸ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʪʩʷ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦʤʘʰʥʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʙʳʩʪʨʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦʟʚʦʣʷʷ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʜʣʷ ʦʙʦʠʭ ʛʣʘʟ ʩ ʥʫʞʥʦʡ 

ʯʘʩʪʦʪʦʡ ʢʘʜʨʦʚ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʛʨ, ʤʝʜʠʮʠʥʳ, ʦʙʫʯʝʥʠʷ 

ʩʦʣʜʘʪ, ʣʝʪʯʠʢʦʚ ʠ ʘʩʪʨʦʥʘʚʪʦʚ, ʩʦʟʜʘʥʠʷ  ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʪ.ʧ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʠʟʦʙʨʘʞʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ ʚ 

ʩʠʩʪʝʤʘʭ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʝʨʚʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, HTC Vive ʚʳʭʦʜʷʪ ʥʘ ʨʳʥʦʢ ʠ ʫʞʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʦʢʫʧʢʠ ʢʘʞʜʦʤʫ. ɺ ʵʪʦʡ 

ʨʘʙʦʪʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʯʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ Oculus Rift Development 

Kit 2.  

 

ɺ ʜʘʥʥʦʡ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʝ, ʠʩʧʦʣʴʟʫʷ ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ Unreal Engine 4, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʃʘʩʥʘʤʷʵ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ɻʣʘʚʥʘʷ ʮʝʣʴ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ï ʩʦʟʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʡ ʠ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʨʘʡʦʥʘ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʚ ʥʝʤ ʞʠʚʝʪ ʠʣʠ ʧʨʦʩʪʦ 

ʢʦʛʜʘ-ʣʠʙʦ ʥʘʭʦʜʠʣʩʷ ʪʘʤ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ, ʤʦʛ ʩʨʘʚʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʪʦʯʥʦ ʤʦʞʥʦ 

ʚʦʩʩʦʟʜʘʪʴ ʨʝʘʣʴʥʳʡ ʤʠʨ ʚ ʚʠʨʪʫʘʣʴʥʦʩʪʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʦʣʞʝʥ ʜʦʩʪʠʛʘʪʴʩʷ 

ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ. ɼʚʠʞʦʢ Unreal Engine 4 ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʦʣʞʠʪʴ ʜʘʥʥʫʶ ʨʘʙʦʪʫ ʠ ʜʦʧʦʣʥʠʪʴ. 

  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʦʩʩʦʟʜʘʪʴ ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ ʤʠʨʘ ʚ Unreal Engine 4, ʥʫʞʥʦ 

ʧʨʦʜʝʣʘʪʴ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʤʠʨʘ ʧʦʤʠʤʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ 

ʪʦʯʥʝʝ ʥʘʩʪʨʦʠʪʴ ʤʘʪʝʨʠʘʣ ʢ ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ, ʥʘʩʪʨʦʠʪʴ ʦʩʚʝʱʝʥʠʝ, ʜʦʙʘʚʠʪʴ 
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ʧʦʛʦʜʥʳʝ ʵʬʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʚʝʪʝʨ, ʫʯʝʩʪʴ ʣʘʥʜʰʘʬʪ ʤʝʩʪʥʦʩʪʠ, ʥʘʩʪʨʦʠʪʴ 

ʢʦʣʣʠʟʠʶ ʦʙʲʝʢʪʦʚ. 

 

1.1 ʎʝʣʠ 
 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: 

¶ ʀʤʧʦʨʪ ʤʦʜʝʣʝʡ ʠʟ Blender ʚ Unreal Engine 4; 

¶ ʈʘʩʩʪʘʥʦʚʢʘ ʦʙʲʝʢʪʦʚ ʧʦ ʢʘʨʪʝ; 

¶ ʅʘʩʪʨʦʡʢʘ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ; 

¶ ʅʘʩʪʨʦʡʢʘ ʦʩʚʝʱʝʥʠʷ; 

¶ ʅʘʩʪʨʦʡʢʘ ʢʦʣʣʠʟʠʠ; 

¶ ɼʦʙʘʚʣʝʥʠʝ ʣʘʥʜʰʘʬʪʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; 

¶ ʇʦʩʪʦʙʨʘʙʦʪʢʘ; 

¶ ʈʘʙʦʪʘ ʩ ʦʯʢʘʤʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ Oculus Rift. 

 

1.2 ʇʨʦʙʣʝʤʳ 
 

ʇʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʥʫʚʰʠʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ Unreal Engine 4: 

¶ ʅʘʩʪʨʦʡʢʘ ʤʘʪʝʨʠʘʣʘ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʝʛʦ ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʥʘʩʪʦʷʱʝʤʫ; 

¶ ʅʘʩʪʨʦʡʢʘ ʦʩʚʝʱʝʥʠʷ; 

¶ ʇʦʩʣʝ ʧʨʦʩʯʝʪʘ ʰʝʡʜʝʨʦʚ, ʣʘʥʜʰʘʬʪ ʦʩʪʘʝʪʩʷ ʙʝʟ ʪʝʢʩʪʫʨʳ. 
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2.   ʀʤʧʦʨʪ ʤʦʜʝʣʝʡ ʠʟ Blender ʚ Unreal Engine 4 

Unreal Engine 4 ï ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʢʦʤʧʘʥʠʝʡ 

Epic Games. Unreal Engine 4, ʚ ʦʩʥʦʚʥʦʤ, ʷʚʣʷʝʪʩʷ ʜʚʠʞʢʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ - ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʢʦʡ ʚ ʢʠʥʝʤʘʪʦʛʨʘʬʝ, ʘ 

ʪʘʢʞʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ. ɺ ʠʛʨʦʚʦʤ ʜʚʠʞʢʝ ʤʦʞʥʦ ʧʠʩʘʪʴ ʠʛʨʦʚʫʶ ʣʦʛʠʢʫ ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++, ʢʨʦʤʝ ʵʪʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʜʦʚʫʶ ʩʠʩʪʝʤʫ 

"ɹʣʫʧʨʠʥʪ", ʢʘʢ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ. 1. 

 

 

ʈʠʩʫʥʦʢ  1. ʇʨʠʤʝʨ "ɹʣʫʧʨʠʥʪʘ" [4] 

 

"ɹʣʫʧʨʠʥʪ" ï ʚʠʟʫʘʣʴʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ,  ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ 

ʥʘʧʠʩʘʪʴ ʣʦʛʠʢʫ ʠʛʨʳ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʥʝ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʩɹʷ "ɹʣʫʧʨʠʥʪ", ʘ ʣʠʰʴ ʥʘʩʪʨʦʡʢʘ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ.  

 

ʇʝʨʚʳʤ ʜʝʣʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʩʦʟʜʘʥʥʳʝ ʚ Blender ʤʦʜʝʣʠ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ Unreal Engine 4. ɼʣʷ ʫʜʦʙʩʪʚʘ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʧʘʧʢʠ 

ʜʣʷ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʩʪʘʥʦʚʢʠ ʤʦʜʝʣʝʡ ʧʦ ʠʛʨʦʚʦʡ ʢʘʨʪʝ 

ʤʦʞʥʦ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʢʩʪʫʨʳ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʦ ʧʘʧʢʘʤ. ʀʤʧʦʨʪ ʤʦʜʝʣʝʡ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʪʢʨʳʪʴ Content Browser, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʚʩʝ 

ʤʦʜʝʣʠ, ʪʝʢʩʪʫʨʳ, ʤʘʪʝʨʠʘʣʳ, ʟʘʛʨʫʞʘʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ ʫʞʝ ʟʘʛʨʫʞʝʥʥʳʡ 

https://habrahabr.ru/post/249965/
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ʩʪʘʨʪʦʚʳʡ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ ʚ ʠʛʨʦʚʦʤ ʜʚʠʞʢʝ; ʚʳʙʨʘʪʴ Import ʠ ʠʤʧʦʨʪʠʨʦʚʘʪʴ 

ʥʫʞʥʳʝ ʦʙʲʝʢʪʳ ʚ ʬʦʨʤʘʪʝ FBX (ʈʠʩ. 2). 

 

 

ʈʠʩʫʥʦʢ  2. ʀʤʧʦʨʪ ʤʦʜʝʣʝʡ 

 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʪʘʚʠʪʴ ʚʩʝ ʦʙʲʝʢʪʳ ʧʦ ʢʘʨʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʨʝʘʣʴʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ. ʂʘʨʪʫ ʤʦʞʥʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʚʤʝʩʪʝ ʩ ʢʘʢʦʡ-ʪʦ ʤʦʜʝʣʴʶ, ʣʠʙʦ 

ʩʦʟʜʘʪʴ ʣʘʥʜʰʘʬʪʳ ʠ ʥʘ ʥʠʭ ʩʚʝʨʭʫ ʥʘʣʦʞʠʪʴ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ. ɹʣʠʞʝ ʢ ʢʦʥʮʫ 

ʨʘʙʦʪʳ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʧʦʩʪʨʦʠʪʴ ʦʩʚʝʱʝʥʠʝ ʚʩʝʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʢʘʨʪʫ, 

ʩʦʟʜʘʥʥʫʶ ʥʘ ʣʘʥʜʰʘʬʪʘʭ, ʧʨʠʜʝʪʩʷ ʫʜʘʣʠʪʴ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʩʚʝʱʝʥʠʝ 

ʧʦʩʪʨʦʠʪʴʩʷ ʥʝ ʤʝʥʝʝ ʟʘ 2 ʯʘʩʘ ʠʟ-ʟʘ ʚʦʩʴʤʠ ʣʘʥʜʰʘʬʪʦʚ. 
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3.   ʅʘʩʪʨʦʡʢʘ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ 

ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʘʪʝʨʠʘʣʦʤ ʚ ʠʛʨʦʚʦʤ ʜʚʠʞʢʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ, ʚʝʜʴ 

ʤʘʪʝʨʠʘʣ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʠ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ. ʄʘʪʝʨʠʘʣ ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʮʚʝʪ, ʧʨʦʟʨʘʯʥʦʩʪʴ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʟʝʨʢʘʣʴʥʦʩʪʴ, ʩʠʷʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

 

ʂʦʛʜʘ ʩʚʝʪ ʧʦʧʘʜʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ, ʤʘʪʝʨʠʘʣ ʦʧʨʝʜʝʣʷʝʪ ʪʦ, ʢʘʢ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʚʝʪʦʤ. ʕʪʠ ʨʘʩʯʝʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʤʘʪʝʨʠʘʣ: ʪʝʢʩʪʫʨʳ ʠʣʠ 

ʮʚʝʪʘ, ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʩʚʦʡʩʪʚ.  

 

3.1 ʆʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ ʤʘʪʝʨʠʘʣʦʚ 
 

ɺʳʙʠʨʘʷ ʢʘʢʦʡ-ʣʠʙʦ ʤʘʪʝʨʠʘʣ, ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʛʨʘʬʠʢʘ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʩʝʪʴ 

ʙʣʦʢʦʚ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʥʝʤ ʠ ʧʨʦʠʩʭʦʜʠʪ ʦʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʤʘʪʝʨʠʘʣʦʤ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 3. 

 

 

ʈʠʩʫʥʦʢ  3. ʄʘʪʝʨʠʘʣ 
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ɺ ʦʢʥʝ ʛʨʘʬʠʢʘ ʠʤʝʝʪʩʷ ʦʧʠʩʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʛʦ ʥʘ 

ʈʠʩ. 4. 

 

 

ʈʠʩʫʥʦʢ  4. ʉʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ 

 

ʇʦʜʘʚʘʷ ʟʥʘʯʝʥʠʷ ʧʫʪʝʤ ʬʫʥʢʮʠʡ, ʢʦʥʩʪʘʥʪ ʠʣʠ ʪʝʢʩʪʫʨ ʥʘ ʚʭʦʜʳ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ 

ʈʠʩ. 4, ʤʦʞʥʦ ʠʟ ʦʙʲʝʢʪʘ ʩʦʟʜʘʪʴ ʧʦʯʪʠ ʣʶʙʫʶ ʬʠʟʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʅʝʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʩʚʦʡʩʪʚʘ, ʚʩʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʧʨʠʤʫʪ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʩʦʟʜʘʝʪʩʷ ʟʝʨʢʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ Specular ʠ Roughness, ʧʦʪʦʤʫ ʯʪʦ ʜʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʥʝ ʙʫʜʫʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʷ. Roughness ʧʦʥʘʜʦʙʠʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʟʝʨʢʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʘʜʢʘʷ, ʪʦʛʜʘ ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʥʫʣʝʚʳʤ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʥʦ ʨʘʚʥʦ 0.5. ʆʧʠʩʘʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʝʥʥʳʭ 

ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ. 

ɺ ʦʢʥʝ ʜʝʪʘʣʝʡ (ʈʠʩ. 5) ʚ ʜʘʥʥʳʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: 

¶ Blend Mode ð ʆʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʤʘʪʝʨʠʘʣ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʧʠʢʩʝʣʷʤʠ ʧʦʟʘʜʠ.  

ʇʘʨʘʤʝʪʨ Opaque ʟʥʘʯʠʪ, ʯʪʦ ʦʙʲʝʢʪ ʥʝʧʨʦʟʨʘʯʝʥ ʠ ʧʘʨʘʤʝʪʨʳ Opacity ʠ 

Opacity Mask ʚ ʦʧʠʩʘʥʠʠ ʢʦʥʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʢ ʥʘ ʈʠʩ. 4 ʥʝʘʢʪʠʚʥʳ. 
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ʇʘʨʘʤʝʪʨ Masked ʘʢʪʠʚʠʨʫʝʪ ʧʘʨʘʤʝʪʨ Opacity Mask ʠ ʧʦʟʚʦʣʷʝʪ, ʥʘʧʨʠʤʝʨ, 

ʧʦʜʢʣʶʯʠʪʴ ʢ ʥʝʤʫ ʘʣʴʬʘ ʢʘʥʘʣ ʪʝʢʩʪʫʨʳ, ʪʝʤ ʩʘʤʳʤ ʩʜʝʣʘʚ ʝʛʦ ʧʨʦʟʨʘʯʥʳʤ. 

ʕʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʢ ʧʨʠʤʝʨʫ, ʜʣʷ ʪʝʢʩʪʫʨ ʣʠʩʪʴʝʚ ʜʝʨʝʚʴʝʚ. 

ʇʘʨʘʤʝʪʨ Translucent ʘʢʪʠʚʠʨʫʝʪ ʧʘʨʘʤʝʪʨ Opacity ʠ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ 

ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ. ɺ ʜʘʥʥʳʡ ʨʘʙʦʪʝ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʤʘʪʝʨʠʘʣʘ ʩʪʝʢʣʘ. 

¶ Two Sided ð ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʤʘʪʝʨʠʘʣ ʜʚʫʭʩʪʦʨʦʥʥʠʤ. ʕʪʦ ʪʘʢʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʣʠʩʪʴʝʚ ʜʝʨʝʚʴʝʚ. 

 

 

ʈʠʩʫʥʦʢ  5. ʆʢʥʦ ʜʝʪʘʣʝʡ 

 

3.1.1 ɹʘʟʦʚʳʡ ʮʚʝʪ 
 

ɹʘʟʦʚʳʡ ʮʚʝʪ ʧʨʦʩʪʦ ʦʧʨʝʜʝʣʷʝʪ ʮʚʝʪ ʤʘʪʝʨʠʘʣʘ. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ RGB ʠ 

ʢʘʞʜʳʡ ʮʚʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0 ʜʦ 1. ɺʤʝʩʪʦ ʮʚʝʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʦʪʦʛʨʘʬʠʠ, ʠʣʠ ʪʝʢʩʪʫʨʳ, ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ. ɼʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʪʝʢʩʪʫʨʳ ʢʘʢ ʙʘʟʦʚʳʡ ʮʚʝʪ 

[5]. 

https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
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ʈʠʩʫʥʦʢ  6. ɹʘʟʦʚʳʡ ʮʚʝʪ [5] 

 

3.1.2 ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
 

ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʚʭʦʜ ʦʧʨʝʜʝʣʷʝʪ, ʦʙʣʘʜʘʝʪ ʣʠ ʤʘʪʝʨʠʘʣ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʅʝʤʝʪʘʣʣʳ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ Metallic, ʯʠʩʪʳʝ ʤʝʪʘʣʣʳ ʠʤʝʶʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʝ 1.0. ɽʩʣʠ ʞʝ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʨʞʘʚʘʷ ʠʣʠ ʧʳʣʴʥʘʷ 

ʧʦʪʨʝʙʫʝʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʥʘʯʝʥʠʝʤ ʚ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ 0 ʠ 1 [5]. 

 

 

ʈʠʩʫʥʦʢ  7. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [5] 

https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
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3.1.3 ɿʝʨʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 
 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʷʭ ʜʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʜʦʣʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ 0.5. ɿʥʘʯʝʥʠʝ Specular ʦʪ 0 ʜʦ 1 ʦʧʨʝʜʝʣʷʝʪ ʦʪʨʘʞʘʝʤʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʴ ʜʣʷ ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʤʝʪʘʣʣ ʜʘʥʥʳʡ ʚʭʦʜ ʥʠʢʘʢ ʥʝ 

ʙʫʜʝʪ ʚʣʠʷʪʴ [5]. 

 

 

ʈʠʩʫʥʦʢ  8. ɿʝʨʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ [5] 

 

3.1.4 ʐʝʨʦʭʦʚʘʪʦʩʪʴ 
 

ɺʭʦʜ Roughness ʦʧʨʝʜʝʣʷʝʪ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʥʝʨʦʚʥʳʤ. ʏʝʤ 

ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠʤʝʝʪ ʤʘʪʝʨʠʘʣ, ʪʝʤ ʩʠʣʴʥʝʝ ʦʪ ʥʝʛʦ ʙʫʜʝʪ 

ʨʘʩʩʝʠʚʘʪʴʩʷ ʩʚʝʪ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ.  ɺ ʩʣʫʯʘʝ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʧʦʣʥʦʩʪʴʶ ʛʣʘʜʢʠʡ. ɿʥʘʯʝʥʠʝ 

Roughness ʥʘ 1.0 ʙʫʜʝʪ ʜʘʚʘʪʴ ʧʦʣʥʦʩʪʴʶ ʤʘʪʦʚʫʶ ʠʣʠ ʨʘʩʩʝʷʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ [5]. 

https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
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ʈʠʩʫʥʦʢ  9. ʐʝʨʦʭʦʚʘʪʦʩʪʴ [5] 

 

3.1.5 ʅʝʧʨʦʟʨʘʯʥʦʩʪʴ 
 

ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʠ  ʠʩʧʦʣʴʟʦʚʘʥʠʠ Translucent 

Blend Mode. ɿʥʘʯʝʥʠʝ 0.0 ʜʘʝʪ ʧʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 1.0 - 

ʧʦʣʥʦʩʪʴʶ ʥʝʧʨʦʟʨʘʯʥʳʡ [5]. 

 

 

ʈʠʩʫʥʦʢ  10. ʅʝʧʨʦʟʨʘʯʥʦʩʪʴ [5] 

 

3.1.6 ʅʦʨʤʘʣʴ 
 

ɺʭʦʜ Normal ʠʩʧʦʣʴʟʫʝʪ ʢʘʨʪʫ ʥʦʨʤʘʣʝʡ, ʢʦʪʦʨʘʷ ʠʤʠʪʠʨʫʝʪ ʨʝʣʴʝʬʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʝʢʩʪʫʨʳ ʢʠʨʧʠʯʥʦʡ ʧʣʠʪʢʠ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʢʘʨʪʫ 

https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
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ʥʦʨʤʘʣʝʡ, ʢʦʪʦʨʘʷ ʚʠʟʫʘʣʴʥʦ ʫʚʝʣʠʯʠʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʛʦʥʦʚ ʥʘ ʦʙʲʝʢʪʝ, ʥʦ ʥʝ 

ʧʦʚʣʠʷʝʪ ʥʘ ʛʝʦʤʝʪʨʠʶ ʦʙʲʝʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜ ʫʛʣʦʤ ʙʫʜʝʪ ʚʠʜʥʦ, ʯʪʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʨʦʚʥʘʷ [5]. 

 

 

ʈʠʩʫʥʦʢ  11. ʅʦʨʤʘʣʴ [5] 

 

3.1.7 World Position Offset  
 

ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʚʝʨʪʝʢʩʘʤʠ ʦʙʲʝʢʪʘ ʩ ʧʦʤʦʱʴʶ 

ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʝʥʷʪʴ ʬʦʨʤʫ ʦʙʲʝʢʪʘ, ʧʝʨʝʤʝʱʘʪʴ, ʤʝʥʷʪʴ ʝʛʦ ʠ ʩʦʟʜʘʚʘʪʴ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʵʬʬʝʢʪʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʵʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʢʠʝ-ʪʦ ʯʘʩʪʠ ʦʙʲʝʢʪʘ, 

ʥʘʧʨʠʤʝʨ, ʣʠʩʪʴʷ ʥʘ ʜʝʨʝʚʴʷʭ ʤʦʛʣʠ ʰʝʚʝʣʠʪʴʩʷ, ʩʦʟʜʘʚʘʷ ʵʬʬʝʢʪ ʚʝʪʨʘ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʥʠʞʝ, ʈʠʩ. 12, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʝʢʪ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʦ ʩʧʠʨʘʣʠ ʠ ʚʦʣʥʘʤʠ ʚʚʝʨʭ ʠ ʚʥʠʟ, ʢʘʢ ʙʫʜʪʦ ʪʘʥʮʫʝʪ [5]. 

https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
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ʈʠʩʫʥʦʢ  12. ɼʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ ʧʦ ʩʧʠʨʘʣʠ ʠ ʚʦʣʥʘʤʠ [5] 

 

3.1.8  ʇʨʝʣʦʤʣʝʥʠʝ 
 

ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨ ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʦʙʲʝʢʪʘ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʩʪʝʢʣʦ, 

ʚʦʜʘ, ʢʦʪʦʨʳʝ ʧʨʝʣʦʤʣʷʶʪ ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʥʠʭ ʩʚʝʪ. ɼʣʷ ʚʦʜʳ ʩʪʦʠʪ ʧʨʠʤʝʥʷʪʴ 

ʟʥʘʯʝʥʠʝ 1.00, ʘ ʩʪʝʢʣʦ ʪʨʝʙʫʝʪ ʟʥʘʯʝʥʠʝ 1.52 [5]. 

 

 

ʈʠʩʫʥʦʢ  13. ʇʨʝʣʦʤʣʝʥʠʝ [5] 

 

 

 

https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
https://docs.unrealengine.com/latest/INT/Engine/Rendering/Materials/MaterialInputs/index.html
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3.2 ʇʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 
 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʝʡʰʝʛʦ ʵʬʬʝʢʪʘ ʚʝʪʨʘ ʤʦʞʥʦ ʢ ʚʳʭʦʜʫ World Position Offset 

ʧʦʜʢʣʶʯʠʪʴ ʙʣʦʢʠ Panner ʠ Sine. ʇʨʠ ʵʪʦʤ "ʩʢʦʨʦʩʪʴ" ʚʝʪʨʘ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʧʫʪʝʤ 

ʠʟʤʝʥʝʥʠʷ X ʠ Y ʬʫʥʢʮʠʠ ʩʠʥʫʩʘ ʚ ʧʘʨʘʤʝʪʨʘʭ ʙʣʦʢʘ Panner (ʈʠʩ. 14). 

 

 

ʈʠʩʫʥʦʢ  14. ʕʬʬʝʢʪ ʚʝʪʨʘ 
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4.   ʃʘʥʜʰʘʬʪ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

4.1 ʃʘʥʜʰʘʬʪ 
 

ʉʠʩʪʝʤʘ ʣʘʥʜʰʘʬʪʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ï ʛʦʨʳ, ʦʪʚʝʨʩʪʠʷ ʜʣʷ 

ʧʝʱʝʨ, ʜʦʣʠʥʳ, ʭʦʣʤʳ, ʚʦʟʚʳʰʝʥʠʷ, ʷʤʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʊʘʢʞʝ ʦʥʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʝʛʦ ʬʦʨʤʫ ʠ ʚʥʝʰʥʠʡ ʚʠʜ, ʠʩʧʦʣʴʟʫʷ ʨʷʜ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ 

ʤʝʥʶ Modes ʚ ʠʥʩʪʨʫʤʝʥʪʝ ʣʘʥʜʘhʬʪʘ ʝʩʪʴ ʪʨʠ ʨʝʞʠʤʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 15. 

Manage ï ʨʝʞʠʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʣʘʥʜʰʘʬʪʦʤ. Sculpt ï ʨʝʞʠʤ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʤʝʥʷʪʴ ʬʦʨʤʫ ʣʘʥʜʰʘʬʪʘ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʢʠʩʪʝʡ. ɹʣʘʛʦʜʘʨʷ 

ʜʘʥʥʦʤʫ ʨʝʞʠʤʫ ʤʦʞʥʦ ʩʦʟʜʘʪʴ, ʥʘʧʨʠʤʝʨ, ʛʦʨʳ, ʷʤʳ, ʨʘʚʥʠʥʳ ʠ ʪ.ʧ. Paint ï ʨʝʞʠʤ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʣʘʥʜʰʘʬʪʘ, ʨʠʩʫʷ ʥʘ ʥʝʤ ʪʝʢʩʪʫʨʘʤʠ.    

 

 

ʈʠʩʫʥʦʢ  15. ʄʝʥʶ Modes 
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ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʙʦʪʘ ʚ Unreal Engine 4 ʥʘʯʘʣʘʩʴ ʩ ʩʦʟʜʘʥʠʷ ʣʘʥʜʰʘʬʪʘ ʩʦ 

ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʥʠʤʢʘʤʠ ʤʝʩʪʥʦʩʪʠ. ɹʳʣʦ ʩʦʟʜʘʥʦ 8 ʣʘʥʜʰʘʬʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʩʚʝʨʭʫ 

ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʩʜʝʣʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʩʘʡʪʘ 

http://geoportaal.maaamet.ee/. ʆʜʠʥ ʣʘʥʜʰʘʬʪ ʠʤʝʝʪ ʨʘʟʤʝʨ 150ʭ150 ʤʝʪʨʦʚ, ʪʘʢ ʢʘʢ 

ʵʪʦ ʦʜʠʥ ʠʟ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʨʘʟʤʝʨʦʚ ʣʘʥʜʰʘʬʪʘ. ɼʘʣʝʝ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʘʥʜʰʘʬʪʘ 

ʨʘʩʩʪʘʚʣʷʣʠʩʴ ʦʙʲʝʢʪʳ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʟʜʘʚʘʣʩʷ ʧʦʩʣʝʜʥʠʡ ʣʘʥʜʰʘʬʪ, ʢʦʪʦʨʳʡ 

ʩʣʫʞʠʪ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʢʦʥʝʯʥʦʤ ʧʨʦʝʢʪʝ. ʇʦʩʣʝ ʝʛʦ ʩʦʟʜʘʥʠʷ ʤʦʞʥʦ ʙʳʣʦ 

ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʨʦʮʝʩʩʫ ʧʦʢʨʘʩʢʠ ʣʘʥʜʰʘʬʪʘ ʪʨʘʚʦʡ, ʱʝʙʥʝʤ, ʧʝʩʢʦʤ, ʛʨʘʚʠʝʤ. 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʢʨʘʩʠʪʴ ʣʘʥʜʰʘʬʪ ʚ ʨʘʟʥʳʝ ʪʝʢʩʪʫʨʳ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ, 

ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦ ʩʣʦʷʤʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ 

ʩʧʝʮʠʘʣʴʥʳʡ ʙʣʦʢ LayerBlend, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩ. 16, ʢ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ 

ʧʦʜʢʣʶʯʠʪʴ ʙʣʦʢʠ ʩ ʪʝʢʩʪʫʨʘʤʠ. 

 

 

ʈʠʩʫʥʦʢ  16. ɹʣʦʢ LayerBlend 

http://xgis.maaamet.ee/xGIS/XGis?app_id=UU82&user_id=at&bbox=308228.395061728,6375000,796771.604938272,6635000&LANG=1







































