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A Study on Terrain Construction of Unmanned Aerial
Vehicle Simulator Based on Spatial Information
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ABSTRACT
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FHE

Yong Seok Heo

This paper covers research on terrain construction for unmanned aerial vehicle simulators using spatial

information that was distributed by public institutions. Aerial photography, DEM, vector maps and 3D

model data were used in order to create a realistic terrain simulator. A data converting method was
suggested while researching, so it was generated to automatically arrange and build city models (vWorld
provided) and classification methods so that realistic images could be generated by 3D objects. For
example: rivers, forests, roads, fields and so on, were arranged by aerial photographs, vector map (land
cover map) and terrain construction based on the tile map used by DEM. In order to verify the terrain
data of unmanned aircraft simulators produced by the proposed method, the location accuracy was verified
by mounting onto Unreal Engine and checked location accuracy.
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Fig. 1. UAV simulator, (a) RealFlight drone simulator, (b) UAV factory GCS, (c) Army UAV simulator,
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Table 1. Source spatial information
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Fig. 2. example of aerial image and corresponding land
cover map. (a) aerial image, (b) land cover map,
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Fig. 3. Procedure of constructing spatial data for the proposed UAV simulator,
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Fig. 4. Source spatial
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Fig. 5. example of coordinate transform, (a) coordinate transformation setting, (b) coordinate transformation result,
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Fig. 6. Example of generated tile map. (a) texture tile map, (b) height tile map.
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Table 2, Tile map creation settings

Division Value
Tile Map Szie 256 ~8192 pixel
Resolution 05~5 m
MBR Coordinate
Interpolation Bilinear, Bicubic
File Type PNG, JPG, Tiff
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Table 3. Realistic image region classification setting

Layer Code Layer Code

road 154 marsh 510, 520
rice field | 211, 212 | bare land 610, 620

field 221, 222 forest 310, 320, 330
orchard 241 river 711,712
grassland | 410, 420 sea 721

Fig. 7. Example of rendering realistic image region
classification,
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Landscape Generated by height tile map. (a) Landscape setting, (b) Generated Landscape,
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Fig. 12, Landscape with material reflected.
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Fig. 14, Realistic image reflected (a) river, (b) forest, (c) grassland,



| |

Import Model Plugin (Unreal Engine)

Fig. 15. Model plugin structure,
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Fig. 17. Display reference point, (a) terrain converter, (b) unreal engine,
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