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Fig.3 Flowchart of merging crater and rock models into terrain
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Fig.8 Result of panoramic imaging using Navcam camera
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Lunar terrain simulation and application in Chang'E-3 mission

LI Wei', SUN Yiwei', WAN Wenhui', LIU Zhaogin', HU Wenmin*?,

YUE Zongyu*, DI Kaichang', MIAO Yi*, ZHAN Lei’
(1. State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and Digital Earth, CAS, Beijing 100101,
China; 2. Beijing Aerospace Control Center, Beijing 100094,China; 3. loT Perception Mine Research Center, China
University of Mining and Technology, Xuzhou 221008, Jiangsu, China)

Abstract: Chang'E-3 rover is the first lunar rover launched by China National Space Adminis-
tration. As the ‘eyes’ of the rover, the navigation cameras play a crucial role in mission opera-
tions of the rover on lunar surface. High-resolution DEMs and DOMs generated from naviga-
tion images using photogrammetric techniques can provide accurate terrain and location infor-
mation for rover positioning and route planning. Simulation tests in experimental field before
launch are necessary to ensure the effectiveness and reliability of the techniques and proce-
dures. Computer simulation is undoubtedly a low-cost and efficient way to simulate the lunar
terrain and environment in the early verification process of the navigation cameras. Using com-
puter simulation, a variety of lunar terrain can be generated easily for verification of the mea-
surements of the navigation cameras with the pre-defined parameters.

In this paper, techniques of fine-scale lunar terrain simulation and texture simulation are
studied for navigation camera verification. Lunar terrain simulation consists of lunar basic ter-
rain simulation and lunar surface feature simulation. For basic terrain simulation, we first gener-
ate a rough terrain using random fractal algorithm, and then get a finer terrain from rough ter-
rain using midpoint displacement method. For lunar surface feature simulation, 3D models of
surface features, such as craters and rocks, are generated and placed on the basic terrain accord-
ing to certain rules, and then they are merged to the terrain by modifying the raster terrain data,
so that the terrain data can reflect the changes caused by the added feature models.

For texture simulation, texture mapping and texture merging methods are used to generate
terrain- consistent texture. Texture mapping creates textures based on the elevation values of
each position and its neighbors in the terrain data. Texture merging generates local textures by
Gaussian-weighted method using texture samples collected in advance. Lighting illumination is
also added to the generated terrain by Open Scene Graph software.

Finally, a realistic simulative lunar scene is generated and verification tests of the naviga-
tion cameras are performed according to the camera parameters and image acquisition instruc-
tions.

Key words: Chang'E-3 mission; simulation of lunar surface; fractal terrain; texture mapping
and merging



