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Shape/m 535 x 298 x 244
Spin-rate/h 12.132
Mass/kg 3.147 x 10"
Mean diameter/km 0.33
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Table 2 Key script API

KA T R A API

B T)EE  transform.position = new Vector3(x,y,z)

MHMI)REE  transform.localEulerAngles = new Vector3(R,, R,, R,)
e ThEe  transform.rotation = Quaternion.Euler(R,, R,, R.)

H#¥Zhfe  transform Rotate(R,, R, R.,Space.Self)
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Design of Terrain Dynamic Simulation and Landing View Simulation System

for Small Celestial Bodies

YAO Wenlong, LIUYi, SHAO Wei, SUN Yujie

(School of Automatic and Electrical Engineering, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: To solve the problem that it is difficult to carry out experimental verification for optical image navigation of small

celestial body detector landing section, a small celestial body terrain dynamic simulation and landing scene simulation system was

designed based on virtual reality, and the detector attitude design and landing sequence image acquisition were realized. The small

celestial body model was established by using three-dimensional modeling technology, and the weighted least square method was

used to realize the smooth grid of the model; linear interpolation was used to process the map, and texture mapping was realized by

combining spherical mapping with cube mapping; the virtual scene simulation was developed, and the detector attitude design was

realized according to the rotation matrix method. Experiments show that the simulation system can meet the demand for image

navigation verification of the landing section of the probe, and can realize dynamic observation of small object topography and

landing image acquisition with high graphic quality and good real-time performance, and the effectiveness of the system is verified

by specific example simulation.

Keywords: small object detection; dynamic simulation; 3D modelling; texture mapping; attitude design

Highlights:

e The establishment of 3D morphological features of small celestial bodies, triangular mesh smoothing and mapping linear
interpolation are completed, and texture mapping of 3D models is realized.

e The detector attitude description method based on the rotation matrix method is implemented for small object detector attitude
design.

e Based on Unity3D and 3DSMax, we developed a dynamic simulation system of small object terrain and landing view simulation
system, designed the scene object related functions such as virtual camera, and realized the dynamic observation of small object terrain
topography and the acquisition of landing sequence images.

e The software of this system can realize the interface with GNC system, and set the detector and each object of the scene by

reading the real-time data given by GNC system.
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