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Fig. 1 Diagram of active suspension
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Fig.2 Comparison between active and passive suspension
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Table 3 Drive force of wheel
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Table 5 Drive force of angle adjustment mechanism
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Dynamics Modeling and Simulation Analysis of Mars Rover System

PAN Dong, LI Delun, YUAN Baofeng, JIA Yang, WANG Rui, ZHANG Zezhou

(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: In view of the fact that the Martian terrain environment cannot be realistically simulated on the ground, the
functional performance of the rover is not fully verified on the ground, especially the Chinese rover adopts an active suspension
mobile system, lacks experience in orbit. Establish a real dynamics model of the rover system, and comprehensively verify the
rover's movement performance and strategy under different terrains through mathematical simulation methods. the simulation results
show that the vehicle body lifting and wheel-lifting walking can effectively improve the passing performance and fault tolerance of
the rover. Give the quantitative influence of terrain environment and walking gait on the performance of the rover, provide reference
for Chinese Mars rover application in orbit and troubleshooting.

Keywords: Mars rover; active suspension; dynamics modeling; performance verification

Highlights:

e The terrain environment of Mars is complex.

e Passive suspension Mars rover is easy to sink and difficult to climb; Active suspension Mars rover has the functions of wheel-

lifting walking and peristaltic walking.

e Improve the trafficability of complex terrain environment.

e The surface environment of Mars cannot be simulated accurately.

e It is verified by simulation, provide reference for Chinese Mars rover application in orbit and troubleshooting.
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