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Bouncing Motion and Path Planning of Small Body Surface Rover

WANG Bang"*, XU Rui"?, LI Zhaoyu"*, GAO Yue’

(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China; 2. Key Laboratory of Autonomous Navigation and
Control for Deep Space Exploration, Ministry of Industry and Information Technology, Beijing 100081, China;
3. Space Star Technology Co., Ltd., Beijing 100081, China)

Abstract: To address the problem that wheeled mobile rovers are difficult to adapt to the weak gravitational environment of
small bodies. The jumping mode of the rover with cubic configuration was analyzed. A single-step bouncing strategy was proposed
to exploit its barrier-crossing capability. At the same time, a variable-step A* algorithm was proposed to plan the surface movement
path of the rover. The simulation results show that the rover can effectively cross the obstacles. The new algorithm reduces the path

nodes and is more efficient for high-density obstacle terrain.

Keywords: small body defense; surface bouncing; path planning

Highlights:

e The surface jumping mode is analyzed in weak gravitation.

e A single-step bouncing strategy is achieved on the small body surface combined with attitude control.
e A variable-step A* algorithm is proposed to achieve rover path planning.

e The new algorithm is significantly more efficient for complex obstacle terrain and better suited for surface bounce rover.
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