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Asteroid Landing Trajectory Dynamic Planning Method with
Complex Topography Adaptability

GE Dantong"**, ZHU Shengying"*"

(1. Institute of Deep Space Exploration, 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. Key Laboratory of Dynamics and Control of Flight Vehicle, Ministry of Education, Beijing 100081, China)

Abstract: Considering the safety threats posed by the complicated topography on the asteroid surface, a dynamic planning
method for topography-adaptive landing trajectory is proposed. In this paper, a multi-objective optimal waypoint sequence is
developed for the landing process. Based on the hazard detection information, an online evaluation of the collision threats is carried
out. To solve the conflicts between hazards and the nominal trajectory, a minimum waypoint re-planning method is designed,
which realizes an autonomous switch between waypoint robust tracking and dynamic planning of the local hazard avoidance
trajectory during descent. By employing the proposed method, adaptability to the complex topography environment of the lander is
enhanced and the asteroid landing mission safety is improved.

Keywords: asteroid landing; complicated topography; waypoint planning; multi-objective optimization; environment
adaptability

Highlights:

e Taking system state uncertainties and trajectory tracking deviations into account, a multi-objective optimal waypoint sequence is

generated.

e A real-time evaluation of the conflict between environment obstacles and the nominal trajectory is carried out.

e Onboard computation burden is reduced by changing the minimum number of waypoints to avoid the newly-detected obstacles.

e Through an autonomous switch between robust tracking and local waypoint re-planning, system environment adaptability is

improved.
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