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Hazard Avoidance for Complex Planetary Surface Landing Using Augmented

Curvature Guidance Method

YANG He"’, YUAN Xu"’, GE Dantong"’, ZHU Shengying"*

(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. Yangtze Delta Region Academy of Beijing Institute of Technology, Jiaxing 314000, China)

Abstract: A hazard avoidance strategy based on augmented curvature guidance was presented for complex planetary surface
landing. Based on the basic curvature guidance law, a hazard avoidance augmentation term was introduced. The idea of spacecraft
landing space division was used and an anti-collision zone was defined in the collision prone zone near the hazards. The continuous
analytical hazard avoidance guidance law was derived based on anti-collision zone. While meeting the geometric convex trajectory
state constraints, the hazard avoidance guidance law evaluated the relative position relationship between spacecraft and hazards,
which can quickly steer the spacecraft away from hazards and increase landing safety. Simulation results reveal that the validity of
avoiding terrain hazards on the complex planet surface and achieving pinpoint soft landing is enhanced, with good flexibility and
reliability.

Keywords: planetary surface landing; hazard avoidance augmentation term; anti-collision zone; augmented curvature
guidance method

Highlights:

e The characteristics of basic curvature guidance are analyzed.

e Based on the basic curvature guidance law, the hazard avoidance augmentation term is introduced and the augmented curvature

guidance method is designed.

e The spacecraft landing space is divided and an anti-collision zone is defined in the collision prone zone near the hazards.

e The continuous analytical hazard avoidance guidance law is derived based on anti-collision zone.

e The new algorithm law can effectively avoid terrain hazards on the complex planet surface and achieve pinpoint soft landing.
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