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Research Progress of Technologies for Intelligent Landing on Small Celestial Bodies

LIANG Zixuan"’, LU Bingjie"’, CUI Pingyuan"’, ZHU Shengying"’, XU Rui"’,
GE Dantong"*, BAOYIN Hexi’, SHAO Wei'

(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. School of Aerospace Engineering, Tsinghua University, Beijing 100084, China;
4. College of Automation and Electronic Engineering, Qingdao University of Science & Technology, Qingdao 266100, China)

Abstract: To meet the robust landing requirement in the exploration and exploitation of small celestial bodies, based on the
landing exploration missions in China and abroad, the requirements of intelligent landing technologies were analyzed and the
corresponding research progress was discussed. Firstly, the landing exploration missions for small celestial bodies were reviewed.
Then, the traditional rigid landing mode and the novel intelligent flexible landing concept of small celestial bodies were
introduced, and the intelligent technology requirements of small celestial body landing were sorted out. On this basis, the research
progress on intelligent landing technologies was summarized from the aspects of dynamics, mission planning, perception,
navigation, guidance and control. Finally, the development trend of landing technology of small celestial bodies is envisioned.

Keywords: small celestial body; intelligent landing; flexible landing; mission planning; guidance navigation and control

Highlights:

e Research progress on intelligent landing technologies for small celestial bodies is systematically discussed.

o Small celestial body landing missions implemented in the world so far are summarized.

e Intelligent landing technologies for small celestial bodies involve dynamics, mission planning, perception, navigation,

guidance and control.

e The development trend of landing technology of small celestial bodies is envisioned.
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