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Reconfigurability Evaluation and Autonomous Reconfigurable
Strategy of Deep Space Probes

XU Heyu', WANG Dayi?, LIU Chengrui', LI Wenbo', FU Fangzhou', ZHANG Kebei'

(1. Beijing Institute of Control Engineering, Beijing 100094, China;
2. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: In view of the severely limitation of resources (including computing resources, hardware resources and energy
resources) and unmaintainable characteristics in the process of deep space exploration, the comprehensive evaluation method and
autonomous reconfigurable strategy of deep space probes are studied. In this paper, the reconfigurability of the deep space probe
control system is considered in the ground design stage, and the quantitative comprehensive evaluation index of the system
reconfigurability is given.

The autonomous reconfigurable strategy is given based on the proposed evaluation index, which improves the operation of the
control system of the deep space probe from the perspective of design and achieves the goal of autonomous fault handling and
autonomous operation of deep space probes.

Key words: deep space probes; reconfigurability evaluation methods; autonomous reconfigurable strategy

High lights:

® The operation of the control system of the deep space probeisimproved from the perspective of design and the goal of

autonomous fault handling and autonomous operation of deep space detector is achieved.

® A comprehensive quantitative reconfigurability evaluation method is proposed, which takes the effects of system

controllability, tracking performance and robustness on the reconfigurability into consideration.

® The autonomous reconfigurable strategy of self-healing control method is designed based on the comprehensive

reconfigurability evaluation index.
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Suggestions on Artificial Intelligence Technology Application and
Development in Deep Space Exploration

YE Peijian'; MENG Linzhi*>, MA Jinan>, WANG Qiang?, LI Ying?>, DU Yu?, WANG Shuo'

(1. China Academy of Space Technology, Beijing 100094, China;
2. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: The detection target of deep space exploration mission is further and further away from the earth, the time-delay of
TT&C increases gradually, and the priori knowledge of the target is limited. Therefore, the autonomous performance of the
explorer is increasingly required to implement scientific exploration in a distance, unknown and uncertain environment. With the
development and application of artificial intelligence technology, it is necessary and possible to apply artificial intelligence
technology to improve spacecraft autonomy in the field of deep space exploration. In this paper, he development of artificial
intelligence technology is introduced briefly, the application of artificial intelligence technology in the field of space flight is
analyzed. According to the characteristics and application scenarios of the future planning of deep space exploration, the potential
demands on the application of the artificial intelligence technology in the task are analyzed, and some views and development
suggestions of the applications of artificial intelligence technology to deep space exploration are proposed.

Key words: deep space exploration; artificial intelligence technology; application demands; development proposal

High lights:

® Point out the essential requirements of improving the autonomous capability of the follow-up deep space exploration

missions.

e Summarize the connotation of artificial intelligence technology application in deep space exploration.

e Summarize the application requirements of artificial intelligence in deep space exploration.

e Put forward some suggestions on artificial intelligence technology application in deep space exploration.
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