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Design and Application of Flexible Intelligent System for Sampling on the

Extraterrestrial Body

DENG Xiangjin, JIN Shengyi, ZHENG Yanhong, PENG Jing, YAO Meng, SHI Wei

(Beijing Institute of Spacecraft Engineering, Beijing 100094, China)

Abstract: Sampling of extraterrestrial bodies is an important development direction for future deep space exploration.

Different from low Earth orbit missions, sampling of extraterrestrial bodies is usually restricted by many factors, such as long

communication delay, limited energy and unstructured mission execution environment. On the one hand, the ground system cannot

support such tasks in real time, which requires the spacecraft to have high autonomy. On the other hand, the limited computing

resources of the system on the spacecraft and the high uncertainty of the mission environment lead to the complexity and low

reliability of the fully autonomous design on the spacecraft, which still needs the decision support from the ground system to a large

extent. The two contradictory aspects affect and hinder the smooth implementation of the task. According to this, in this article,

through the analysis of celestial sampling system and its demand for artificial intelligence technology, a celestial sampling flexible

system was designed and constructed based on artificial intelligence technology, to systematically support task execution task

function modules by flexible configuration of the spacecraft and the ground system in the process, so as to gradually achieve high

spacecraft autonomous ability to improve the efficiency of task execution. The system has been verified and applied in Chang’e-5

sampling package test, and the verification results show that the efficiency and reliability of sampling tasks can be significantly

improved with the support of the system.

Keywords: agent-ground combination; flexible sampling system; huge time delay; sampling on the extraterrestrial body

Highlights:

e The sampling system of extraterrestrial objects was analyzed, and the direction of intelligentization improvement of the existing

system was proposed.

e Based on the above analysis, a flexible intelligent system design method was proposed.

e The effectiveness of the design method is demonstrated by the design and application of flexible system.
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