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exploration mission
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Fig. 4 Framework of autonomous intelligent perception for unknown complex environment
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Research on Artificial Intelligence Technology for Solar System

Boundary Exploration Missions

ZHANG Zhe"?, TANG Yuhua’, ZHENG Zuoxiu', QIAO Dong', CHEN Hui’, ZHANG Tianzhu'

(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. Deep Space Exploration Lab, Beijing 100089, China;
3. Shanghai Academy of Spaceflight Technology, Shanghai 201109, China;
4. School of Information Science and Technology, University of Science and Technology of China, Hefei 230026, China)

Abstract: Solar system boundary exploration is of great significance to obtaining important scientific discoveries, promoting

strategic and forward-looking technological breakthroughs, and enhancing human space exploration capabilities. On the basis of

introducing the definition and future plans of Solar system boundary exploration missions, this paper analyzed the mission characteristics,

studied the current mission requirements and technical challenges, and systematically discussed artificial intelligence technologies

that need to be broken through, including intelligent processing of exploration data, intelligent perception of environment, event

and state and control, intelligent planning of exploration missions, and lightweight and reliable intelligent algorithms. This paper

can provide reference for the planning, demonstration, development, and implementation of Chinese Solar system boundary exploration

missions.

Keywords: Solar system boundary; artificial intelligence; mission characteristics; technical challenges

Highlights:

e The mission characteristics of Solar system boundary exploration were summarized, including long detection distance, large
communication delay, various detection targets, low data transmission rate and many unknown factors.

e The mission requirements and technical challenges of Solar system boundary exploration were explained, including perception
and information fusion, planning and decision control, navigation timeliness and precision, communication and data
transmission, health prediction and management, and fault diagnosis and repair.

o The key technologies of artificial intelligence in Solar system boundary exploration missions were given, including intelligent
processing of exploration data, intelligent perception of environment & event and state and control, intelligent planning of exploration

missions, and lightweight and reliable intelligent algorithms.
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