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Table 1 Description of activities in mission model of the deep

space explorer for the closing phase to a small body
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Fig. 1 Initial states of the deep space explorer in the closing phase

to a small body
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Fig. 2 Description of goals of the deep space explorer
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Fig.3 Compressive actions
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Fig. 5 Heuristic algorithm based on time constraints
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Fig. 6 Plans for missions in the closing phase to a small body
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Time Stamped States based Heuristic Algorithm
for Spacecraft Mission Planning

LI Zhaoyu'?, XU Rui '*

(1. Institute of Deep Space Exploration Technology. Beijing Institute of Technology. Beijing 100081, China;
2. Key Laboratory of Dynamics and Control of Flight Vehicle, Ministry of Education, Beijing 100081, China)

Abstract: For real time in deep space exploration, it is a requirement of autonomous mission planning for the
explorer to find a plan as soon as possible. A kind of method is to use heuristic algorithm. At the same time,
durative actions and numeric information have to be processed. According to these characteristics, this paper adapts
planning domain definition language (PDDL) to establish knowledge models and describe time and resource
constraints. Then the heuristic algorithm based on condition number is proposed to solve planning problems of deep
space exploration. Finally, we compare this heuristic with context-enhanced additive heuristic based on action time
in TFD (Temporal Fast Downward) planner. The result of the experiment shows that the heuristic algorithm we
proposed is better to solve the planning problems in deep space from the point of view of real time.

Key words: deep space exploration; heuristic; durative actions; numeric
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