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Fig. 1 Illustration of state transitions
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Table 1 Planning algorithm based on extensible states

Hik: BTy RRSMRE %

1: procedure Find-Plan (I, G)

2: Let 7T be the current partial plan, P be a set of candidate plans
3: Let f(71) be the current set of flaws

4: g0 =1

5: While P # ¢ do

6: { for each p; € P

7: compute transition state set

8: 7= 1tU selected transition state
9: P: =P\ {n}

10: if f(71) = ¢ then

11: return 7¢

12: else

13: choose f € f(m)

14: P := PURefinement(tt,f)}
15: return failure
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Mission Planning Approach Based on Extensible States for Deep Space Probes

JIN Hao"*, XU Rui"’, CUI Pingyuan"’, ZHU Shengying"*

(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)

Abstract: Due to the uncertainty in deep space exploration, mission planning technology is required for deep space probes to

realize autonomous control. In view of the complex function and coupling operation constraints of deep space mission planning, the

extensible states are defined based on the state knowledge framework. Based on the analysis of involved constraints in mission

planning, the extensible state based planning algorithm is proposed. And the designed structure of extensible states is able to prune

irrelevant search space, accelerate the searching process and improve the planning efficiency. The comprehensive experiments are

carried out and the computational results indicate that our algorithm can reduce nearly half of the planning steps, accelerate the

process of problem solving, and improve the efficiency of mission planning

Key words: mission planning; extensible states; planning algorithm

High lights:

e A mission planning approach for deep space probes is proposed.

e Transition states are used for better description of deep space probes.

e A special structure is designed to fully compliant with the new modeling elements and cope with the searching efficiency.

e A planning algorithm based on extensible states is designed.

[Tt ek, ELFR: RE]



