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Fig. 1 Lunar surface integrated environment cubic
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Fig.2 Visibility analysis sketch
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Fig. 3 Start-stop points and navigation points in period planning
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Fig. 4 Path search result
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Fig. 5 Path nodes of obstacle additional expansion
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Fig. 6 Guidance point of obstacle additional expansion
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Fig. 7 Search result of navigation points
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Study on Path Planning Method of Lunar Rover

YU Tianyi, FEI Jiangtao, LI Lichun, CHENG Xiao
(Beijing Aerospace Control Center, Beijing 10094, China)

Abstract: During the process of lunar detection tele-operation, scientific exploration target is determined by sensing data and
analyzing stage by stage in order to achieve planning of different level. According to planning requirements of different level and
considering the complex terrain constrains in exploration on the far-side of the moon, an integrated environment cubic model of the
lunar surface is established and a search algorithm of multiple constrained navigation points in the exploration period planning is
proposed, through which the navigation points determination is realized considering detection point attainability, illumination
condition, communication attainability and other factors comprehensively. For the navigation unit planning, a smooth curve path
search algorithm is designed considering terrain attainability cost, mobile mileage cost and operation cost. The result shows the
effectiveness and real-timeby the verification in simulation experiment environment.

Key words: lunar rover; path planning; multiple constrained searching; smooth curve path searching

High lights:

® Considering the complex terrain constrains in exploration on the far-side of the Moon, a lunar surface integrated

environment cubic model is designed and a multiple constrained navigation points search algorithm is proposed.

® In navigation search process, detection point attainability as well as different kinds of time-varying factors including

illumination condition, communication attainability are taken into consideration comprehensively and the search result satisfies

engineering practical needs.

® A smooth curve path search algorithm is designed, through which a relatively smooth curve path is obtained and obstacles

can be bypassed.

® In path search process, the TT&C efficiency constraints are taken into consideration including control frequency as well as

control cost, and the search results help to improve efficiency of rover motion control.
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