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Algorithm evaluation for lunar rover path-planning

YIN Li-ming', JIA Yang®
(1. Department of Precision Instrument and Mechanology, Tsinghua University, Beijing 100084, China; 2. School of
Astronautics, Harbin Institute of Technology, Harbin 150001, China)

Abstract:In this paper the performance of the algorithm for lunar rover path-planning is evaluated,
and a quantified evaluating function for the performance of the path-planning algorithm was proposed.
The feasibility of the evaluating function was verified by experiments. Two commonly used global
planning algorithms and two local planning algorithms were taken into consideration, and the search
algorithm which is more adaptive for lunar exploration was identified by theoretical analysis using the
evaluating function and by experiments. It is demonstrated that the proposed quantified evaluating
function for the performance of path planning algorithm is not only feasible but also universal, which
could be adaptable in evaluating other path planning algorithms.
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Fig. 1 Evaluate standard for path planning algorithm
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Fig.2 Flow chart of D" algorithm
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Fig. 3 Flow chart of genetic algorithm
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Table 1 Operating time of global planning algorithm ms

Bk 1 B#BRE2 HAE3 R4 MRS
D Bk 0.250 0.265 0.125 0.218 0.235
ALk 0.094 0.078 0.031 0.062 0.078
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Table 2 Node number searched by global planning algorithm

Wik R iz 2 iz 3 B’z 4 iz 5
D& 284 270 94 242 249
WiEEYE 52 47 22 44 16
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Fig. 4 Paths searched by global planning algorithms
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Fig. 5 Flow chart of artificial potential field approach
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Fig. 6 Flow chart of Morphin algorithm
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Table 3 Operating time of local planning algorithm ms

Bk Rl Rz B3 BEE4 ERAES
Force H % 0.469  0.296 0.468 0.516  0.484
Morphin % ¥ 0.109 0.110 0.110 0.141  0.141
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Table 4 Node number searched by local planning algorithm

Bk Rl Rz BRI KBB4 ERES
Force # 1% 233 143 243 257 238
Morphin %1% 701 676 626 901 901
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Fig.7 Paths searched by local planning algorithms
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