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Robot Path Planning Based on Rough Set Reduction and
Lion Swarm Optimization

WAN Renxia, GAO Yanlong
( Ningxia Key Laboratory of Intelligent Information and Big Data Processing, Yinchuan 750021, China)

Abstract: In order to solve the problems of redundant data, poor path searching quality and slow conver-
gence speed in robot path planning, an optimal path algorithm based on rough set reduction technology
and lion swarm optimization was proposed. Firstly,the grid method was adopted to model the working en-
vironment of the robot. Secondly,rough set reduction and core were used to simplify the initial decision
table into a minimization decision table which was used to train the initial lion population. Finally, the
improved lion swarm algorithm was used to find the optimal path. Experimental results showed that the

proposed algorithm had the advantages of high path searching quality, fast convergence speed and consid-

erable optimization stability.
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Figure 1 Robot path planning by grid method
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Table 2  Simplified decision table
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Figure 3 Path planning of four algorithms in 10x10 grid
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Figure 4 Trend of fitness values of four algorithms in 10x10 grid
3.2 13 13 HiH4& R ER 2 M K

GA .PSO LSO . TLSO 7£ 13 = 13 & B £ B 1Y %
BRI E 5 B, b a0 & 00 A K B

R4 10x10 HhAE P 4 ¥ I ik 4 3 B F AR AR 3B AT B 1)
Table 4 Fitness values and running time of four

algorithms in 10x10 grid
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GA 17 17.12 0.727
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ILSO 12 12.56 0.504
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Figure 5 Path planning of four algorithms in 13x13 grid
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Table 5 Fitness values and running time of four

algorithms in 13x13 grid
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GA 31 33.44 1.747
PSO 23 26. 04 2.044
LSO 17 19. 60 1.487
ILSO 16 17.46 0. 954
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