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Robot path planning based on improved sand cat swarm optimization algorithm
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Abstract: In order to find a better robot moving path, the sand cat swarm optimization algorithm was combined
with the cubic spline interpolation method to improve the sand cat swarm optimization algorithm. In the im-
proved sand cat swarm optimization algorithm, the uniformity of chaotic mapping was used to initialize the pop-
ulation to improve the population diversity. Secondly, by integrating mutualism and introducing Levy flight
strategy , the negative impact of local optimal solution was reduced and the convergence speed and accuracy of
the algorithm were improved. In two simulation experiments, the experimental data of the six optimization algo-
rithms were compared. Results show that the optimal solution, the worst solution and the average solution of the
improved sand cat swarm optimization algorithm were all better than those of the comparison algorithm, which
verifies the effectiveness and engineering practicability of the improved sand cat swarm optimization algorithm
for solving the path planning problem of mobile robots.

Keywords: robot path planning; sand cat swarm optimization algorithm; cubic spline interpolation; chaotic

mapping ; mutual symbiosis; Levy flight
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Fig.1 ISCSO path planning algorithm flow chart
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Tab.1 Algorithm parameter table

SCSO ro=2

ISCSO ro=2;a=0.4

MVO WEP=0.5

RUN w=1;wdamp=0.98;a=1;alpha=0.1;

AOA C1=2;02=6;C3=2;C4=0.5;u=0.1;/=0.1
PTRBA A=1;a=0.97;y=0.1; £,;,,=0; f,..=2;

IPSO-GOP  w,,, =0.4;3w,, =0.9;c1=1.5;c2=1.5
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Fig.2 Path comparison diagram in simple environment
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Fig.3 Comparison of iterative curves in simple

environment

F2 FEERET 30 XKW 6 MERFTKREEKEN L
Tab.2 Comparison of path length calculated by 6

algorithms in 30 experiments under simple environment
Ak I 2/ m efiffe/m  FIEE/m

PTRBA  313.439 2255 96.057 622 76 141.341 623 6

[PSO-GOP 256.245 561 8 114.336 974 5 192.567 492 1

TLBO  358.939 187 4 114.439 793 9 200.211 327 1
MVO 257.633 548 4 164.334 150 9 219.566 033 2
RUN 211.204 537 7 113.665 576 9 185.868 174 7
AOA 206.214 086 6 110.317 079 3 145.618 438 3
SCSO  284.017 083 4 97.804 249 37 196.323 265 3
ISCSO

187.115 987 8 87.90946367 111.338 085 8
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Fig.4 Path comparison diagram in complex environment
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Fig.5 Comparison of iterative curves in complex

environment
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Tab.3 Comparison of path length calculated by 6

algorithms in 30 experiments under complex environment
sk I ZE AR/ m LR/ m FHIE/m
PTRBA  2000.286 845 0 93.1230 767 3  223.575 577 4

IPSO-GOP  580.902 2802 128276 109 7  275.258 986 3

TLBO 547.634 8655 139.637 3249  291.305 570 3

MVO 403.885257 6 184994 1624 303.435475 1
RUN 259.930 8750 115014 0551 195.876 864 3
AOA 548.253 7351 161.644 2819  318.706 949 5
SCSO 623.039 287 8 110.649 790 8  217.398 716 8
ISCSO 283490 858 9 94.352 5018 4 149.010 832 4
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