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Path Planning Based on Improved Particle Swarm Optimization Algorithm
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Abstract: The traditional particle swarm optimization ( PSO) algorithm has some shortcomings such as
low convergence precision stagnant search and so on which lead to the low precision of robot path
planning. In order to improve the precision of path planning the traditional particle swarm optimization
algorithm was improved. Firstly the inertia weight factor and acceleration factor were adjusted adaptively
by the trigonometric function in each stage of the algorithm operation so that the parameters in the
algorithm were optimized in each stage of the algorithm operation and the search ability of the algorithm
was improved. Secondly the hen equation and chick equation of chicken swarm algorithm were
introduced to perturb the search stagnation particles and the global optimal solution was used in the
introduced equation to make the disturbed particle approach the global optimal solution. Finally through
two sets of comparative experiments of function optimization and path planning it was proved that the
improved algorithm had the advantages of high searching precision and good robustness.
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Tab.2 Results of function optimization
PSO CPSO WPSO WCPSO
3.367003 x 10~ 3.349513 x 10 ~'% 4.241170 x 10~ 4.919 436 x 10 ="
h Mean 6. 866457 x10~° 1.247232 x10 712 2.394 071 x 10 714 5. 177 476 x 10 ~1%
Std 6.526707 x10~° 2.162 511 x 10 ~1% 6.439 900 x 10 =14 8.201 372 x 10 1%
7.099 393 x 10 ~# 4.116 178 x 1013 2.549 862 x 10 714 2.871 693 x 1016
f Mean 1.682432x10° 5.193652 x 101" 3.597 628 x 10 142 1.721 477 x 10 =12
Std 1.636 995 x 10 ~¢ 7. 600374 x 10 =" 1.007 399 x 10 =4 3.081 619 x 10 =12
3.701933 x 10~ 4.499 851 x10 1% 2.461082 x 10 ~1# 5.538497 x 10 =¥’
2 Mean 1.395 884 x 10 ~% 1.439 152 x 10~ 2.562 167 x 10 ~ 14 1.131 121 x10 '3
) Std 3.450040 x 10 % 2.587367 x10 ' 6.002 556 x 10 ~'* 2.553881 x10~'*
5 2. 869 000 x 10 ~12 5.083 069 x10 7" 1. 696 671 x 10~ 5.350331 x 10 =%
10 Mean 6.149297 x 10 ~* 4.537087 x10 1 1.103 658 x 10 ' 2.929482 x10°"
Std 2.296 402 x 10 73 1.182370 x 101 3.114989 x 101 3.203 834 x 10"
0 0 0 0
2 Mean 0 0 0 0
_ Std 0 0 0 0
Js 2. 136 403 1. 600 037 9.506 901 x 10 ~2 1.166 357 x 10 =2
10 Mean 6.277 601 3.482 057 3.972730 1. 807 747
Std 2.077 086 1.584 136 2.757 420 1.022 275
8. 881784 x10~1¢ 8. 881784 x 1016 8. 881784 x 101 8. 881784 x 101
2 Mean 8. 881784 x10~1¢ 8. 881784 x10 16 8. 881784 x 1016 8. 881784 x 101
Std 0 0 0 0
s 3.253477 x107° 2.234 583 x10~° 2.216271 x10 1 3.574 474 x10 1!
10 Mean 0.373 138 6 6.212239 x10 73 0.206 412 8 1.493 499 x 10~
Std 0.693 037 8 1.754 376 x 10 ™* 0.581773 8 1. 896 008 x 10 ~°
\/(xi_a)z +(yi _b)2
V( k) =max(1— R 0)
(15)
K_
(k) —
w— 1 w =100
R(k)— k
4
L. =12.141590.
4 3.2.3
Fig.4 Environment model
R—— ( 4 WPSO 2
1 0.5) 150 500,
3.2.2 10 o
S( %y ¥,) T(x,,, v,..) 5 10 WCPSO WPSO
x y
X=(x, % = x) Y=(5 5 = 5)- : > 10
n ; WPSO
L= 3 (V=) e (=) 7+
K o 6.7 10 WCPSO
,Z] wV (k) ) (14) \wpso . 6 7



376 2018

5 °

Fig.5 Comparison of experimental results
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Fig. 6 Path planning results of improved algorithm
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Fig.7 Path planning results of WPSO
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