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Parameters setting of particle swarm optimization
based on orthogonal experiment analysis

Lin Zhensi, Liu Guomai, Sun Lei

(School of Management, Fujian University of Technology, Fuzhou 350118, China)

Abstract ; Particle swarm optimization ( PSO) has been widely used in many fields due to its superi-
or performance and ease of implementation. However, the main parameters of PSO, w,c, and ¢, , are
hard to select. Based on the orthogonal experiment design method, an experiment was conducted on
four benchmark functions to search the optimal parameters setting of PSO. The experimental results
show that the PSO has better performance whenw = 1 and¢, = ¢, = 3.
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Tab.1 Parameters setting of related studies
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Tab. 2 Levels setting of factors
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¢, 1.01.21.41.61.82.02.22.4262.83.0
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Tab.3 The header design of orthogonal test
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Tab.4 Benchmark function of the experiment
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Tab.5 Other parameters setting of PSO
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1629.31 4851.24 5829.72 14.2713.45 12.82

682.41 4732.45 5763.9543.3613.64 8.91

10 618.18 4690.05 5480.1947.0015.18 13.64
% 1.0 3.0 1.0 1.0 3.0 3.0
H%2% R 12534.83 2077.52 733.2647.0011.09 7.82
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Tab.6 The experimental result ot F1 function
SN RRCLSURIE SRR B IR
K w ¢ c, w e c,
0 13153.01 6723.755269.28 0.00 4.09 9.27
1 11953.36 6767.57 5804.12 0.00 7.36 12.91
2 9273.15 6648.45 5454.30 0.00 8.18 5.82
3 7302.64 6079.87 5686.37 0.00 8.82 8.73
4 6046.60 5653.02 5818.78 0.00 8.82 8.36
5 4999.17 5635.39 6002.54 0.00 8.82 8.36
6 4088.44 5386.27 5503.68 0.36 9.27 9.18
7 2658.43 5236.645791.76 1.91 9.27 8.91
8
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Tab.7 The experimental results on F2 function
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Tab.9 The experimental result of F4 function
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K- w I ¢, w ¢ ¢, Ik w I c, w ¢ c,
0 156282.28 52183.63 43574.97 0.00 3.73 11.45 0 245.26 185.57 148.94 0.00 0.82 10.00
1 124470.66 53231.96 47575.28 0.00 8.73 12.45 1 228.42 173.14 153.81 0.00 2.91 7.09
2 80651.10 51124.06 45019.10 0.00 7.55 8.45 2 212.53 168.33 154.39 0.00 2.82 5.73
3 50984.91 44267.63 45178.55 0.00 7.82 12.64 3 191.92 164.18 152.25 0.00 5.09 6.64
4 32223.88 46677.95 47871.13 0.00 8.91 10.18 4 184.61 161.49 151.76 0.00 5.27 6.18
5 21557.94 42135.28 46748.20 0.00 8.36 7.64 5 167.24 156.49 163.29 0.00 6.64 4.18
6 16 098. 12 45308.85 37720.70 4.09 10.18 11.55 6 149.85 151.83 151.16 1.64 7.73 7.55
7 10232.89 44203.33 47686.47 8.73 11.73  8.18 7 125.00 145.98 157.03 5.00 8.55 6.73
8 4969.20 42256.32 49213.54 18.18 14.36 12.18 3 96.51 134.42 152.27 11.27 11.18 8.73
9 483.91 39582.23 45266.75 42.00 15.82 10.27 9 44.58 126.23 153.98 30.73 14.00 6.82
ﬁ[jlj(‘)j% 34?:(1)2 37 322:(7)7 2 443:33 4?:21 2(3):(7)3 1?:31 10 40.90 119.15 147.93 31.73 15.36 10.73
WIES 1.0 3.0 3.0 1.0 3.0 3.0

2% R 155939.16 15905.18 11492.84 44.91 17.00 5.27

w > c >0 w > ¢ > Cy

®8 F3AHIAWLERS

Tab.8 The experimental result of F3 function
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0 119.51 65.82 49.15 0.00 3.27 9.18

1 108.26 61.35 53.33 0.00 8.00 12.36

2 85.19 61.15 49.76 0.00 8.36 6.09

3 67.87 55.30 52.80 0.00 8.73 9.18

4 55.83 50.98 53.18 0.00 8.64 8.91

5 46.01 51.18 56.71 0.00 8.91 8.36

6 37.58 49.59 50.22 0.73 9.18 9.27

7 25.96 46.30 53.46 2.18 9.27 9.00

8 16.84 45.75 53.85 14.09 13.64 13.00

9 4.60 44.16 51.36 44.09 13.55 8.73

10 6.24 42.34 50.10 46.55 16.09 13.55
WIS 0.9 3.0 1.0 1.0 3.0 3.0

%R 114.91 23.48 7.55 46.55 12.82 7.45
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Tab.10 Frequency table of optimal solutions
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Fig.1 Mean optimal fitness of benchmark functions
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Tab.11 Kruskal-Wallis test on experimental results

N pfE
Febr H#E
F1 2 F3 F4
W <2.2x107" <2.2x107"° <2.2x107' <2.2x107'®
SR AL c, 0.8393 0.946 1 0.754 3 0.694 6
¢, 1 1 1 1
w 9.37x107"° 2.23x10°" 8.81x10°" 6.19x10°"
SEEREOREV IR 0. 806 0.720 8 0.676 1 0.616 6
¢, 0.999 9 0.9989 0.999 5 0.999 3
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Fig.2 Mean number of convergence for benchmark functions
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Tab.12 Parameters setting of comparison experiment
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