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Proposal of Adaptive Range Particle Swarm Optimization

Satoshi Kitayama, Masao Arakawa, Koetsu Yamazaki
Department of Human & Mechanical Systems Engineering, Kanazawa University,
Kakuma-machi, Kanazawa-shi, I shikawa, 920-1192, Japan

This paper proposes a new method which is called as the Adaptive Range Particle Swarm Optimization
(ARPSO), based on the Adaptive Range Genetic Algorithm. That is, the active search domain is
determined by using the mean and standard deviation of each design variable. In general, multi-points
methods are utilized in the field of evolutionary computation. At the initial search stage it is preferable to
explore the search domain widely, and is also preferable to explore the smaller search domain as the
search goes on. To achieve this objective, new parameter which determines the active search domain is
introduced. This new parameter gradually increases as the search goes on. Finaly it is possible to shrink
the search domain. The way to determine the maximum value of this new parameter is also shown in this
paper. The optimum solution with high accuracy and a little number of function calls is obtained by
prpoposed method in compared with the original Particle Swarm Optimization. Through numerical
examples, the effectiveness and validity of proposed method are examined.
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Fig.3 New active search domain by changing standard deviation
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Table 1 Comparison of result 1)
ARPSO | best position
Best objective 2.545E-05 | 2.792E-05 i
Worst objective 2.758E-05 | 4.407E-03 20
Mean vaue of objective 2.593E-05 9.504E-04
Standard Deviation of objective |  7.844E-07] 1.282E-03 500 11
Average of function call 1488 1894 4
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Table 2 Result of 2n minimafunction Table 4 Comparison of results
— Design Variabl & Best solutions found
ARPSO _|bet position : I Arora | Codllo Rlajlyl(l ! - Hu This study
V\E;ei °bé ective '3;112%11%6 ggégggfg xI(@) | 0.05339¢] _0.05148 0.050417] 0.051466] 0.051679
orst objective 9% o). x2(D) 0.39918 0.351661] 0.321532] 0.351384] 0.356477
Mean valueof objective | -391.66165] -391.5102 x3 (N) 9.1854 11.632201] 13.979915] 11.608659] 11.209395
Standard Deviation of objective| 1.83E-05 2.00E-01 91(x) 0.00001¢] -0.0020¢] -0.001926] -0.003336] -0.000037
Average of function call 6879 13014 g2(x) -0.000018] _-0.00011] -0.012944] -0.00011] -0.000008
Table 3 Result of griewank function g3(x) -4.123832] -4.026318] -3.89943| -4.026318| -4.054976
= g4(x) -0.698283 -0.731239 -0.752034] -0.731324] -0.727895
ARPSO | best position f(x) 0.01273] 0.012705] 0.01306] 0.012667] 0.012661
Best objective 350E-09 | 893E-04 Function Call N/A]  90000C 1291 N/A 5804
Worst objective 9.83E-08 7.30E-02 Averege of f (x) N/A] 0.01276€] 0.013436] 0.012719| 0.012675
Mean value of objective 2.78E-08 2.91E-02 Worst of f(x) N/A] 0.012827] 0.01358 N/A| 0.012696
Standard Deviation of objective 3.16E-08  2.52E-02 Standard N/Al3.9390E-04 N/A| 6.4660E-05] 1.1740E-05
Average of function call 7557 14799 Deviation of




Table 5 Resultsthrough 11 trials
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