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Methods x; (d) %, (D) x5 (P) f(x)
Belegundu'*] 0. 050 00 0.315900  14.250 000 0.012 833 4
Aroral’) 0.053396  0.399 180  9.185400  0.012 730 3
Coello'?)  0.051480  0.351 661  11.632201 0.012 704 8
Coello and

s) 0.051989  0.363965  10.890 522 0.012 6810
Montes
Coello and

7, 0.050000 0.317395  14.031795 0.012721 0
Becerra
CPso!?! 0.051728  0.357 644  11.244 543 0.012 674 7
HPSO!!)  0.051 706  0.357 126  11.265 083 0.012 665 2
HLPSO 0.500 000 00 0.317 425 40 4.452 770 66 0.005 120 68

x2 Bl RAEAFENSEITER

Methods Best Mean Worst Std. /10 ~3
Belegundu'*) 0.012 833 4 N/A N/A N/A
Aroral®] 0.012 730 3 N/A N/A N/A
Coello2)  0.0127048 0.0127690 0.012822  3.9390
Coello and

) 0.0126810 0.0127420 0.012973  5.900 0
Montes'®-
Coello and

;) 0.0127210 0.013681  0.015116 804 1520
Becerra' '’
CcPsol3! 0.0126747 0.0127300 0.012924 51 985
HPSO!!]  0.0126652 0.0127072 0.0127191 1.5824
HLPSO 0.005 1206 8 0.005 120 69 0.005 120 71 0. 001
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Methods %y (h) %, (1) 13 (1) x4 (b) flx)
Coellol2)  0.208 800 3.420 500 8.997 500 0.210 000 1.748 309
Coello and

67 0.205986 3.471328 9.020224 0.206480 1.728 226
Montes
Coello and

(7] 0.205700 3.470 500 9.036 600 0.205 700 1.724 852
Becerra' "’
cpso™3) 0.202 369 3.544214 9.048 210 0.205723 1.728 024
HPSO!'  0.205730 3.470489 9.036 624 0.205730 1.724 852

HLPSO 0.182 862 69 3.804 280 24 9. 585 003 30 0. 182 862 93 1. 641 866 03

®4 B2 FRFENFITER

Methods Best Mean Worst Std.
Coello!?! 1.748 309 1.771 973 1.785 835 0.011 220
Coello and

1.728 226 1.792 654 1.993 408 0.074 713
Montes!®!
Coello and

1.724 852 1.971 809 3.179 709 0.443 131
Becerra!”!
cpsot?! 1.728 024 1.748 831 1.782 143 0.012 926
HPSO!!! 1.724 852 1.749 040 1.814 295 0.040 049
HLPSO 1.641 866 03 1.641 896 91 1.641 966 21 0.000 025
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Methods — (T))  x(T,)  x(R) x4(L) f(x)
Sandgren'®! 1.1250  0.6250  47.7000 117.7010  8129.800 0
Kanmnan®' 1.1250  0.6250  58.2910 43.6900  7198.042 8
Deb ™) 0.9375  0.5000 48.3290 112.6790 6 410.381 1
Coello!2)  0.8125  0.4375  40.3239 200.0000 6 288.744 5
Coello and
— 0.8125  0.4375  42.0974 176.6540 6 059.946 3
cpsol3)  0.8125  0.4375  42.0913 176.7465 6 061.0777
HPSO™')  0.8125  0.4375 42,0984 176.6366  6059.714 3

HLPSO 0.783 345 16 0.389 297 36 40.580 191 36196.417 225 23 5 901. 661 278

Methods Best Mean Worst Std.
Sandgren®! 8 129.800 0 N/A N/A N/A
Kannan'®! 7 198.042 8 N/A N/A N/A
Deb! 1] 6 410.381 1 N/A N/A N/A
Coello?]  6288.7445 6293.8432 6308.1497 7.4133

Coello and
(6] 6059.9463 6177.2533 6469.3220 130.929 7

Montes
CcPsoL3! 6061.0777 6147.1332 6363.804 1 86.4545
HPSO!!! 6059.7143 6099.9323 6288.6770 86.2022

HLPSO 5901.661 278 5 989.671 264 6 189.858 664 0.000 01
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A Hybrid Local Constriction Approach Particle Swarm Optimization
for Constrained Engineering Design Problems
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[ Abstract] The hybrid local constriction particle swarm optimization ( HLPSO) with a feasibility-based rule is
proposed to solve constrained engineering design problems. In contrast to the penalty function method, the rule re-
quires no additional parameters and can guide the swarm to the feasible region quickly. Simulation and comparisons
based on well-known constrained engineering design problems demonstrate the effectiveness, efficiency and robust-

ness of the proposed HLPSO.
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Research on Independent Component Analysis Based
on Particle Swarm Optimization Algorithms

ZHANG Wen-xi,ZHENG Mao'*
( Department of Electronic and Communication Engineering, Changsha University , Changsha 410003, P. R. China;

School of Electronic Science and Engineering, National University of Defense Technology' , Changsha 410073, P. R. China)

On the basis of analyzing the independent component analysis algorithms, a novel method based on

[ Abstract |
particle swarm optimization was proposed to minimize the mutual information, which through improving position vector
and velocity vector to get the global optimization solution and then separate the mixed signals. The simulation results

showed that the independent component analysis based on particle swarm optimization was a more efficient algorithm.

independent component analysis mutual information particle swarm optimization fit-

[ Key words ]

ness function



