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An Improved Cooperative Particle Swarm Optimization and

Its Application to Flow Shop Scheduling Problem
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Abstract: Aiming at the stagnation problem of the cooperative particle swarm optimization, this paper

presents an improved cooperative particle swarm optimization. This proposed method adopts the coopera-

tion principle of optimization algorithm, so it not only ensures the convergence rate, but also avoids plung-

ing into local optimum, Moreover, both comprehensive learning and disturbing mechanism are introduced

to strengthen the diversity of population and avoid the stagnation and plunging into local optimum. The

new algorithm is tested by three typical functions and the flow shop scheduling problems, respectively.

The simulation results show that the proposed algorithm can avoid the stagnation, improve the global con-

vergence ability, and attain better optimization performance,
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Table 1 Comparison results of function optimization between ICPSO and CPSO

CPSO ICPSO
Function GE PS
Min Average n Min Average t2/s
100 0.039 3 15.164 0 28.79
26.181 3 120. 210 4V 17. 31 150 0.030 4 14.3211 28.96
fi 800 100
21.748 7 39.753 1% 13.61 200 0.103 0 21.634 8 28.91
250 0.141 3 20. 384 6 28. 80
100 4.440 9X 10~ 5.862 01071 46,09
1.509 91014 0.770 0P 25.23 150 4.440 910718 5.8620X10°15 46.48
fo 800 100
1.509 91014 1.794 1x10-1Y  22.12 200 4.440 910718 6.098 81015 46.51
250 4,440 910715 6.217 21071 46. 20
100 0 0.020 3 48,01
0.022 2 0. 050 4V 25. 36 150 0 0.007 9 48. 20
/s 800 100
0 0.033 52 22.63 200 0 0.026 7 48,12
250 0 0.028 0 48.26

1) Random method; 2) Greedy method
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WAHE R LR . R B R Ta061, fE4h k. (TESLEUI ICPSO & i K #EEE Lk CPSO
AT 100 AT L T, ICPSO Bk 10 It WEA T —EMIRE, A E RE P B R#HR
B, #R BT R AL Makespan, HIRSUERWAHEN  FHZBCR.

% 2 ICPSO #1 CPSO 3R ## Flow shop ¥ FE [a] R 45 3R Hh#¢
Table 2 Comparison results of Flow Shop scheduling problem between ICPSO and CPSO

CPSO ICPSO
Pr Size GE PS  The best
Min Average tl/s n Min Average t2/s
s 108 4 152,10 05, 65 100 3 046 3 094. 3 192.15
Ta041 50X10 800 150 2991 ) ) 150 3034 30853 192. 79
3075 3 105. 22 93.34
200 3 059 3105.8 192.76
471 4 020 4 080, 80 L5 14 100 3942 3971.7 285. 96
Ta051 50%20 800 150 ' ) 150 3923 3964.6 286. 40
3 856 3970 3993.7% 140.11
200 3942 397 3 286. 29
‘03 co1 6. g0 co. 26 100 5 493 5 493 111. 96
Ta061 100X5 400 150 5493 ' ' 150 5493 5493.4 112. 25
5 493 549 3.2% 53.98
200 5 493 5 493.8 112. 95
5 010 - 972, 4D 20593 100 5 800 5829.7 395. 06
Ta071 100X10 1000 150 5 770 ) ) 150 5 787 5 844. 2 391.03
5 836 5 855. 29 189.18
200 5785 5831.4 388.57
1) Random method ; 2) Greedy method
35001 4500
(a) Ta041 (b) Ta051
3400 F 4400
Y - 9 4300}
= =]
T;; 3300F T;
2 2 4200
[} [P}
"E 3200 E 4100
3100 4000
3 OOO 1 1 1 ] 3 900 1 1 1 ]
0 200 400 600 800 0 200 400 600 800
Evolvement generation Evolvement generation
57001 66001
(c) Ta061 (d) Ta071
5650 6400
2 g
= 5600} = 6200
> > v
25550 26000 §
= Ve =
5500p =i > 5 800
5 450 1 1 1 ] 5 600 1 1 1 1 ]
0 100 200 300 400 0 200 400 600 800 1000
Evolvement generation Evolvement generation

B 1 CPSO # ICPSO ¥ itk il 28 te 32
Fig. 1 Convergence rate contrast figure of CPSQO and ICPSO
— « CPSO1;- - - CPSO2;——ICPSO

W 7 SC AR L BICHE A 1 7R T BE A 4 25 9% (ICPSO)

5 4 e CPSO B MMESR 1, 3R B A0 Ak 26 60 TR U 4E 7
KL BIAT 585 T SR sh LA, LS TR

G % B IR T BE AL AL B3 (CPSO) 4 B (9 B (W5 315 A L B G848, 58 o X B8 804 4
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