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Dynamic Multi-Swarm Particle Swarm Optimization with Cooperative Coevolution for Large
Scale Global Optimization
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Abstract: With the development of engineering technology and the improvement of mathematical model, a large number of
optimization problems have been developed from low dimensional optimization to large-scale complex optimization. Large scale global
optimization is an active research topic in the real-parameter optimization. Based on the analysis of the characteristics of large scale
problems, a stochastic dynamic cooperative coevolution strategy is proposed in the article. Additionally, a strategy is added to the dynamic
multi-swarm particle swarm optimization algorithm. Then, the dual grouping of population and decision variables is realized. Next, the
performance of the novel optimization on the set of benchmark functions provided for the CEC2013 special session on large scale
optimization is reported. Finally the validity of the algorithm is verified by comparing with other algorithms.
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Fig.2 Mechanism of CC with dynamic random grouping
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20. Else
21. Xid=Xi,max—(Xid—Xi,max)
22. End if
23. End if
24, End for
25. gen=gen+1
26. If mod(gen,R)==0
27. Xof F R Bl AL E T 20 41
28. End if
29.  End for
30. End while

ETHI) DMS SEIAALBEAT B3 SEOFT A I AR AR L 1A I A S0 100 =) B AR, 2D 3R 12 KB A 1)
FIL ) R I A PR T AR A T A B P DKL 5 A7 AN RE R 3 320 57 [X i Xmaoc] T RL 7 PR3 FEE AN BE B S
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i) S s (14 2% . DECCG # IEEE Congress on Evolutionary Computation H [ R HUA 4 5 41 A 453 5 58 vh B A5
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DECCG: K /NA 100,1 000 4, 4E %524 10 41,5541 100 4,96 P13 cycle=50;
SLPSO:F#£ K /N >k 100,0=0.5,4=0.01;

CSO: MK 7Nk 500,9=0.15;

DMS-PSO:FEE K /N A 60,0,=C,=1.49445,w=0.729, I FE/> 4y 20 41,4145 3 ki 1,
DMS-CC:F K /N Ay 60,0,=C,=1.49445,w=0.729, Ff # 5> 4 20 4B 40AT 3 AVbi 1, 4E 5050 4 20 41,76
FRYE Max_oneiter=100.

T 5 AN S M SLIZAT 25 IR, B KPR IR B 3000xD.# 1 45 HE T 5 Rl ARV gl 5 SR, 4 SR 25 I
(K1~ S5 P 3~ 181 6 K7 5 FhATId i) 15 /01 o8 A iy AL S5 el K X 25 K H AL

Table 1 Experimental result
F1 BIT4R
DECCG SLPSO CsSO DMS-PSO DMS-CC
F1  4.8300E-06 4.7800E-14  2.4300E-09  1.6627E+01  1.3200E+01
F2  6.6329E+03  8.7723E+03  6.0063E+03  6.6366E+03  1.4263E+03
F3  2.0242E+01 2.1589E+01 1.9758E+01 2.1403E+01  8.4118E+00
F4  2.0608E+13  9.7449E+09 1.4464E+10 2.6721E+10 2.4621E+11
F5  7.0373E+06 3.8196E+06 3.7196E+06 1.1432E+08 5.8818E+05
F6  1.0758E+06 1.0602E+06 1.0775E+06  1.0500E+06 2.0852E+01
F7  1.4473E+09 3.0408E+07 9.2726E+08  3.0853E+09  1.3103E+07
F8  9.4303E+15 19075E+14 4.6186E+14 4.3620E+07 1.6031E+14
F9 5.4912E+08 5.5739E+07 3.5489E+08 1.8714E+08  4.8545E+07
F10 9.7208E+06 9.4291E+06 9.6856E+06  9.2307E+04  2.1981E+04
F11 1.2198E+11 5.1581E+09 3.2510E+09  1.6834E+09  2.3038E+06
F12 5.0887E+03 1.0395E+03 1.3087E+03 3.1743E+08  2.7298E+06
F13 - - 4.0182E+09  2.6749E+10  1.1481E+10
- - 2.1343E+11  4.5106E+10  1.9970E+11
F15 5.0887E+03  7.2472E+07  5.3411E+07  2.1614E+07  2.0878E+07
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Fig.3 Convergence graph of test function F1~F6
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