MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
Computer Systems & Applications,2021,30(10):148—155 [doi: 10.15888/j.cnki.csa.007941] http://www.c-s-a.org.cn
O E RGBT TR . Tel: +86-10-62661041

LYARY YR\ /A 3 p . Ve ola gl N @
ET MBS RO S HEHLT BRI L
x| M, B M, EEIE
(FFEKEE (5 B TR, TR 475004)
(RSB B RS AR TR EE, L 200240)
MWIEL: % HE, E-mail: 852278078@qq.com
ARG TR SRR S BN R S B A, P8 B A L, BEXT LI, SR T — R M G R AT R
F 2 R TR AL 5% SRB-PSO (Swarm-Relation-Based PSO). #R ¥ ﬁﬁﬁ?ﬁi%ﬁ%%%;@*ﬁﬂﬂ 2 eI
Mg gein 3 Mot R, @it 51 N JF 71 BB AR UE PR R [ 1 2R 10 2 FE 1, s im Al 4ui6 o8 R 42 m FE I &R 3%
2R M 7E S0 BV 1 4 o 4 2 1 R [ g 4t v e ) ol &2 4%§I?£5ﬁ1mfﬁﬁlﬂIiﬁi*ﬁ?ﬁiﬁt%ﬂﬁziﬁﬁiﬁﬁﬁiﬁiﬂﬂiiﬁ
£2 BT XL, SEEGSE SUF B T SRB-PSO By AU L IREF L2 FE 1%, 4548 R B8 5, 75 U 22 06 ok B0t 1
AefL T oAt JURP T ks BRI A 5k 5V
KRR KRR AL, 2 M ﬁ’ﬁiéé%; SR TR 22 U i) it

5] % iflJ'fFMﬂ@,IﬁE.%ﬂﬁié%% PR 22 Fob AL T B B [ I AL SR - BHL R 48 5 F,2021,30(10):148-155. http://www.c-s-a.org.cn/1003-
3254/7941.html

Multi-Swarm Particle Swarm Optimization Based on Population Relation
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Abstract: Traditional Particle Swarm Optimization (PSO) is likely to converge to local optima when applied to
multimodal problems, with low search efficiency. In this study, a novel multi-swarm PSO algoriqichrﬁ based on swarm
relations and repulsion factors is proposed, called Swarm-Relation-Based PSO (SRB-PSO). Three swarm relations,
including dominance, equivalence, and weakness, are defined according to thessearch results. The search diversity is
guaranteed by introducing repulsion factors among equivalent pAo“p,ulations and the search efficiency is increased by
dominance and weakness relations. Thus, the global search ability of the algorithm is enhanced and the solution quality is
improved. The new algorithm and several other versions of PSO are compared on a set of benchmark functions. The
results show that the algorithm propo‘Sed in this study can well maintain the particle diversity and has outstanding global
search ability. The proposed élgbrithm outperforms the other algorithms when solving multimodal problems.
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