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Abstract .

rithm, we make the analysis of the motion behavior of the particles and point out the reasons leading to the premature con-

To deal with the premature convergence of the bare-bone particle swarm optimization ( BBPSO) algo-

vergence. According to the analysis results,a parallel-cooperative BBPSO (PCBBPSO) algorithm is proposed in which the
parallel-cooperative learning of a master swarm and a slave swarm balances between exploration and exploitation abilities. In
order to improve the exploration ability of the master swarm,a dynamic learning exemplar strategy is presented to preserve
the swarm diversity. Meanwhile, a stochastic opposition-based learning mechanism is developed to achieve the abilities of the
slave swarm from the global search to the local search. The proposed algorithm was evaluated on 14 benchmark functions
with different characteristics. The experimental results and statistic analysis show that the proposed method significantly out-
performs six state-of-the-art BBPSO variants in terms of convergence speed and solution accuracy.
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B] DLE BA 2538 RIVEE ) /T 28 ek 5 4,5
J6,DLE F1 SOL ¥ 3545 fe LA, 5B SOL 7 7 £k Hij 19
FAT B B B8 T, A 280 3 e S A S ) 5 X
TEREA 2,3 12,5 DLE AL, SOL {4 1 45
FLA S RS B, X B SOL 7E 4L 5 W i 5 7 J=y &6
12, 5 DLE F1 SOL ()78 57 41tk 45 S AH L , PCBBPSO
PG T A R B S5 R, W DLE #1 SOL P4

A 6.90E-54 +7.27E-55 0.00E +00 +=0.00E +000. 00E +00 +0. 00E +00
2 1.95E +01 £5.81E-01 9.24E +00 +2. 17E +00 6.51E +00 +1.50E +00
3 5.33E-15+2.51E-15  3.55E-15+1.87E-15  4.33E-15 +1.05E-15
0.00E +00 +0.00E +000. 00E +00 +0.00E +00 0. 00E +00 +0.00E +00
0.00E +00 0. 00E +000. 00E +00 +0. 00E +00 0. 00E +00 +0. 00E +00
0.00E +00 +0.00E +000. 00E +00 +0. 00E +00 0. 00E +00 +0. 00E +00
0.00E +00 +0. 00E +00 8. 09E +02 +4.32E +01 0. 00E +00 +0.00E +00
5.33E-15 +2.51E-15  7.11E-15 +£3.16E-15  4.97E-15 +1.98E-15
5.22E-14 +1.04E-14  9.86E-03 +5.31E-03 0.00E +00 +0. 00E +00
10 2.31E +01 +£5.79E +00 3. 4E +01 +1.04E +01 1.27E +01 +1.18E +01
A1 3.18E +01 +1.11E +01 4. 63E +01 +2. 17E +01 2.56E +01 +7.50E +00
/12 5.02E +01 +3.00E +01 1. 13E +01 +£9.33E +001.11E +01 +7.41E +00
A3 5.68E-14 £2.21E-14  1.90E +00 +6.11E-01  3.98E-14 +1.56E-14
14 2.84E-14 £6.39E-15 6. 15E-02 +4.68E-02 0.00E +00 +0. 00E +00
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AL H T —FIEAT P4 BBPSO (PCBBPSO) 5
5 R AT B R AR 1) i 08 2 1 AT A 5k 1Y
M AIRTIE. 8 FH Bl 2527~ B R SR R 10
DT L, PRAFRER 2 R4 5 OIS 2o B AIL 52 17 2 > L
] S A AT A T S0 B v TR A 114 4 J) B T RE ), T
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