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Modified attractive and repulsive particle swarm optimization
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(Complex System and Computational Intelligence Laboratory, Taiyuan University of Science and Technology,
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Abstract: To avoid the premature convergence, based on the attractive and repulsive particle swarm optimizer(ARPSO),
we propose a novel measure function for the population diversity, and a new concept of the particle’s best flight direction.
A modified ARPSO(MARPSO) is proposed by introducing a mutation strategy. Moreover, theoretical analysis has been
made to prove that the algorithm can guarantee local convergence and global convergence. By comparing the simulation
results of four classic testing functions with basic PSO(BPSO), ARPSO and MARPSO, this algorithm shows an effective

increase in the diversity of population, and the improvement of convergence speed.
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1 5|5 (Introduction)
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3 MARPSO#.#%:(Modified ARPSO)
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5 5 E MK (Simulation tests)
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fa(z) = Zl (100(zi41 — ) + (z; — 1)?).

Hrp—30 < x; < 30, fEx; = 1A EIH/MEO.

KT 5 SCHERI7Y0 S 56 £ A LA, SR SR A
55 SCHRI71AH R 2 5, B 6 T4 AN 00k e 28, 3
LB ATS0R, BEAS DR 08 2053 ) % 18 4 2514 20,
50, 10011185 1, HAH MY 1 5 K b 4 AX 2095 ) A
40000, 100000, 200000, 7% 41.0x1071°, Cy = 2.0,
Cy = 2.0, THHEREW M0.9Z M0/ N310.4. R4, Xt
TMARPSOMRVZE, & 1 HUE 5% M pg 038k (1 /), a3k 1y
S I 2 FEPE R U, ORI my BOE A, #R B
v 5 SR B RE 22 KR B o] AR BE, B AR i 8k
K BEE 23, AL = 1.0 x 10710, Rk 45 SR dn
RI~RAPTR.
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Table 1 Test results of Griewank
4l HE SPY3E VAR
BPSO 1.74E-2
20  ARPSO 2.50E-2
MARPSO  4.03E-3 (86% M4 £ 310)
BPSO 1.35E-2
50  ARPSO 1.97E-4
MARPSO  1.74E-2 (97%W; 3% £ 30)
BPSO 1.25E-2
100 ARPSO 9.84E-2
MARPSO 0 (100%# %3k 510)
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Table 2 Test results of Rastrigin

13| QR RS RREANAL
BPSO 9.71

20  ARPSO 0
MARPSO 0
BPSO 47.14

50  ARPSO 0.02
MARPSO 0
BPSO 96.59

100 ARPSO 0.44
MARPSO 0

% 3 AckleyF1&%0m K4 R
Table 3  Test results of AckleyF1

Yi%y Sk RRCEEINALE

BPSO 0.018

20  ARPSO 0.33E-7
MARPSO 0
BPSO 0.668

50  ARPSO 0.027
MARPSO 2.39E-10
BPSO 0.830

100  ARPSO 0.218
MARPSO 3.99E-9

% 4 Rosenbrock &M X 25 &
Table 4 Test results of Rosenbrock
i G = RF R PG N

BPSO 11.16

20 ARPSO 2.34
MARPSO 0.13

BPSO 30.08
50  ARPSO 10.43
MARPSO 128
BPSO 122.14
100 ARPSO 103.46
MARPSO 0 16.93
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Lt ARPSOAIE, 5 X JEMARPSO/R Bl RE 22 FE M B2 iR
QAN SO s N RS A N TES3 S e LK =T
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10° T T T
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IU 10 1 1 1 1
0 2 4 6 8 10
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Fig. 1 Evolution curve of Griewank
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Fig. 3 Evolution curve of AckleyF1
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"T_;\J"'
10¢
0 L 1 L L K10
1 0 2 4 6 8 10

AR IEL
Kl 4 Rosenbrock ity ith 2k

Fig. 4 Evolution curve of Rosenbrock

6 45i&(Conclusion)
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