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Multi-objective optimization algorithm composed of
estimation of distribution and differential evolution

TAO Xinmin', XU Peng', LIU Furong’, ZHANG Dongxue'

(1. College of Information and Communication Engineering, Harbin Engineering University, Harbin 150001, China; 2. Science and
Information Department, Heilongjiang Electric Power Company Limited, Harbin 150090, China)

Abstract ; In order to improve the ability of convergence and accuracy of a multi-objective optimization algorithm, a
multi-objective optimization algorithm composed of estimation of distribution and differential evolution has been pro-
posed. Both estimation of distribution algorithm and differential evolution algorithm will be used to generate parti-
cles of population. The generation method of each particle has been decided by using a selective factor, and propor-
tion of the use of two algorithms according to the frequency of iterations. Utilizing an estimation of distribution algo-
rithm to quickly locate in the initial search, and then differential evolution algorithm was used for accurately con-
ducting searches. The variation factor of differential evolution algorithm was improved, and a variable variation fac-
tor also was defined and used to conirol the range of variation of differential evolution algorithm in different search
periods. Four test functions were used to evaluate the performance of the proposed algorithm, and next the proposed
algorithm was compared with nondominated sorting genetic algorithm 1T (NSGA-IT) and regularity model-based mul-
tiobjective estimation of distribution algorithm (RM-MEDA ). The experimental results show that the proposed algo-
rithm displayed a good convergence, diversity performance, and the stable effects.
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Fig.1 Flow chart of the proposed algorithm
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Table 1 The mean and variance of ¥

ZDT1 ZDT2 ZDT3 ZDT6
"o HME Tk HME Tk HME Tk HME Tk
NSGA- 0.03348  0.00475  0.07239  0.03169  0.11450  0.00794  0.29656  0.013 14

RM-MEDA 0.03063  0.00035 0.05672  0.00223  0.07956  0.00116  0.82136  0.008 54

ACHEY 0.00132 4.0864x10™° 0.00078 1.396 3x10™° 0.004 81 4.4532x10™* 0.009 61 3.581 3x10°°

R2 AMHETAE

Table 2 The mean and variance of A

ZDT1 ZDT2 ZDT3 ZDT6
o #E TiE HE iz HE iz #E TiE
NSGA-TI 0.39031 0.0018 0.43078 0.00472 0.73854 0.01971 0.668 03 0.009 92
RM-MEDA 0.24815 0.00063 0.39492 0.00614 0.56287 0.00084 0.73693 0.011 57
EXEE 0.15409 0.00013 0.15060 0.00017 0.43107 0.00003 0.57036 0.001 74
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Table 3 The average running time s

B 5 ZDT1 ZDT2 ZDT3 ZDT6

RM-MEDA 44.6578 45.9276 33.2588 48.5473
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