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Improved MOEA/D Algorithm Based on Self-adaptive Selection Strategy
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Abstract Using simple and efficient neighbouring updating as the main selection strategy, MOEA/D focuses more on
local replacement. In this case.it ignores the individual’s global fitness and makes algorithm get into local minimum ea-
sily. In order to overcome the flaw of MOEA/D in local replacement,an improved MOEA/D which takes the global re-
placement and local updating into account based on self-adaptive selection strategy(MOEA/D-AS) was proposed. First-
ly.a new selection strategy based on perfect matching of bipartite graph(KMS) is applied to select the elite solutions
from a global perspective by using matching relationship between sub-problems and indivdual soltuions. Then, using the
evolutionary information of the population,a matching disorder judgment mechanism was proposed. At last,on the basis
of comprehensive analysis of the advantages of neighbourhood update strategy and KMS, the new algorithm can adap-
tively choose the most suitable selection strategy by using the disorder judgment mechanism to improve robustness and
efficiency. The proposed algorithm was compared with some state-of-the-art versions of MOEA/D on L.Z09,DTLZ and
CEC09 Benchmarks. The values of Spread and IGD show that MOEA/D-AS has certain advantages than other algo-
rithms in terms of convergence and distribution, and suggest that the self-adaptive selection strategy can effectively
guide the selection process of elite solution.
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Fig. 1 Schematic diagram of neighbour updating
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Table 1  Statistic results of Spread and IGD metric values
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MOEA/D-AS MOEA/D MOEA/D-DRA MOEA/D-STM

UF1 7.033E—02 8. 137E—02 9.120E—02 8.765E—02

UF3 8.513E—01 8.769E—01 8.908E—01 8.709E—01

UF6 1.038E+00 1.071E+00 1. 054E+00 1. 044E+00

Spread UF7 5.755E—01 7.138E—01 7.043E—01 6.243E—01

LZ09F3 5.917E—01 6.389E—01 6.949E—01 6.126E—01

LZ09F9 5.635E—01 6.214E—01 6.360E—01 6.075E—01

WEG2 9.736E—01 9. 747E—01 9. 747TE—01 9. 744E—01

DTLZ6 7.860E—01 7.863E—01 7.863E—01 7.864E—01

UF1 7.033E—02 8.137E—02 9.120E—02 8.765E—02

UF3 8.522E—02 9.199E—02 9.373E—02 8.841E—02

UF6 4.970E—01 5.481E—01 5.197E—01 5.200E—01

. UF7 1.494E—-01 2.704E—01 2.618E—01 1.872E—01

fcb LZ09F3 5.018E—02 6.327E—02 5.585E—02 5.033E—02

1LZ09F9 2.531E—02 3.165E—02 7.541E—02 4.333E—02

WFG2 3.794E—-02 4.077E—02 4. 083E—02 4. 083E—02

DTLZ6 2.928E—03 2.929E—03 2.928E—03 2.929E—03
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