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A self-adaptive multi-objective particle swarm optimization algorithm
based on swarm distribution characteristic

CENG Huan-tong!, CHEN Zhe, CHEN Zheng-peng, XUE Yu
(School of Computer and Software, Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract: A self-adaptive multi-objective particle swarm optimization algorithm based on the swarm distribution
characteristic is proposed. Firstly, the interquartile range(IQR) is applied to analyze the distribution features of archive in
the decision space and classify the state of evolution, for guiding global leader selecting. Then, a swarm variation
operator is proposed to rearrange particles dynamically. Finally, according to the evolution state, an archive maintaining
strategy is designed to achieve a balance between distribution and convergence. The proposed algorithm is compared
with 7 state-of-the-art multi-objective optimization algorithms on ZDT, DTLZ and CEC09 Benchmarks. The indicators
of IGD, Spread and ER show that the proposed algorithm has certain advantages over other algorithms in terms of
convergence and distribution.
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UF7 5.586e-1 7.482e-1 1.174e+0  8.245e-1 1.166e+0 1.152e+0  1.142e+0 9.000e-1
DTLZ1 6.853e-1 9.806e-1 8.566e-1 8.874e-1 6.132e¢-1 8.876e-1 7.046e-1 6.746e-1
DTLZ2 5.625¢e-1 6.111e-1 8.719e-1 6.081e-1 5.954e-1 6.991e-1 8.691e-1 6.321e-1
ZDTI1 7.139¢-2 7.776e-1 2.976e-1 4.335e-1 6.804e-1 5.518e-1 3.348e-1 2.823e-1
ZDT2 6.966e¢-2 8.799¢-1 1.587e-1 4.962e-1 6.629e-1 3.575e-1 3.285e-1 1.360e-1
ZDT3 4.827e-1 7.204e-1 8.799-1 9.131e-0 7.895e-1 5.381e-1 5.331e-1 8.754e-1
ZDT4 9.948e-2 8.537e-1 5.407e-1 9.228e-1 6.902e-1 3.445e-1 3.865¢e-1 2.834e-1
IGD ZDT6 9.656e-2 1.478e+0 1.341e-1 4.970e-1 6.595e-1 3.478e-1 5.548e-1 6.811e-1
UF2 5.735e-1 7.938e-1 7.938e-1 7.241e-1 8.344e-1 6.405¢e-1 6.165¢e-1 6.695e-1
UF7 5.006e-1 7.522e-1 7.522e+0 8.195e-1 1.176e+0 1.172e+0  1.202e+0 8.814e-1
DTLZ1 6.234e-1 9.536e-1 9.536e-1 6.853e-1 6.042¢-1 8.276e-1 6.306e-1 6.689¢-1
DTLZ2 5.055e-1 6.061e-1 6.061e-1 6.081e-1 5.99%4e-1 7.041e-1 8.671e-1 6.399-1
ZDTI 1.430e-2 3.555e-1 1.261e-1 5.55%-1 7.631e-2 2.171e-1 3.369¢-1 9.990e-1
ZDT2 1.055e-1 3.617e-1 2.458e-1 5.829%-1 1.489%-1 3.493e-1 4.712e-1 8.132e-1
ZDT3 3.093e-1 9.263e-1 5.183e-1 6.473e-1 3.161e-1 3.952e-1 4.853e-1 9.417e-1
ZDT4 3.776e-2 9.785e-1 2.166e-1 1.000e+0 3.772e-1 8.900e-1 9.446¢-1 9.913e-1
ER ZDT6 3.336e-4 2.182e-2 1.403e-2 4.375e-2 1.000e+0 1.000e+0  1.000e+0 1.000e+0
UFR2 9.832e-1 1.000e+0 9.923e-1 1.000e+0 9.983e-1 9.968e-1 9.989%-1 8.642e-1
UF7 5.121e-1 1.000e+0 1.000e+0  1.000e+0 6.820e-1 5.463e-1 9.99%4e-1 8.553e-1
DTLZ1 7.357e-1 8.982e-1 9.825e-1 1.000e+0 9.294e-1 9.052e-1 9.423e-1 8.770e-1
DTLZ2 8.718e-1 1.000e+0 9.988e-1 1.000e+0 9.775e-1 9.984e-1 1.000e+0 9.774e-1
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