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Development of a new hyper-huristic mechanism using search history for
evolutionary multi-objective optimization

Watanabe, Shinya
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MOEA/D

This research developed two new approaches based on adaptive meta-strategy
and succeeded in indicating these superior performances in computational simulations. These are an
adaptive control mechanism for aggregation functions (scalarizing functions) of MOEA/D and an
adaptive approach combing crossover and estimation of distribution.

Also, we proposed two new customized approaches, one is for under the very limited computational
cost and the other is for large-scale global optimization problems. Through applying these
approaches to widely used benchmark problems, the effectiveness of these can be indicated.
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#F FII FRONTIER
best 1.47¢ — 04 4.38¢-02 best 1.07e+00  2.30e — 02
Fy | average | 3.39 — 03 L12e:01  Fy | average | 2.91e+05 | 2.69¢ — 02 |
std 1.83e — 02 6.67e-02 std 4.5le+05 2.83e — 03
best 8.55¢+02 5.4le + 02 best 2.08¢ + 02 1.08¢+03
F average 9.14e+02 I 5.96e + 02 I F; average | 1.24e + 03 3.95e+03
std 3.54e+01  2.77e + 01 std 7.67e + 02 2.83e+03
best 7.05E-01  2.11e — 02 best 8.19¢ + 07 8.53¢+07
F; | average 9.90e-01 | 3.43¢ —02 | Fy [average | 1.22¢ + 08 1.23¢-+08
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WFG1 WFG2 WFG3 WFG4 WFG5 WFG6 WFG7 WFG8 WFG9
Weighted | 4.984 8.722 8132 5484 5967 6.107 5889 4977 6.687
Tchebychefl 3.947 8.879 8.140 5.197 5.803 6.059 5.391 4.985 6.260
PBI(6=1) 3675 8510 9.273 7.830 7.761 7.572 6.580 4.334 7.411
PBI6=2) | 4.121 8564 10.192 8.017 7.998 7.716 7.119 5.167 7.467
PBI(6=3) 3.887 8.779 10.259 7.885 7.981 7.699 7.032 5496 7.384
PBI(6=4) 3.881 8933 10.204 7.791 7.934 7.750 7.043 5.790 7.273
PBI(8=5) 3.855 9.027 10.235 7.789 7.881 7.762 7.005 5.819 7.301
IPBI(6=1) 2.041 8019 7.787 4.892 5496 5.856 5408 4616 5.777
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IPBI(8=5) 1.306 6.743 7.350 4525 5.155 5.383 4438 4.248 4.902
ADAPT 3.846 9.160 10.376 8.174 8.041 7.861 7.224 6.093 7.649
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WFG1 X 1.5509 1.4455 1.4304
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WFG3 ©) 0.81257 0.48823 0.48131
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WFG5 X 0.26670 0.12360 0.13285
WFG6 O 0.14009 0.15722 0.13629
WFG7 X 0.77179 0.38612 0.36960
WFG8 @] 0.87724 0.27052 0.23419
WFG9 © 0.22347 0.13511 0.11256
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