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Abstract ;. In the process of the multi—objective evolutionary algorithm solving the multi—objective optimization problem,as the number of
targets increases, the blindness of the individual population evolution direction gradually emerges. At the same time,the problem of con-
vergence and diversity is difficult to balance. Aiming at the above two problems, using the reference point strategy —based fast non—

dominated genetic algorithm NSGA -1II as the framework, the algorithm is improved from the perspective of generating candidate

=

solutions and selecting candidate solutions, respectively,to obtain a new evolutionary algorithm WL-NSGAIIIL. In the matching selection
phase of the new algorithm,a weight—based individual learning strategy is designed , which uses population information to build intragen-

erational relationships to provide evolutionary direction for the population individuals and increase the convergence of candidate solution

sets. At the same time,in the environment selection stage of the new algorithm, weight information is used to improve the niche selection
0 51 &

strategy. In order to verify the effectiveness of the new algorithm, it is compared with the existing algorithm in the DTLZ problem test set
Key words: convergence ; weight information ;learning strategy ; niche selection ;evolutionary algorithm

through simulation experiments. It is showed that the new algorithm is effective in solving most benchmark problems.
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Problem M KnEA GrEA ANSGAIIL MOEADDE NSGAIIL WL-NSGAIII

DTLZI 3 5.761 2e-2 9. 366 0e-2 2.542 2e-2 3.072 4e-2 2.061 6e-2 1. 948 Se-2
(3.02e-2) - (6.93e-2) - (5.39¢-3) - (5.68e-4) - (7.24e-5) - (2.77¢-3)

- 4 1. 060 4e-1 1.031 8e-1 4.747 9e-2 1.613 8e-1 4. 140 6e-2 3.975 4e-2
(3.72e-2) - (6.36e-2) - (9.81e-3) - (1.30e-1) - (2.30e-4) — (8.55e-4)

— 6 3.047 5e — 1 2.370 8e - 1 1.497 7e+2 8.694 0e-2 8.117 1e-2 1. 009 6e-1
(1.40e-1) - (9.97e-2) - (2.55e+1) - (1.33e-2) + (6.02e-4) + (3.10e-1) —

DTLZL 8 1.404 Se + 0 3.050 2e - 1 1.748 5e-1 1.778 4e-1 1.616 7e-1 1. 442 7e-1
(5.18e-1)- (7.82e-2)- (9.82e-2) - (7.40e-2) - (1.40e-1) - (1.95e-2)

- 10 4.079 le + 0 5.205 9e¢ - 1 3.662 3e-1 3. 145 0e-1 2.151 O0e - 1 1.732 2e-1
(4.34e+0) - (2.17e-2) - (3.02e-1) - (1.71le-1) - (9.08e-2) - (6.16e-2)

DTLZL 15 8.312 le + 0 3.859 0e + 0 3.778 2e-1 4.311 le-1 2.226 5e¢e — 1 2.533 9e-1
(5.20e+0) - (6.68e-1)- (2.25e-1) - (3. 14e-1) - (7.44e-2) + (3.31e-2)
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Problem M KnEA GrEA ANSGAII MOEADDE NSGAIII WL-NSGAII
1.069 O0e + 1 1.136 7e + 0 4.787 le-1 6. 628 6e-1 3.945 6e - 1 2.837 4e-1
DTLZ1 20
(4.46e+0) - (4.29e-1)- (2.19e-1) - (5.40e-1) - (2.23e-1)- (4.33e-2)
DTLZ2 3 7.435 0e-2 6. 654 3e-2 5.592 4e-2 7.521 4e-2 5.446 8e-2 6. 056 4e-2
(5.22¢-3) - (1.23e-3) - (1.12¢-3) + (5.56e-4) — (5.71e=6) + (1.27e-3)
DTLZ2 4 1.399 6e - 1 1.297 9¢ - 1 1.226 8e-1 2.341 6e-1 1.211 9e-1 1.299 6e-1
(4.27e-3) - (1.54e-3)= (1.12¢-3) = (1.17e-3) - (9.10e—4) = (2.01e-3)
DTLZ2 6 2.814 4e - 1 2.578 0e - 1 2.6727e-1 4.579 Se-1 2.656 4e—1 2.526 4e-1
(5.47e=3) - (1.34e-3)= (3.73e=2) - (2.44e-2) - (4.66e-2) — (2.74e-3)
DTLZ2 8 3.818 9¢ — 1 3.515 3e - 1 3.951 7e-1 6. 144 3e-1 3. 282 3e-1 3.794 9e-1
(5.35¢-3)+ (9. 15¢-2) + (9.87e-2) - (2.49¢-2) - (4.09¢-2) + (9.34e-2)
DTLZ2 10 4.347 8e - 1 4.052 4e - 1 5.065 8e-1 6.719 2e-1 4.712 le-1 4.071 8e-1
(5.02¢-3) - (8.27e-4) + (9.43e-2) - (3.39¢-2) - (7.05e-2) - (9. 69¢-2)
DTLZ2 15 6.110 8¢ — 1 5.902 S5e - 1 7.306 8e-1 9.348 le-1 7.562 Se-1 7.510 8e-1
(3.75e-3) + (2.15e-2) + (4.59e-2) + (6.57e-2) - (4.76e-2)= (2.88e-2)
6.144 8¢ — 1 6.175 9¢ - 1 7.780 Se-1 1. 087 2e+0 7.724 8e-1 8. 144 8e-1
DTLZ2 20
(3.15e-3) + (1.96e-3) + (3.86e-2) + (3.10e-2) - (4.07e-2) + (2.09e-1)
DTLZ3 3 1.244 Se-1 1.367 4e-1 1. 114 2e-1 1.617 le+0 6. 083 8e-2 6.973 le-2
(4.41e-2) - (9.70e-2) - (1. 74e-1) - (3.15e+0) - (1.08e-2) + (3.99e-1)
DTILZ3 4 3.051 3e -— 1 6.048 le - 1 2.268 4e-1 4. 144 9¢+0 2.653 Oe-1 1. 631 3e-1
- (1.92e-1) - (3.22e-1) - (2.70e-1) - (8.36e+0) — (3.36e-1) - (6.91e-2)
DTIZ3 6 3. 870 8e+0 1. 999 8e+0 2.592 0e+0 9.272 5e+0 2.603 4e+0 2. 608 0e-1
(1.90e+1) - (1.09e+0) - (1.62e+0) - (1.49e+1) - (2.11e+0) - (2.18e-1)
DTLZ3 g 7.947 Oe+1 7.526 S5e+0 7.574 2e+0 7.084 7e+0 5. 164 3e+0 3.483 3e+0
(2.08e+1) - (3.85e+0) - (5.66e+0) — (1.40e+1) - (3.83e+0) — (1.54e+0)
DTLZ3 10 2.311 6e+2 1.986 7e+1 2.422 0e+1 7.488 2e+0 2.750 4e+1 1.221 6e+1
(1.0le+2) - (9.36e+0) - (1.58e+1) - (1.47e+1) + (2.09e+1) - (6.55e+0)
DTLZ3 15 4.960 9e+2 1. 527 Oe+2 7.029 8e+1 6. 545 9e+0 7.613 Se+1 2.105 6e+0
(1.12e+2) - (4.64e+1) - (2.8le+l) - (9.05e+0) - (2.58e+1) - (1. 63e+0)
DTLZ3 20 5.514 8e+2 2.657 le+2 7.960 6e+1 2.190 2e+1 8.947 le+1 3. 803 6e+0
(1.74e+2) - (1.14e+2) - (4.25e+1) - (2. 18e+1) - (5.09e+1) - (4.61e+0)
DTLZ4 3 1. 008 2e-1 1.937 2e-1 2.009 Se-1 1.466 9e-1 2. 141 Oe-1 6. 328 0e-2
(1.60e-1) + (2.39e-1) - (2.27e-1) - (1.09e-1) - (2.58e-1) - (1. 66e-1)
DTLZ4 4 1. 296 7e-1 3.284 9e-1 1.329 2e-1 3.040 3e-1 1.434 3e-1 1.314 6e-1
(4.03e-3) + (1.77e-1) - (6.05e-2) = (2.93e-2) - (8.45e-2) - (9.85e-2)
DTLZ4 6 2.802 Se-1 2.693 6e-1 2.927 le-1 4.826 8e-1 3.034 le-1 2.624 7e-1
(6.10e-3) - (5.46e-3)= (8.29e-2) - (2.88e-2) - (7.76e-2) - (2.97e-2)
DTLZ4 8 3.753 S5e-1 3.867 4e-1 3. 875 9e-1 6.813 Oe-1 3.366 2e-1 3.615 8e-1
(1.21e-3) - (9.72e-2) - (1.04e-1) - (3.88e-2) - (5.99e-2) + (4.86e-2)
DTLZ4 10 4.404 Oe-1 4.460 le-1 4.556 Se-1 7.400 9e-1 4.435 Te-1 4.105 9e-1
(5.37e-3) - (2.65e-2) - (4.22e-2) - (2.35e-2) - (2.55e-3) - (4.87e-2)
DTLZ4 15 6. 148 7e-1 5.854 5e-1 7.075 8e-1 9.293 Te-1 6.988 8e-1 6.004 9e-1
(5.22e-3) - (8.83e-3)+ (3.97e-2) - (2.56e-2) - (4.89%e-2) - (5.63e-2)
6.176 4e-1 6. 241 Oe-1 6.965 9e-1 1. 046 3e+0 7.173 2e-1 6.631 3e-1
DTLZ4 20
(3.01e-3) + (2.13e-3) + (5.72e-2) - (2.67e-2) - (4.38e-2) - (3.94e-2)
+/—/ = 6/22/0 6/19/3 3/23/2 2/26/0 6/20/2
B A (R 4 ) T —Fh B TALE % ) i s 4 2
4 LFRiE HAREAL A WL -NSGAIIL, 43 51 DA 72 A 5% 58 fige £ 16
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