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Abstract.

formation, but the position of reference point has detrimental effect on the performance of algorithms. According to this is-

In MOEAs based on user-preference , reference point is most commonly used to express the preference in-

sue, this paper proposes MOEA/D-PRE that combines MOEA/D with preference information and alternate weight method.
This algorithm applies the alternate weight method to map the region of interest of the decision maker, which can avoid the
influence of the reference point,and the model is easy for the decision maker to adjust the size of preference region. Experi-
mental results show that this approach has much better performance. Moreover, this paper proposes different models to satisfy
different demands of the decision maker, which has provided a new way to solve MOPs based on preference information and
especially to tackle the effect of reference point.

Key words: MOEA/D (multi-objective evolutionary algorithm based on decomposition) ;evolution algorithm ; pref-

erence ; alternate weight;decision maker
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G-dominance R-dominance MOEA/D-PRE
Average value variance Average value variance Average value variance
ZDT1 8. 05E-05 1. 97E-08 3.0E-04 9. 60E-08 4. 00E-06 1. 34E-13
ZDT2 5. 02E-04 1. 88E-07 1. 73E-03 1. 77E-06 4. 61E-06 1.71E-13
Instances ZDT3 3. 08E-05 6. 65E-10 9.25E-03 3.24E-05 7. 86E-06 5.25E-13
ZDT4 4. 46E-01 2. 88E-02 2.75E-01 2.79E-02 4. 49E-02 3. 04E-06
ZDT6 1. 87E-02 3.33E-04 8. 33E-05 1.177E-10 4.81E-03 1. 32E-06
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G-dominance R-dominance MOEA/D-PRE
Average value variance Average value variance Average value variance
ZDT1 6. 04E-05 2.40E-10 3. 90E-05 1. 46E-09 3. 96E-06 6. 76E-14
ZDT12 7. 72E-05 5.73E-10 3.45E-05 2. 05E-09 4. 58E-06 1.49E-13
Instances ZDT3 2.30E-05 1. 12E-11 2.37E-05 1. 60E-10 7. 23E-06 8. 05E-12
ZDT4 5.15E-01 1.01E-01 2.51E-01 2.51E-02 4. 44E-03 4. 12E-06
ZDT6 8.34E-03 1. 72E-04 8. 18E-05 7.50E-11 5. 78E-03 3.49E-09
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G-dominance R-dominance MOEA/D-PRE
Average value variance Average value variance Average value variance
DTLZI 5.32E-00 9. 65E-01 5. 06E-03 6. 71E-05 1. 53E-05 4. 68E-10
DTLZ2 1. 82E-06 2.02E-13 8. 66E-03 1. 46E-06 6. 69E-07 1. 46E-14
Instances DTLZ3 1. 82E +01 1. 65E +01 1. 28E-02 3.97E-03 1.13E-04 4. 66E-08
DTLZA 7. 58E-05 2. 68E-08 3. 80E-04 5.55E-09 1. 25E-06 4. 09E-13
DTLZ5 6. 48E-06 1. 34E-10 5. 68E-03 9. 96E-07 3. 33E-09 7.83E-19
DTLZ6 5. 72E-03 1. 28E-06 3.99E-03 3.28E-06 3.36E-18 2.28E-37
RS HEEREATEERE GD i8R
G-dominance R-dominance MOEA/D-PRE
Average value variance Average value variance Average value variance
DTLZ1 4. 94E-00 1. 73E-04 1. 73E-02 2. 75E-05 2.07E-03 7.96E-05
DTLZ2 7. 82-E04 2.53E-09 7.57E-05 2.50E-10 6. 71E-07 9. 70E-15
Instances DTLZ3 1. 95E +01 1. 53E +01 1. 88E-02 5.45E-03 5. 87E-05 1. 04E-08
DTLZA 3.07E-04 7.70E-09 2.48E-03 2.99E-09 1. 41E-06 1. 64E-12
DTLZ5 1. 06E-04 2.71E-10 6.20E-06 4. 16E-11 3. 82E-09 1.43E-18
DTLZ6 1.25E-02 3. 10E-05 3.95E-03 1. 87E-06 1. 38E-03 8. 13E-14
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