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A multi-objective optimization model solving method
based on genetic algorithm and scheme evaluation

SHAN Baoying. GUO Ping® . ZHANG Fan, GUO Shanshan
(College of Water Resource & Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract In order to obtain the satisfactory solutions of multi-objective programming (MOP) problems, two steps are
taken: 1) A improved multi-objective genetic algorithm is used to deal with more complex constraints of MOP, and thus
the Pareto solution set can be obtained.2) The entropy weight method is used to select a more suitable scheme based
on evaluation index system. To prove its practicality and applicability, this method is applied to the water allocation
model in Yingke Irrigation District. The results show that the Pareto solution set can fully reflect the relationship between
different objectives. According to the practical situation,the ratio of grain to economic, the information entropy of water
structure and the amount of fertilizer used are selected as the indicators to value the schemes from Pareto solution set.
The water productivity obtained by this method reaches 1.46 kg/m® and the total yield reaches 86. 67 X 10° kg.
Compared with the traditional solution method, the method proposed in this study has stronger optimization ability and
can obtain a more reasonable solution. The multi-objective optimization problem solving method based on genetic
algorithm and scheme optimization can obtain more satisfactory schemes to solve more complex MOP problems. This
method can also provide a new idea to solve other MOP problems.
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Fig. 1 Flow chart of MOGA in this research
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Table 1  Water distribution during the whole growth

period under MOP and LFQBP mm

SR i ik fic 7k 2 7Y KHEX il A £ K N
Method Type Corn field  Corn for seed Wheat
i F /K Surface water 556.42 453. 30 292. 86
MOP H#i R 7K Ground water 211.68 217.75 245, 34
BB K Total water 768.10 671.04 538. 20
i F /K Surface water 531.01 418. 42 286.63
LFQBP 1R 7K Ground water 289. 47 283.93 198. 57
Bt /K Total water 820. 48 702. 35 485.19
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