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Hierarchical Multi-Objective Optimization Method
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As the system becomes more complicated, the number of evaluation items to be considered when optimizing the
system is increasing. In this report, we have constructed a multi-objective hierarchical optimization method corresponding
to the optimization problem obtained by automatic dividing from parametric model of our proposed system to hierarchical
optimization problem. At this time, we developed a method for evaluating Pareto solutions, which is essential for
integrated evaluation of Pareto solutions by hierarchical multi-objective optimization. As a result, we report that a wide
Pareto front can be obtained by the method which divided the optimization problem compared with the method which

does not perform optimization problem division.
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Fig. 1 Explanation of the number of pareto-renewing solutions.
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Fig. 2 Explanation of the best values of each objective functions.
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Fig. 3 Expected merits of proposal hierarchical optimization method.
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2sin (10 "x") 250000 10 © " Taple 2 Constant parameters of mathematical model.

Z: =

, ' Value
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Fig. 5The decomposed and hierarchized optimization problem of mathematical model.

Table 4 Setting item of NSGA-2 of decomposed and
hierarchized optimization problem in each
layer of mathematical model.

Table 3 Setting item of NSGA-2 of optimizing on
undecomposed optimization problem of
mathematical model.

Serting value Setting value
Serting item Serting item
ITryl Try2 Try3 Upper layer  Lower layer
Number of generations 500 1000 5000 Number of generations w ¥ 20
Population size 200 100 20 Population size 12 16
Crossover rate 0.9 0.9 0.9 Crossover rate 0.99 09

* Executing until the run time exceeds
the average run time of undecomposed optimization
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Fig. 6 Set of pareto solutions on “Try 1’ optimization.
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Fig. 7 Set of pareto solutions on hierarchical optimization.
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Fig. 8 Set of pareto solutions on hierarchical optimization and mono layer optimization.
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