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The goal of multi-objective optimization problems is to obtain pareto optimal solutions.
However, in many optimization problems like real world problems, optimal solutions are
unknown, so it is hard to judge whether the obtained solutions are truly optimal or not. In
this paper we propose an optimization method that is capable of obtaining pareto solutions
with high reliability. The landscape of the search space is important to improve the reliability
of the obtained solutions, therefore a search that obtains information of the search space
becomes necessary. From this reason a single objective optimization method called DIRECT
has attracted much attention in this field. In this paper, we propose a multi-objective
DIRECT algorithm called NSDIRECT (Non-dominated Sorting DIRECT), which adapts
DIRECT to multi-objective optimization. NSDIRECT is a method that uses pareto approach
and utilizes Non-dominated Sort and Crowding Distance. The effectiveness of NSDIRECT
was examined through numerical experiments comparing with MODIRECT (Multi-Objective
DIRECT) proposed by Angelo. From the conducted numerical experiments, it was found
out that the landscape information of the search space obtained by NSDIRECT is more
accurate, and the accuracy of the obtained solutions are also improved.
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Dimension | Number of function evalutions
2 5000

3 10000

5 20000

10 30000
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Dimensions | MODIRECT | NSDIRECT
N=2 0.049 0.006
N=3 0.167 0.032
N=5 0.412 0.198
N =10 1.127 0.578
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N=2 0.051 0.006
N=3 0.987 0.413
N=5 2.780 1.012
N =10 7.912 1.836
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