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Efficient population-based optimization for high dimensional multimodal problems
by estimating hill-valley structures and distribution types
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In this study, we conducted research on the following items in order to
solve complex optimization problems that appear in various fields, especially high-dimensional
multimodal optimization problems. (1) We proposed a method for determining hill and valley points
using a neighborhood graph. Valley points can be considered as solution candidates. We also proposed

a method of performing local search around the valley points. (2) We proposed crossover using a
correlation matrix in order to generate offspring according to the dependency between variables that
determine the distribution of search points. (3) We proposed a beta-relaxed relative neighborhood

graph (beta-RNG), which can generate an intermediate graph between Gabriel graph and relative
neighborhood graﬁh using a parameter beta, and also progosed graph-based speciation using beta-RNG
to deal with high-dimensional problems. These studies showed that evolutionary algorithms with high
search efficiency can be realized.
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