©
2014 2018

A Study on Efficient Nonlinear Optimization using the Landscape Modality of the
Objective Function based on Neighborhood Structure
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We proposed methods that improved the efficiency and the robustness of
population-based optimization algorithms(POAs), such as differential evolution: 1. Methods that
control algorithm parameters (1) according to the landscape modality of the objective function which

is estimated by using proximity graphs and neighborhood structures, (2) according to the ranking
information of search points. 2. Methods that optimize problems being strong correlation between
variables (1) according to the oblique coordinate generated by the points, (2) according to new
crossover operations. 3. Method that applies to the penalty coefficient method for POAs where a new
point is compared with the old point. The equivalent penalty coefficient value (EPC), which makes
the two extended objective values of the points the same, is defined and the method controls the
penalty coefficient automatically by EPC. Their advantages are shown by solving benchmark problems
and comparing them with other methods.
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