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Abstract

Multi-objective optimization is to simultaneously optimize two or more conflict
objectives to certain constraints. Because the solution space of multi-objective
optimization is often a non-convex or discontinues shape, the conventional evaluation
methods are hard to find an efficient frontier efficiently. The multi-objective genetic
algorithm (MOGA) is a state-of-the-art nonlinear optimization methodology that
applies weight-sum method or Pareto-based ranking schemes. These well-known
MOGA methods, such as Non-dominated Sorting Genetic Algorithm-11 (NSGA-II)
and Strength Pareto Evolutionary Approach 2 (SPEA-2), maintains diversity solution
set in the optimization process. However, these MOGA based co-evolution
mechanisms, such as MOGASs with sexual selection, are presented to maintain more
aggressive solution set. In this study, we introduce an improved MOGA, the
Strengthen Dominant Species Genetic Algorithm (SDSGA) that proposed an
enhanced selection mechanism with crowding estimation technique to extract more
dominated species. The empirical results indicate that SDSGA outperforms in three

and more objectives problems.

Keywords: Multi-objective optimization; Genetic algorithm; Co-evolution;

Dominant species; Pareto front
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