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Most of real-world decision-making processes are used to optimize problems with many objectives of conflicting. Since the
betterment of some objectives requires the sacrifice of other objectives, different objectives may not be optimized simultaneously.
Consequently, Pareto solution can be considered as candidates of a solution with respect to a multi-objective optimization (MOP).
Such problem involves two main procedures: finding Pareto solutions and choosing one solution among them. So-called multi-ob-
jective genetic algorithms have been proved to be effective for finding many Pareto solutions. In this study, we suggest a fitness
evaluation method based on the achievement level up to the target value to improve the solution search performance by the
multi-objective genetic algorithm. Using numerical examples and benchmark problems, we compare the proposed method, which
considers the achievement level, with conventional Pareto ranking methods. Based on the comparison, it is verified that the proposed
method can generate a highly convergent and diverse solution set. Most of the existing multi-objective genetic algorithms mainly
focus on finding solutions, however the ultimate aim of MOP is not to find the entire set of Pareto solutions, but to choose
one solution among many obtained solutions. We further propose an interactive decision-making process based on a visualized
trade-off analysis that incorporates the satisfaction of the decision maker. The findings of the study will serve as a reference
to build a multi-objective decision-making support system.
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<Figure 8> Results for Cantilever Welded Beam Design
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