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Critical Review of Performance Indicators for Constructing Consistent Solution
Set Evaluation Framework in Evolutionary Many-Objective Optimization
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In evolutionary multiobjective optimization (EMO), a set of non-dominated
solutions is obtained to approximate the entire Pareto front of a multiobjective problem. High
evaluation is assigned to the solution set when it is close to the Pareto front and covers the
entire Pareto front. When the number of objectives is two or three, we can depict the solution set
and the Pareto front in the objective space. Thus it is easy to visually evaluate the solution set.
It is also easy to visually understand the physical meaning of each performance indicator. However,
the visual evaluation of solution sets and the visual understanding of performance indicators are
very difficult for many-objective problems with four or more objectives. In this study, we analyzed
various difficulties related to the evaluation of solution sets of many-objective problems. Then we
proposed a new performance indicator and a test problem generation mechanism for evolutionary
many-objective optimization.
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