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ABSTRACT

In the field of evolutionary multi-objective optimization (EMO), early EMO algorithms in the 1990s are called non-elitist
algorithms where no solutions in the current population are included in the next population. That is, the next population
is the offspring population of the current population. This non-elitist algorithm framework is clearly inefficient since we
cannot preserve good solutions during the execution of EMO algorithms. As a result, almost all EMO algorithms in the
last two decades are based on the elitist framework where the next population is selected from the current population
and its offspring population. In both frameworks, the final population is presented to the decision maker as the final output
from EMO algorithms. Recently, some potential difficulties of the elitist framework have been pointed out. One is that the
final population is not always the best subset of all the examined solutions. It was demonstrated in the literature that some
solutions in the final population are dominated by other solutions generated and deleted in previous generations. It is also
difficult to utilize solutions in previous generations to generate new solutions. Offspring are always generated from
solutions in the current population. Another difficult is that only a limited number of solutions (i.e., only solutions in the
final population) are obtained. A new framework with an unbounded external archive can easily handle these difficulties
since the final solution set is selected from all the examined solutions. In this framework, we can select an arbitrary
number of solutions as the final output from EMO algorithms. Stored solutions in the external archive can be used to
create new solutions and also to select solutions for the next population. In this talk, some interesting research issues in
the new EMO algorithm framework are explained.
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