Evolutionary Multi-Criterion Optimization:
An Emerging Computational Problem-Solving Tool

Kalyanmoy Deb

University Distinguished Professor
Michigan State University, East Lansing, USA
kdeb (at) msu.edu

Abstract

Most problems in science, engineering and commerce involve more than one conflicting criteria to be
simultaneously optimized. Despite the vast literature on scalarizing multiple criteria into one, evolutionary
optimization methods of treating them as truly multi-criterion problems in a Pareto sense produce a number of
additional benefits to the users. Their ability to find and maintain multiple trade-off solutions with a flexible and
customizable framework provides vital knowledge about the problem in addition to the optimal solutions
themselves. In this lecture, we shall present a few popular and state-of-the-art algorithms, demonstrate their
advantages on a number of real-world practical problems from engineering and society, and introduce some
recent research topics. Additionally, the use of machine learning algorithms and human knowledge in enhancing
their performance, and the use of multi-criterion algorithms in enhancing performance of machine learning
methods will be discussed.
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