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An introduction to direct search methods in multiobjective
derivative-free optimization

Abstract:

Derivative-free optimization aims at solving optimization problems for which no analytical
structure (e.g., differentiability, convexity) is available, making the use of classical derivative-
based techniques impractical. Such problems arise in situations involving numerical simula-
tions/models of complex and opaque systems, whose structure cannot be exploited. The
development of derivative-free numerical methods has gained considerable importance over
the last two decades with advances in computer science.

Direct search methods are a class of efficient and robust algorithms for solving such prob-
lems. Their extension to multiobjective optimization, where multiple criteria are to be opti-
mized simultaneously, has only begun in the last decade.

After introducing some key concepts of multi-objective optimization, we will give an over-
view of the state-of-the-art in direct search methods for multiobjective optimization, applied
to engineering problems. The presentation will conclude with potential research perspecti-
ves.
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