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Abstract:

Practical optimization problems are hardly comprised of a single objective, as often they
must be considered from a multi-disciplinary point of view. Multi-objective optimization
problems gives rise to a set of trade-off optimal solutions, from which one has to be chosen
at the end. However, the knowledge of a diverse trade-off solution provides the user with
plethora of information about the problem that are priceless and otherwise difficult to
obtain. In this talk, we present some state-of-the-art methodologies of a fast-growing field
of evolutionary multi-objective optimization (EMO) and showcase the advantages of using
EMO methodologies for applied engineering problem solving tasks. Some specific issues of
handling uncertainties leading to robust and reliability-based optimization, meta-modeling
to deal with computationally expensive problems, many (10+) objectives, large-dimensional
spaces, and multi-criterion decision making to choose a single preferred solution will be
discussed with engineering case studies. Due to the availability of multiple trade-off
solutions, EMO allows a practitioner to analyze the solutions to reveal important and
innovative problem knowledge that are common to them. Different ‘innovization'
procedures will be illustrated by means of a number of engineering design and control
problems.
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