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Abstract

Design of experiments is utilized for exploring the design space and for building response surface models
in order to facilitate the effective solution of multi-objective optimization problems. Response surface models
provide an efficient means to rapidly model the trade-off among many conflicting goals. In robust design, it is
important not only to achieve robust design objectives but also to maintain the robustness of design feasibility
under the effects of variations, called uncertainties. However, the evaluation of feasibility robustness often
needs a computationally intensive process. To reduce the computational burden associated with the
probabilistic feasibility evaluation, the first-order Taylor series expansions are used to derive individual mean
and variance of constraints. For robust design applications, these constraint response surface models are used
efficiently and effectively to calculate variances of constraints due to uncertainties. Robust optimization of

automotive seat is used to illustrate the approach.
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Fig. 1 Automotive seat model
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