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A Study on the Robust Design Using Kriging Surrogate Models
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Abstract

Current trend of design technologies shows engineers to objectify or automate the given decision-making process.
The numerical optimization is an example of such technologies. However, in numerical optimization, the uncertainties
are uncontrollable to efficiently objectify or automate the process. To better manage these uncertainties, Taguchi method,
reliability-based optimization and robust optimization are being used. To obtain the target performance with the
maximum robustness is the main functional requirement of a mechanical system. In this research, the robust design
strategy is developed based on the DACE and the global optimization approaches. The DACE modeling, known as the
one of Kriging interpolation, is introduced to obtain the surrogate approximation model of the system. The robustness is
determined by the DACE model to reduce the real function calculations. The simulated annealing algorithm of global
optimization methods is adopted to determine the global robust design of a surrogated model. The mathematical
problems and the MEMS design problem are investigated to show the validity of the proposed method.
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