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Abstract: Vehicle weight reduction has become one of the viable solutions to ever-growing energy and environmental
crisis. In vehicle design, response surface model (RSM) is commonly used as a surrogate of the high fidelity Finite
Element (FE) model to reduce the computational time and improve the efficiency of design process. However, RSM
introduces additional sources of uncertainty, such as model bias, which largely affect the reliability and robustness of
the prediction results. The bias of RSM need to be addressed before the model is ready for extrapolation and design
optimization. The Bayesian inference based model extrapolation method which is previously proposed by the authors is
further investigated , and a systematic and integrated stochastic bias corrected model extrapolation and robustness
design process under uncertainty is provided. A real world NCAP frontal impact vehicle design example is used to
demonstrate the validity of the proposed method.

Keywords: response surface model (RSM); robust design optimization; bayesian inference; model validation and
extrapolation; vehicle body weight reduction
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