Data-driven optimization with Truth Models
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Abstract: Many engineering systems are designed and operated with the aid of fundamental, physics-based "truth" models. Often such models become computationally complex and there is a strong drive to fit surrogate models from truth models, and to perform the optimization with the surrogate model. Unfortunately, such approaches cannot guarantee convergence to the truth model optimum, thus leading to infeasible or unrealistic results. This talk describes a trust region-based data-driven optimization strategy with a convergence guarantee to a truth model optimum. The resulting algorithm, properties of data driven models, and convergence properties are described. In addition, several engineering cases with complex truth models with be described and compared.

