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In this presentation, we will introduce a novel data-driven adaptive robust optimization
framework that organically integrate machine learning techniques with optimization under
uncertainty methods. We first propose a data-driven nonparametric uncertainty model could
automatically adjust its complexity based on the data structure and complexity, thus accurately
capturing the uncertainty information. The machine learning model is seamlessly integrated
with adaptive robust optimization approach through a novel multi-level optimization
framework. This framework explicitly accounts for the correlation, asymmetry and multimode
of uncertainty data, so it generates less conservative solutions than conventional robust
optimization approaches. Additionally, the proposed framework is robust not only to parameter
variations, but also to data outliers. The data-driven adaptive robust optimization framework is
further extended to systematically and automatically handle labeled multi-class uncertainty
data through a stochastic robust optimization approach. The resulting optimization framework
has a bi-level structure: The outer optimization problem follows a two-stage stochastic
programming approach to optimize the expected objective across different classes of data;
robust optimization is nested as the inner problem to ensure the robustness of the solution
while maintaining computational tractability. Tailored column-and-constraint generation
algorithms are further developed to solve the resulting multi-level optimization problem
efficiently. Applications to short-term scheduling of batch processes and strategic planning of
process networks are presented to demonstrate the applicability of the proposed frameworks
and effectiveness of the solution algorithm.
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published over 100 peer-reviewed articles in leading journals, and has an h-index of 40. Some
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