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Abstract

Realistic analysis and design optimization of complex engineering systems require not only a fine
understanding and modeling of the underlying physics and their interactions but also recognition of intrinsic
uncertainties and their influences on the quantities of interest. Uncertainty Quantification (UQ) attempts to
address the latter issue; it aims at a meaningful characterization of uncertainties from the available
measurements, as well as efficient propagation of these uncertainties through the governing equations for
a quantitative validation of model predictions. The development of efficient uncertainty propagation
strategies for complex engineering systems involving multi-scale and/or multi-physics phenomena is a
subject of growing interest in UQ.

| will start this talk with a brief discussion on challenges associated with UQ of complex systems and a high-
level introduction to recent work performed by the UQ Group at CU Boulder to tackle these challenges. |
will then focus on model reduction approaches for efficient uncertainty propagation and optimization under
uncertainty. At the core of these techniques is a systematic use of models with different levels of fidelity,
e.g., coarse vs. fine discretization of the same problem, that lead to considerable improvements in
performance of standard UQ techniques. During the talk, | will present application examples to highlight the
efficiency of these multi-fidelity model reduction approaches and their wide applicability to a broad range of
problems.
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