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ABSTRACT

Numerical simulation of dynamical systems is a primary means of understanding their behavior.
However, simulations of large-scale systems impose significant computational expenses for outer-
loop applications, such as uncertainty quantification, optimization, and inverse problems. Model
reduction seeks to alleviate this burden by constructing reduced-order models (ROMs) that
accurately approximate the dynamics of the underlying system but are significantly cheaper to
evaluate. Such ROMs are key enablers for outer-loop applications on large-scale dynamical systems.
One major challenge in developing ROMs is the limited training data for large-scale systems. This
issue is aggravated in situations where, in addition to having a high-dimensional state space, the
governing equations are parameterized. In this presentation, the authors present a novel framework
for model reduction of parameterized time-dependent partial differential equations (PDEs) with
affine parametric dependence, which combines the rigor of projection-based model reduction with
the convenience of machine-learning methods [1]. The parametric structure of the ROM is directly
embedded into the ROM. The operators of the ROM are learned using the Operator Inference
(OplInf) method [2]. OplInf is a scientific machine learning method that combines data-driven
learning and physics-based modeling. The resulting ROM can map parameter values to approximate
PDE solutions efficiently.
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