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Abstract

In this talk, a brief overview of statistical methodologies for the
developments of digital twins will be given. We will then focus on two
particular applications, dynamical systems 1in robotics and inverse
scattering problems. Based on sparse data, a novel procedure integrating
statistical surrogate models and algebraic topological dynamics 1is
introduced to characterize local and global dynamics with statistical
guarantees. The theoretical properties are discussed, and the proposed
method 1s implemented to optimal control problems in robotics. Inverse
scattering aims to infer information about a hidden object by using the
received scattered waves and training data collected from forward
mathematical models. Motivated by an inverse scattering problem where the
objective 1s to infer the functional input representing the refractive
index of a bounded scatterer, a new Bayesian framework is proposed. It
contains a surrogate model that takes into account the functional inputs
directly through kernel functions and a Bayesian procedure that infers
functional 1nputs through the posterior distribution. Comparisons with
existing methods show the advantages of the proposed method.
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