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Abstract:

Data-driven modeling of complex systems has received much

attention over the recent years, largely due to the availability of large
datasets. In particular, the analysis of nonlinear dynamical system
with Koopman operator has been actively discussed in applied
mathematics and various scientific fields for this purpose. This is
because it can provide physical interpretations of the dynamics based
on deep theoretical backgrounds and is endowed with prominent
estimation methods such as dynamic mode decomposition (DMD).
DMD is a numerical method for estimating spectra of Koopman
operator, and has been attracting attention as a way of obtaining
global modal descriptions of nonlinear dynamics from data without
requiring explicit prior knowledge. In this talk, I overview the recent
advances on this research topic, focusing on spectral analysis of
dynamical systems with Koopman operator and DMD. Then, I
describe several recently-proposed related algorithms using machine
learning principles. During the talk, | occasionally show some
applications of these method to several real-world data.
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