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Complexity of modern day systems pose a significant challenge to existing techniques for model 
identification, estimation and controller design when the system is nonlinear, high-dimensional 
and for which physics based governing equations are not readily available. This talk will describe a 
data driven Koopman operator theoretic framework whereby one can cross-fertilize ideas from 
dynamical systems, control theory and machine learning in order to address such challenges by 
characterizing the system solely from measurement data. 

                 Koopman operator is a linear but an infinite-dimensional operator that governs the time 
evolution of measurement functions or outputs defined on the state space of any dynamical 
system. By exploiting the spectral properties of Koopman operator, we develop a new theoretical 
and computational framework to transform a nonlinear system into a “simpler” form such as 
linear time invariant, bilinear or a Lipchitz system, and thereby facilitate nonlinear analysis and 
design. This framework can be implemented in a model free fashion, is amenable to 
scalable/streaming computations, and readily complements/combines with control and machine 
learning methodologies. We demonstrate our data driven framework in a variety of aerospace and 
building applications involving problems related to nonlinear estimation, sensor selection, fault 
detection and isolation, and nonlinear time series analysis. 
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Padmakar P. Lele Outstanding Research and Thesis award at MIT for his PhD thesis work on 
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