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Data Snapshots

Schmid (2008/10), Rowley et al (2009)



Dynamic Mode Decomposition

[1] Tu et al  J. Comp. Dyn. (2014)



Approximate Dynamical Systems

Linear dynamics
(equa0on-free)

Eigenfunction
expansion



The Algorithm 



Programming Break



DMD Algorithms
- Forward-Backward DMD (Dawson et al 2016)
- Total Least-Squares DMD (Hemati et al 2017)
- Optimized DMD (Askham & Kutz 2018)



DMD for Koopman
- Extented DMD (Williams et al 2015)
- Kernel DMD (Williams et al 2016)
- Judicious choice (Kutz et al 2018)



Koopman vs DMD:  All about Observables!



Programming Break



Nonlinear Schrodinger Equation



Error and DMD Modes



Multi-Resolution DMD



Multi-Resolution DMD



Multi-Resolution DMD



Multi-Resolution Separation

General Mul*scale Separa*on

Slow vs Fast Separation

(or Brunton, Proctor, Kutz, PNAS 2016)



Dynamics Example



DMD Forecasting



pyDMD Package (example 8)

J.C. Loiseau



DMD with Control (DMDc)



Modified Regression
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Proctor, Brunton & Kutz, SIADS (2016)
Fiesler & Kutz, SIADS (2019)


