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Complex Systems
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W’ Compressive Sensing
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Measurement and Reconstruction
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Compressive Sensing for PDE Dynamics

PHYSICS OF FLUIDS 25, 127102 (2013)

Compressive sensing based machine learning strategy
for characterizing the flow around a cylinder
with limited pressure measurements
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A", "8 Flow Around a Cylinder

MACHINE LEARNING
(b) Dkumionalitv reduction (SVD) (c) Library
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COMPRESSIVE SENSING
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mCOmpr‘essive Sensing Reconstruction
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What about sensor placement?



Optimizing Sensor Locations
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Nonlinear Model Reduction for Complex Systems using Sparse Optimal Sensor
Locations from Learned Nonlinear Libraries '
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Encoding Flight - Capaniform Sensilla
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Bringing It All Together

Dynamical Systems [Equation-Free)
+ Machine Learning (robust PCA: L+M+S]

+ Compressive Sensing (time + space)
+ Control

Complex Network with Dynamics
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Self-Tuning Lasers
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Self-Tuning Lasers

(a) Setup (b) Training
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Selftunning Metamaterial Antennas

> 504




Selftuning architecture

£-S Controller with Noise
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m Conclusions

Dynamical Systems [Equation-Free)
+ Machine Learning (robust PCA: L+M+5]
+ Compressive Sensing (time + space)
+ Control

= Transformative Paradigm
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