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Embracing Uncertainty in Control Systems 

Gesture recognition

Optimal Transport formulation of the Bayes Law 
 

Nonlinear Filtering, Bayesian inference

� Hidden state: Motion of hand

� Measurements: Motion sensors, accelerometer, and gyroscope

� Problem: Detection of gestures in real time

Particle image velocimetry

� Hidden state: Particle position/ velocity field 

� Measurements: 2-D slice image of particle tracers

� Problem: Estimate velocity and trajectory of moving particle

Particle Filter
 

 

� Efficient representations of the transport map

� Test the algorithm on real-world applications 

� Develop a distribution feedback control algorithm (rather than pointwise 

state feedback) that accounts for uncertainty in the system model
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Optimal Transport Particle Filter
 

Numerical Experiment

Future directions of research


