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Duriez and friends: Closed-loop control of experimental shear flows using machine learning



TUCOROM mixing layer
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Turbulent mixing layer control



Turbulent mixing layer control

MLC parameters:
● 100 individuals, 8 generations
● 9 sensors for closed-loop control
● 24 sensors for evaluation
● 10% replication, 25% mutation, 65% crossover



● Result is reproducible: several runs 
leads to the same kind of solution.

● The best individual is robust, it is still 
effective with different Reynolds 
number.

Turbulent mixing layer control



PMMH Görtler water tunnel 



BFS separation control



BFS separation control



BFS separation control

● Best individual exploits a different mechanism 
than the best open-loop control

● Best individual is robust, it is still higly effective 
over a wide range of Reynolds number

N. Gautier, J.-L. Aider, T. Duriez, B. R. Noack, M. Segond, and M. Abel
“Closed-loop separation control using machine learning" 
J. Fluid Mech. 2015.



LML wall turbulence wind-tunnel



Separation control on AVERT model 



Separation control on AVERT model 

Uncontrolled MLC controlled
Back-flow coefficient



Separation control on AVERT model 

● MLC finds the most cost-effective control.
● Setup not optimal for closed-loop control.
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