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Closed-loop control may provide technological sols to efficiently modify flow behaviours that are
undesirable in industrial applications. The implatagion of efficient and robust controllers howewaquires the
computation of models of the target system thatlmamandled in real time. In fluid dynamics appgimas, the
computation of these models is a challenging task t the high number of degrees of freedom reduice
discretize the Navier-Stokes equations.

This work aims to provide new modelling strategfes noise amplifier flows using data-based
techniques. This kind of flow is particularly diftilt to model since the upstream noise environmeggering the
flow via a receptivity process, is hot known. Wegose a system-identification approach, rather thatassical
Galerkin technique, to extract the model from tisyachronous velocity snapshots and wall-shear sstres
measurements. The technique is illustrated usiegcdse of a transitional flat-plate boundary layenere the
snhapshots of the flow are obtained from direct mizaésimulations. Particular attention is directedimiting the
processed data to data that would be readily dlaila experiments, thus making the technique applé to an
experimental setup. The proposed approach comiinesiuction of the degrees of freedom of the sydigm
projection of the velocity snapshots onto a POOsbhasmbined with a system-identification techniqoebtain a
state-space model. This model is then used indaffe@vard control setup to significantly reduce Kieetic energy
of the perturbation field and thus successfullyagle¢tansition.

In the second part of this work, the extracted rhaglesed to determine coherent structures of lihe f
that are inherent to the system and not a reprsemtof the external driving noise. The global m®dand
frequency response of the reduced-order model aaditatively compared to global modes of the fultier
boundary layer reported previously in the literatur

Finally, the influence of the estimation sensortloe performance of the model is studied. The g&nso
location is shown to be optimal when it is placedhie most upstream-located edge of the velocitydaiv. The
estimator is found to be rather sensitive to whdgse corrupting the estimation sensor.
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