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Feedback control for turbulence based on coherent vortex structure
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In turbulence, we could find coherent vortex structures, suggesting that the

intrinsic degrees of freedom of turbulence are smaller than the degrees of freedom of the system,
such as the number of grid points. We call this property sparse. We have considered sparse
representation for turbulence.
We examined the reconstruction method for box turbulence and found that the velocity field could be
reconstructed using 30% of the total grid points. For plane-Couette turbulence, we obtained unstable
periodic orbits describing the generation of spanwise vortex structures. We conducted the wind
tunnel experiment and established velocimetry using pitot tubes and heat wires. Moreover, we
performed flow visualization using smoke and laser sheet light sources.
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