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Abstract: We study adaptive nonlinear filtering in the regularization modelsfor incompressible,
viscous Newtonian flow. The filtering radius is locallyadjusted using an indicator function so that re-
solved flow regions andcoherent flow structures are not filtered-out, which is a common problemwith
these types of models. A numerical method is proposed for the models that is unconditionally stable
with respect to timestep, and decouples theproblem. We devise several indicator functions based
on physicalphenomenology and provide numerical examples that demonstrate their effectiveness.
We then examine a deconvolution-based indicator function, which allows us to establish a rigorous
analysis of the resulting numerical algorithm. We prove well-posedness, unconditional stability, and
convergence of the proposed algorithm, and test the model on several benchmark problems.
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