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This talk is about the heuristic (or data-driven) choice of the regularization parameter in the
regularization theory of ill-posed problems. Here, heuristic means that the parameter is chosen
independent of the knowledge of the noise level (or any other supplementary information).

Recently, a convergence theory for several heuristic parameter choice methods (for linear
regularization) has been developed on basis of the so-called noise-restricted convergence
analysis. Withing this framework, one can circumvent the restrictions of the so-called
Bakushinskii veto.

We outline the corresponding theory and present theoretical results for the most important

examples of heuristic parameter choice rules.
We furthermore discuss some recent results in this direction for convex, nonlinear Tikhonov

regularization, together with some open research questions.
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