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The problem of non-parametric statistical regression function estimation based on a large number of noisy observations is considered, both in the case of uniform deterministic knots, and uniformly distributed random knots. The smoothed (de-noised) estimator of the target function is wavelet-based, and the smoothing (de-noising) effect is achieved by shrinking the wavelet coeffcients towards zero. The usual procedure for wavelet shrinkage is based on thresholding, and is effcient on smooth functions, but results in oversmoothing of points of singularity of piecewise smooth or globally non-smooth functions with fractal behaviour. For such non-smooth cases a non-threshold wavelet shrinkage procedure has been proposed by Dechevsky, Ramsay and Penev in “Penalized wavelet estimation with Besov regularity constriants” (Math. Balkanica (N.S.), 13(3-4) (1999), 257-376) using Tikhonov regularization via a penalization criterion using Besov-norm penalty. In the present work several procedures (least squares, Besov-norm regularization, cross validation) for determining the optimal value(s) of the regularization parameter(s) are studied in detail, including the differences in performance between the case of deterministic, and that of random, knots. These procedures provide a step towards the design of adaptive, data-dependent wavelet shrinkage estimators. A representative selection of examples in the 1d case (curves) and 2d case (surfaces) is given. The visualization software developed for this purpose is in template based C++ and OpenGL using the library qt and the in-house libraries gm-waves and gm-lib developed at Narvik University College.
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