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Abstract R28046

Wavelet transforms, both continuous and discrete, have proved to be a very efficient tool in
detecting point singularities. However, due to its isotropic scaling, wavelet transforms are
not ideal tools in detecting one-dimensional singularities like singularity lines or curves.
Recently, wavelet-like transforms with parabolic scaling, such as Hart Smith's and curvelet
transforms, were introduced and applied successfully in edge detection. Our goal is then to
investigate how these transforms can be used in detecting goint, line, and curve singularities.
New necessary and new sufficient conditions for an L (R? function to possess Holder
regularity, uniform and pointwise, with exponent a > 0 are given. Similar to the
characterization of Holder regularity by the continuous wavelet transform, the conditions
here are in terms of bounds of the Smith and curvelet transforms across fine scales.
However, due to the parabolic scaling, the sufficient and necessary conditions differ in both
the uniform and pointwise cases, with larger gap in pointwise regularities. Naturally, global
conditions for pointwise singularities can be weakened. We then investigate functions with
sufficiently smooth background in one direction and potential singularity in the perpendicular
direction. Specifically, sufficient and necessary conditions, which include the special case
with one-dimensional singularity line, are derived for pointwise Holder exponent. Inside
their “cones” of influence, these conditions are practically the same, giving near-
characterization of direction of singularity. There are many interesting research problems
worth investigating in the future such as 1) For other transforms with parabolic scaling, do
similar theorems hold? 2) For functions with low regularity in the direction perpendicular to
a given curve and sufficiently smooth background in the direction of the curve, what are
sufficient and necessary conditions in terms of upper bounds of its transform. 3) Can and, if
yes, how these theorems be developed into an edge detection algorithm?





