Microlocal filtering with wavelets and the
sampling theorem
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1 Introduction

Wavelets have proven to be useful decomposition tools in a wide variety of
applications throughout mathematics, science, and engineering. For example, the
still-image compression standard known as JPEG2000 includes a wavelet option
and the next video compression standard, MPEG-4, will be entirely wavelet based.

Hyperfunctions, which were introduced by Sato and extensively developed by
the Kyoto school of mathematics, can be considered to be sums of boundary values
of holomorphic functions defined in infinitesimal wedges. Microlocal analysis plays
an important role in the theory of hyperfunctions, partial differential operators,
and many other areas. In this theory, one can define the product of distributions
and discuss the partial regularity of multidimensional distributions with respect
to any independent variable.

In this paper, we discuss some particular wavelet frame constructions and related
multiresolution analyses which are suited for microlocal filtering taken from [1] and
[2]. We also give some numerical experiments. Another statement from [6] asserts
that the orthonormal wavelet basis constructed by [3] is a “stepwise” unconditional
basis in LP(R"), 1 < p < oo, which corresponds to the LP(R') convergence of the
classical sampling theorem discussed in [10].
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