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1 Finite Rate of Innovation

In image processing, a lot of signals are not bandlimited and thus cannot be represented using decomposition
on bandlimited filters. Typical illustrations of this are streams of Dirac or piecewise polynomials. Thus, to
encode such signals using linear techniques like wavelet decompositions results in many detail coefficients and
are therefore not optimal. To circumvent this problem, some authors [1] remarked that streams of Dirac and
piecewise polynomials are associated with a finite degree of freedom. For instance, the former are defined by
the location of the Diracs and their amplitude, and are said to be with finite rate of innovation (FRI).

The key issue to determine the FRI is to use an annihilatory filter (also called locator) filter [1]. Then a
filter is applied onto the signal depending on the computed FRI bearing in mind that signal reconstruction
has to be still possible from the filtered signal. However, the approach proposed in [1], is limited in that it is
very sensitive to noise or other perturbation, and also because most signals are usually not characterized by a
finite degree of freedom. For that reason, many developments have been carried out to estimate FRI in a noisy
context [2][3] which can be viewed as attempts to stabilize the seminal algorithm.

2 Objectives of the internship

The goal of the internship will be first to understand the literature on FRI and to implement the algorithm
proposed in [1] and show its sensitivity to noise. Then, it will be interesting to study how noisy signals have
been dealt with in that context in the above mentionned papers. Finally, we will try to switch to image coding
by remarking that a row of an image can be modelled by a FRI signal plus some oscillations that we will try to
characterize. This should naturally lead to a new image encoder. In this regard, the student will have to study
alternative approaches proposed in [4] to encode and image using FRI-like approaches.

3 Prerequisite

The student should be skilled in mathematical image processing and be familiar with Matlab. He should have
some personnal interest for image compression and super-resolution.
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