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In this talk, I will focus on the reconstruction of piecewise constant images from noisy linear measurements.
Such images arise naturally in applications such as biological imaging. I will consider a variational reconstruction
method, which consists in minimizing the sum of a data fidelity term and a total (gradient) variation term.
This regularization functional has been extensively used in imaging and is known to promote piecewise constant
minimizers. I will present two works on this topic [1, 2]. The first concerns a noise robustness result, stating
that, in a low noise regime, the reconstruction is also piecewise constant, and one can exactly recover the number
of shapes in the unknown image. The second introduces a new numerical method for solving the optimization
problem associated to this reconstruction method. Its main feature is that it does not rely on the introduction
of a fixed spatial discretization (e.g. a pixel grid), and builds a sequence of iterates that are linear combinations
of indicator functions.

Joint work with: Yohann De Castro, Vincent Duval.
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