Sparse Optimization for Inverse Problems with Applications in Super-Resolution Microscopy
Laure Blanc-Féraud
I3S laboratory
Université Côte d'Azur, CNRS, Sophia Antipolis, France
Sparse L0 optimization arise in many signal and image processing techniques. The L0 term is noncontinuous non-convex and leads to NP-hard problems. We review some approaches to tackle the
L2-L0 optimization problem both in the penalization and in the constrained form. Among examples
of inverse problems, we focus on fluorescent super-resolution microscopy by Single Molecule
Localisation Microscopy and MA-TIRF (Multi-Angle Total Internal Reflection Fluorescence)
reconstruction. We finally show how acquisition of a sequence of images allows to leverage
fluctuations of molecules for super resolution by sparse optimization and how these data can be used
in a generative adversarial network built to solve the inverse reconstruction problem with a data term,
which considers the statistics of the observations, learned by the network.
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