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Abstract

This work introduces a novel off-the-grid variational functional for reconstructing curves from blurry
and noisy two-dimensional observations. The proposed functional, called Curve-LASSO (CLASSO), is well
suited to intensity image observations. It is defined over the space of positive Radon measures on a locally
compact set S of regular, injective curves parametrized at constant speed, and combines a data-fidelity
term with a total variation regularization. A key theoretical ingredient of our approach is a Smirnov-type
decomposition on S. This result enables a rigorous pushforward of measures on the curve space to measures
on the Euclidean plane R?, thereby allowing an accurate modeling of the forward operator as the convolution
of curve supports with a blurring kernel. Minimizers of the CLASSO functional can be expressed as finite
linear combinations of Dirac measures concentrated on curves in S. We then describe the Sliding Frank—
Wolfe algorithm [1] to iteratively compute these curve solutions and validate the method through numerical
experiments on blurry and noisy images.
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