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One dimensional approximation of measures in Wasserstein distance
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In this talk we will discuss a variational problem recently introduced in [2], which consists of ap-
proximating a given probability measure ρ0 with a measure uniformly distributed over connected sets
with finite length. This is done by minimizing the Wasserstein distance between ρ0 and all such 1-
dimensional measures with a penalization of the total length of the support, being therefore closely
related to the so-called average distance minimization problem [1]. Due to concentration of mass ef-
fects, it seems intractable to show existence of an optimal set by means of the Direct Method. For this
reason we introduce a relaxation of the notion of length of the support of a probability measure, being
therefore able to show existence to this relaxed formulation. Fortunately, it has the property that if
ρ0 does not give mass to one dimensional sets, any minimizer of the relaxation is a minimizer of the
original problem.
In the sequel we shall discuss some qualitative properties of this problem as Ahlfors regularity, absence
of loops and if time permits a phase field approximation[3].
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