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Abstract:

The optimal mass transport problem is a classical problem in mathematics, and dates back to 1781 and work by G.
Monge where he formulated an optimization problem for minimizing the cost of transporting soil for construction
of forts and roads. Historically the optimal mass transport problem has been widely used in economics in, e.g.,
planning and logistics, and was at the heart of the 1975 Nobel Memorial Prize in Economic Sciences. In the last two
decades there has been a rapid development of theory and methods for optimal mass transport and the ideas have
attracted considerable attention in several economic and engineering fields. These developments have lead to a
mature framework for optimal mass transport with computationally efficient algorithms that can be used to address
problems in the areas of systems, control, and estimation.

The first part of the talk we review the area and consider examples where the optimal mass transport is used as a
distance measure for image classification, robust system identification, and CT imaging. In the second part of the
talk we consider large optimization problems where the optimal mass transport cost is used for state estimation and
information fusion. More specifically, we consider multi-marginal problems where only partial information of each
marginal is available, which is a setup common in many inverse problems in, e.g., imaging and spectral estimation.
By considering an entropy-regularized approximation of the original transport problem, we propose an algorithm
corresponding to a block-coordinate ascent of the dual problem, where Newton's algorithm is used to solve the
sub-problems. In order to make this computationally tractable also in a large-scale settings, we utilize tensor
structures in the problem. As illustrating examples, we apply the resulting method to tracking and barycenter
problems in spatial spectral estimation. In particular, we show that the optimal mass transport framework allows for
fusing information from different time steps, as well as from different sensor arrays. Furthermore, we show that by
incorporating knowledge of underlying dynamics in tracking scenarios, one may arrive at accurate spectral
estimates, as well as accurate reconstructions of spectra corresponding to unobserved time points.
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