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Context Optimal transport has developed a lot in recent years, and has been used in many ap-
plications, such as color transfer or texture synthesis in vision [2], financial products valuation, as
well as rapid calculation of solutions of approximate partial differential equations [4]. In this field,
an important problem is the calculation of barycenters between several probability measures, called
”multi-marginal” problem [3, 1], a high-dimensional problem whose practical resolution is generally
very expensive, and which could be used in electronic structure calculations for molecules.
Objective of the internship In this internship, the objective will be to propose, implement and
analyze new methods for the multimarginal problem, in the case where the considered probability
measures are mixtures of Gaussians, in the spirit of [2, 3]. In particular, we will seek to develop
sparse, inexpensive and high-dimensional numerical methods, based for example on weak optimal
transport [6], the Sinkhorn algorithm, GenCol [5], as well as neural networks.

These will be tested on various classical benchmarks, such as color mixing, and less classical ones,
such as the efficient calculation of solutions of parametric partial differential equations appearing
in electronic structure calculation (see figure). The codes will be developed with Python or Julia
programming languages.

Figure 1. Example of Wasserstein barycenter (middle) between two probability den-
sities arising from electronic structure calculations (left and right)

It is expected that candidates have a Master’s 2 level training in applied mathematics and experience
in the implementation of numerical codes. It will be preferable (but not compulsory) that the successful
candidate has taken courses on optimal transport theory and high-dimensional approximation.
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