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In this talk T will describe an application of optimal transport theory in computational materials science,
namely the generation of statistically representative synthetic microstructures, and how in turn this very applied
problem has led to new pure results in convex geometry, including necessary and sufficient conditions for the
existence of convex partitions with cells of prescribed volumes and barycentres. Along the way, we’ll make links
with Martingale and weak optimal transport, convex order, higher-order numerical methods for Wasserstein
gradient flows, and optimal sampling. This talk is based on the papers [1, 2].
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Figure 1: Left: An electron backscatter diffraction (EBSD) image of steel (provided by Tata Steel Research &
Development, IJmuiden, the Netherlands). The cells (grains) are coloured according to the orientation of the
crystal lattice. Right: A Laguerre diagram fitted to the EBSD image, overlaid on the original EBSD image [2].
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