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Abstract: Deep learning is a disruptive line of research that changes the way computational problems are being
addressed and solved. Many parameters are optimized for, and tuned to train a given computational architecture
to classify, segment, identify, and reconstruct objects. This methodology works great as long as there is some
assumption about the dimensionality of the data, or its spatial or temporal shift invariance property that allow
convolutional neural networks to operate on the given data. The question we address is what can be done for
geometric structures for which there is no linear shift invariance mechanism to rely on. We will learn to match
geometric structures by searching for the Gromov distance between metric spaces, we will measure geodesic
distances while learning to solve Eikonal equations, we classify objects by realizing that learning to lift coordinates
into high dimensional latent spaces could be related to classical moments. In general, we show that importing
axiomatic constructions into the learning arena gives birth to novel semi-supervised learning procedures that could
outperform existing methods. Finally, if time permits, I will comment on an interesting line of research we have
started to explore dealing with computational pathology.

Keywords: Gromov Hausdorff Distance, Functional Maps Net, PointNet, Fast Marching Method, Scale Invariant
Laplace Beltrami Operator (SI-LBO), Spectral Decomposition
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