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1 Contexte

Image matching is a central problem of image/video processing and com-
puter vision. Classical methods go through two independent steps. First, they
extract some geometric features in the image (typically from a corner or
blob detection algorithm) and second, they match these features across two
images. This approach raises two problems. On one hand, there is no gua-
rantee that the detection algorithm will select the same geometric features
in the second image. On the other hand, parts of image 1 can be invisible in
image 2 and as a consequence, some features will be incorrectly matched.

FicURE 1 — Matching features between images

In order to tackle this stability issue, recent advancements in algebraic
topology, and more precisely in persistence topology, have provided a mea-
sure on the stability of the topology of a metric space under the perturbation
of a filtering function [2]. This measure has already given promising results
in clustering [I] and should be extended to the problem of image matching,
jointly on the feature detection algorithm and on the matching algorithm. A
survey of early applications in computer vision is a good starting point [3].
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F1GURE 2 — Persistent of homologies on sublevelsets of the function

2 Cadre

Le stage d’une duré de 2 & 3 mois se déroulera au sein de ’équipe de Géo-
métrie de 'Information du Laboratoire d’Informatique de 1’école Polytech-
nique, sous la direction de Frank Nielsen (http://www.lix.polytechnique.
fr/~nielsen/) et Sylvain Boltz (http://www.lix.polytechnique.fr/~boltz/).
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