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General presentation: The wide availability of measurement devices and simulation tools has led to an explosion
in the amount of available data, both in academia and in industry. Often these data are in the form of samples from
some underlying geometric space or entity. Before such data can be effectively exploited, it needs to be processed
so its underlying structures can be identified, extracted, and analyzed. In the last decade or so, computational
topology was a major contributor to the understanding of geometric structures in point cloud data. In particular
the emergence of Topological Persistence theory [4, 5] has provided very efficient tools to study the geometric
structure of data. The goal of this internship is to design, implement and experiment new well-founded statistical

approaches for topological data analysis.

Expected work: A first short period of the internship will be devoted to the learning of the basics of topological
persistence and topological data analysis as well as (if needed) the basics of statistics needed to address the con-
sidered questions.

Then, we will use recent results in geometric inference and persistence topology [3, 2] and a newly introduced
concepts in persistent homology [1] to study different topological properties of data sets from a statistical point
of view. The goal is two fold: we expect to obtain both mathematically well-founded results and efficient imple-

mented tools. The relevance and efficiency of the designed tools will be tested on synthetic and real data sets.

Expected knowledge and background: A background in computational geometry/topology. Some notions of
C/C++ or Python would be welcome.
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