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1) Field of study :

2) Internship topic:

3) Description :

ENGINEERING SCIENCES

Statistical geometry

Geometric Statistics

Context. The excursion set at level u of & C2 smooth d-dimensional random field X, ie.,
EX(u):={teT : X(t) = u}) = TrnEx(u), where Ex{u):= X {[u,+ec)),

carries relevant information on the field that can be eaptured through various geometric measures. We
consider additive geometric measures that are the Lipschitz-Killing (LK in the sequel) curvatures, denoted
TN, uT) £=0.1,..., d (also referred to as intrinsic volumes or Minkowski functionals in the literature).
The study of random fields through the geometry of their excursion sets has received a lot of interest. This

is mainly stimulated by the applications in medical imaging domain (see for instance
({2011, Section 5, and the references therein, [0 Bernardine and Duval ([2022)).

Goal of the internship. During this M2 Internship we will focus on the study of the robustness of the
LK estimators to a perturbation of the field X. Recently, [2023) focus on an isotropic
Gaussian random field subject to perturbations of the variance and location of X.
investigate LK curvatures for excursion sets of random fields on B under a particular perturbation
of X which consists in adding & zero mean spatial-invariant random perturbation. This type of perturbation
ean be seen as a small super-imposed moise to an underlining Gaussian field.  The authors propose an
estimator for the perturbation variance and prove it to be asymptotically normal and unbissed, allowing to
make inference by using only the sparse information on the field given by their excursion sets. In this M2
Internzhip we aim at oxtending this analysiz in the case of spatially varving random perturbations.

This internship can lead to a Ph.D thesis (between October 2024 and October 2027) co-supervised by Elena
Di Bernardino, Michele Ancona (Laboratory J.A. Diendonné, Nice) and Céline Duval (Laboratory Paul
Painleve, Lille).

Needed documents for candidature:

» Detailed Curriculum vitae;

= Motivation letter;

» Notes transcripts of previous academic years (or equivalent);
s At least one name of academic professor for recommendation;
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4)

5)

6)
7)
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9)

Internship level :

Requirements :

Duration :
Period :
Laboratory :

Contact :

Master 2

- Solid background in probability and statistic theory and/or geometry,
- Possible knowledge in spatial statistics,
- Good knowledge in programming languages (as Python, R, C++ or Matlab).

4 to 6 months

From January to July 2024

LIAD

Elena Di Bernardino, Elena.DI BERNARDINO @univ-cotedazur.fr,
Professeure des Universités, Université Cote d’Azur, CNRS UMR 7351,
Laboratoire J.A. Dieudonné, Nice, France.

Céline Duval, celine.duval@univ-lille.fr Professeure des Universités
Université de Lille, CNRS UMR 8524, Laboratoire Paul Painlevé, Lille, France.

Michele Ancona, Michele. ANCONA®@ univ-cotedazur.fr, Maitre de
conférences, Université Cote d’Azur, CNRS UMR 7351, Laboratoire J.A.
Dieudonné, Nice, France.
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