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Conference Schedule
Monday, August 24, 2015, Lectures

13:45 - 14:15 Registration

Afternoon session

14:15 AGNES DESOLNEUX (CNRS and CMLA, ENS Cachan)
Stochastic Methods for Image Analysis: Lecture 1

15:45 Coffee break

16:15 ROBERT ADLER (Technion-Israel Institute of Technology)
An Introduction to Random Topology: Lecture 1

Tuesday, August 25, 2015, Lectures

Morning session
09:00 AGNES DESOLNEUX (CNRS and CMLA, ENS Cachan)
Stochastic Methods for Image Analysis: Lecture 2

10:30 Coffee break

11:00 ROBERT ADLER (Technion-Israel Institute of Technology)
An Introduction to Random Topology: Lecture 2

12:30 Lunch

Afternoon session

14:15 AGNES DESOLNEUX (CNRS and CMLA, ENS Cachan)
Stochastic Methods for Image Analysis: Lecture 3

15:45 Coffee break

16:15 ROBERT ADLER (Technion-Israel Institute of Technology)
An Introduction to Random Topology: Lecture 3
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Wednesday, August 26, 2015, , Lectures/Conference

Morning session
09:00 AGNES DESOLNEUX (CNRS and CMLA, ENS Cachan)
Stochastic Methods for Image Analysis: Lecture 4

10:30 Coffee break

11:00 ROBERT ADLER (Technion-Israel Institute of Technology)
An Introduction to Random Topology: Lecture 4

12:30 Lunch
13:45 - 14:15 Registration for the conference

Afternoon session
Chair: ANNE ESTRADE (Université Paris Descartes)

14:15 ROBERT ADLER (Technion-Israel Institute of Technology)

Topological Phase Transitions.

14:50 IGOR RYCHLIK (Chalmers University of Technology)

Size of an excursion set of a Gaussian field.

15:25 JULIE FOURNIER (Université Paris Descartes)

On the finiteness of the second moment of the number of crossings by the gradient
of a stationary Gaussian random field.

15:45 Coffee break

16:15 AURELIEN VASSEUR (INFRES, Télécom ParisTech)
Asymptotics of superposition of point processes.

16:35 CHRISTOPHE BI1SCIO (Université de Nantes)
Quantifying repulsiveness of determinantal point processes.
16:55 PIERRE HOUDEBERT (Université Lille 1)
Continuum Random Cluster Model.

17:30 departure by bus for Poitiers downtown

18:00 - 19:00 visit of downtown to Poitiers city hall

19:00 - 21:15 Cocktail dinner at Poitiers city hall in ”Salons d’honneur”

21:30 return by bus to Futuroscope Hotels



Thursday, August 27, 2015

Morning session
Chair: TRAN CHI (Université Lille 1)

09:00 FEDERICO CAMIA (Université Amsterdam)

Conformal Measure Ensembles.

09:35 RAPHAEL ROSSIGNOL (Université de Grenoble)

Scaling limit of dynamical percolation on Erdds-Rényi critical random graphs.

10:10 Coffee break

10:40 Luis DAVID ALVAREZ CORRALES (INFRES, Telecom ParisTech)

Static clusters in cellular networks. The Nearest Neighbor Model.

11:00 MARC ARNAUDON (Université de Bordeaux)

Stochastic Euler-Poincaré reduction.

11:35 WILFRID KENDALL (University of Warwick)

Traffic in a random Poissonian network: limit theorems assisted by improper Pois-
son line processes.

12:10 Lunch

Afternoon session.
Chair: JEAN-FRANCOIS COEURJOLLY (Université Grenoble Alpes)

14:15 CELINE LACAUX (Université de Lorraine)

Simulation of operator scaling random fields.

14:50 PASCAL BOURDON (Université de Poitiers)

Statistical models for face image analysis.

15:25 ACHMAD CHOIRUDDIN (Université Grenoble Alpes)

Features Selection for Modeling the Intensity of Spatial Point Processes.

15:45 Coffee break

16:15 JAKUB STANEK (Charles University, Prague)

Stochastic 3D modeling of three-phase microstructures with fully connected phases.
16:50 ANNE MARIE SVANE (Aarhus University)

Local digital algorithms for estimation of intrinsic volumes.

17:25 ANTOINE CHANNAROND (Université de Rouen)

Geometric clustering of nodes of a random graph.

18:15 - 19:15 GdR Meeting.
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19:30 Conference dinner at restaurant Alteora.
Friday, August 28, 2015

Morning session
Chair: PIERRE CALKA (Université Rouen)

09:00 VINCENT TASSION (Université de Geneve)
Crossing probabilities in planar Voronoi percolation.
09:35 NATHANAEL ENRIQUEZ (Université de Nanterre)
The Poisson-Voronoi cell around an isolated nucleus.

10:10 Coffee break

10:40 GILLES BONNET (University of Osnabriick)

Cells with many facets in an hyperplane mosaic

11:00 NIcOLAS CHENAVIER (Université du Littoral Cote d’Opale)

Order statistics for the inradius of a Poisson line tessellation.

11:35 DAVID COUPIER (Université Lille 1)

Sublinearity of the mean number of semi-infinite branches for geometric random
trees.

12:10 Lunch upon request (to do at registration)
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Lectures on An Introduction to Random
Topology

Robert Adler

Topology, as a mathematical discipline, has both its differential and algebraic as-
pects. While different, these are inherently connected, and both are concerned with
providing qualitative and, when possible, quantitative approaches to the elusive no-
tion of “’shape”.

In the study of Probability and Stochastic Processes, there is a similar dichotomy,
into the worlds of the continuous and the discrete. The world of continuous stochas-
tic processes itself further separates into the world of the smooth and the rough, the
archetypical example of which is Brownian motion.

To introduce the notions of Random Topology, the first three lectures will con-
centrate on the Differential Topology of smooth random functions, describing both
some of the beautiful theoretical advances of the last decade as well as some of the
applications. They will start from basics, with an introduction to Gaussian processes,
and then proceed at a leisurely pace through the topology (and some geometry) as-
suming no previous exposure to this material from the participants.

The last lecture will look at the discrete world, and explain why we need to
look towards Simplicial Topology as a natural tool for this setting. This lecture will
explain the connection of topics such as Homology, which is generally outside the
probabilists’ collection of tricks, to the of study random networks, and how it even
adds to our understanding of the behaviour of Poisson and other point processes.

Technion-Israel Institute of Technology, Haifa, Israel
E-mail: robert@ee.technion.ac.il



Lectures on Stochastic Methods for Image
Analysis

Agnes Desolneux

Abstract. These lectures about stochastic methods for image analysis will be di-
vided in four parts, corresponding to the four lectures.

1.

Visual perception and the non-accidentalness principle. In this first lecture, I will
first introduce the Gestalt theory that is a psychophysiological theory of human
visual perception. Then, I will show how it can be translated in a mathematical
framework thanks to a perception principle called the non-accidentalness princi-
ple, that roughly says that “we immediately perceive in an image what has a low
probability of coming from an accidental arrangement”.

2. A contrario method for the detection of geometric structures in images. The a

contrario method is a generic method, based on the non-accidentalness principle,
to detect meaningful geometric structures in images. I will first show in detail
how it works in the case of the detection of straight segments in an image. Then,
I will show some other detection problems. At the end of the lecture, I will also
explain how the a contrario detection method can be, using a maximum entropy
principle, turned into a method able to generate new images having the same vi-
sual content as an original given image.

. Stochastic geometry for the detection of vanishing points in images. Vanishing

points are small regions in the image domain that are intersected by a high num-
ber of (previously detected) lines in the image. I will show how one can detect
these vanishing points using the a contrario framework. To do this, I will in-
troduce some elementary results of stochastic geometry, mainly about questions
like: what is the probability that a random line meets a given region ?

. Stochastic models of images : the problem of modeling and synthesizing texture

images. In this last lecture, I will give an overview of some methods of texture

CNRS and CMLA, ENS Cachan, France
E-mail: agnes.desolneux@cmla.ens—cachan.fr



Lectures on Stochastic Methods for Image Analysis 3

synthesis. I will also discuss two models of texture images: shot noise random
fields (also sometimes called lumpy background) and stationary Gaussian ran-
dom fields. I will end showing several applications of these models for image
analysis.



Topological Phase Transitions

Robert Adler

Phase transitions are phenomena occurring in large random systems, as water cools
and turns to ice, is heated and turns to vapor, or as iron loses or gains magnetism.
Although not usually recognised as such, there is topology in these transitions, gen-
erally studied only at the topologically simple level of connectivity.

Recently, there has been growing interest in far more sophisticated phase transi-
tions, studying large random topological structures undergoing transitions in their
homological structure. The results in this area, to a large extent initially motivated
by questions from topological data analysis, are building the foundations of a new
area of research, that one might call Random Topology.

The aim of the lecture will be to describe some of these developments, mainly via
anumber of examples, ranging from random topological noise known as crackle to a
version of a random Morse theory. While the details of the underlying mathematics
are not simple, the examples are easy to follow and provide an instructive path into
random topology.

Technion-Israel Institute of Technology, Haifa, Israel
E-mail: robert@ee.technion.ac.il



Static clusters in cellular networks.
The Nearest Neighbor Model

Luis David Alvarez Corrales

The problem of base station cooperation in cellular networks has recently been set
within the framework of Stochastic Geometry. In this way, the irregularity of net-
work base station locations can be modeled. Existing works consider that a user
dynamically chooses the set of stations that cooperate for his/her service. However,
this assumption is difficult to be applied in practice. For this reason, it is suggested
to group base stations in a static way. The clusters formed do not change over time
depending on the needs of different users. Recent literature defines static clusters in
a way that is neither systematic nor optimal. A static and performance-optimal clus-
tering procedure should minimise information exchange and infrastructure between
base stations.

For the above problem, we propose a grouping method based on node proximity.
Specifically, we make use of the Nearest Neighbor Model. To keep things simple,
we restrict ourselves to the case where only singles and pairs of base stations are al-
lowed to be formed. For this, two new point process are defined from the dependent
thinning of a stationary point process, one for the singles and one for the pairs. For a
Poisson point process, structural characteristics for the two processes are provided,
such as average proportion, repulsion/atraction, and Palm meaures. An analysis of
the Interference fields generated by these two new point processes provides explicit
formulas to their expected values and their Laplace transform.

We further analyse an approximation to the first model that mimics the cluster
structure of the base stations, using the Poisson point process. The results of the
analysis constitute a novel toolbox towards the performance evaluation of networks
with static cooperation. It applies to different performance measures related to the so
called Signal-to-Interference-and-Noise-Ratio (SINR), such as coverage probabil-
ity, throughput or delay. A variety of practical cooperation systems, including time-

INFRES, Télécom ParisTech, Paris, France
E-mail: luis.alvarez-corrales@telecom-paristech.fr



6 Luis David Alvarez Corrales

division, MIMO, frequency-reuse, coherent and non-coherent transmission, etc, can
be analysed through our approach.

PhD advisors: Anastasios Giovanidis*,Philippe Martins** , *CNRS, LTCI, **IN-
FRES, Télécom ParisTech.



Stochastic Euler-Poincaré reduction

Marc Arnaudon

We prove a Euler—Poincaré reduction theorem for stochastic processes taking values
in a Lie group. This consists in finding the equation satisfied by drifts of processes
which are extremal for some energy functional. We show examples of its application
to SO(3) and to the group of diffeomorphisms, which includes the Navier—Stokes
equation on a bounded domain and the Camassa—Holm equation.

Institut de Mathématiques de Bordeaux, Université de Bordeaux, France
E-mail: marc.arnaudon@math.u-bordeauxl.fr



Quantifying repulsiveness of determinantal
point processes

Christophe Biscio

Determinantal point processes (DPPs) have recently proved to be a useful class of
models in several areas of statistics, including spatial statistics, statistical learning
and telecommunications networks. They are models for repulsive (or regular, or
inhibitive) point processes, in the sense that nearby points of the process tend to
repel each other. Their growing interest in the statistical community are due to that
their moments of any order are explicitly known, parametric families can easily been
considered and they can be simulated easily and quickly.

We consider two ways to quantify the repulsiveness of a stationary point process,
both based on its second order properties, namely the pair correlation function, and
we address the question of how repulsive a stationary DPP can be.

We determine the most repulsive stationary DPP, when the intensity is fixed,
and for a given R > 0 we investigate repulsiveness in the subclass of R-dependent
stationary DPPs, i.e. stationary DPPs with R-compactly supported kernels. Finally,
in both the general case and the R-dependent case, we present some new parametric
families of stationary DPPs that can cover a large range of DPPs, from the stationary
Poisson process (the case of no interaction) to the most repulsive DPP.

PhD advisor: Frédéric Lavancier, Laboratoire de Mathmatiques Jean Leray, Uni-
versité de Nantes, France.

Laboratoire de Mathmatiques Jean Leray, Université de Nantes, France
E-mail: christophe.biscio@univ-nantes.fr



Cells with many facets in an hyperplane mosaic

Gilles Bonnet

We consider a stationary Poisson hyperplane process 7 in R with directional distri-
bution ¢. The closure of the connected components of R? \U Hen H are polytopes.
The mosaic X, is the collection of these polytopes, and we call the polytopes the
cells of X;,. Almost surely one cell contains the origin in its interior, we call it the
zero cell and denote it by Zy. We investigate the distribution of the random polytope
Zy. In particular we prove (under a weak assumption on @) that there exist positive
constants ¢; and ¢, such that for n big enough we have

(c1n)~2/\@=1) < P(Zy has n facets) < (cyn) ™2/~

If time permits we will show that the same hold if we replace Zj by the typical
cell Z. It extends similar results of Calka and Hilhorst [1] who gave a more precise
asymptotic expansion of the above probability but only in the two dimensional and
isotropic case.

Joint work with Pierre Calka and Matthias Reitzner.

PhD advisor: Matthias Reitzner, Institute of Mathematics, University of Osnabriick,
Germany.

References:

[1] H. J. Hilhorst and P. Calka. Random line tessellations of the plane: statistical
properties of many-sided cells. J. Stat. Phys., 132(4):627-647, 2008.

Institute of Mathematics, University of Osnabriick, Germany
E-mail: gilles.bonnet@uni-osnabrueck.de



Statistical models for face image analysis

Pascal Bourdon

The analysis and understanding of visual objects such as faces from video yields
to the notion of ”non-rigid” textured objects. While sharing a common semantic
denominator, face images are expressed by an infinite variety of numbers resulting
from the many shapes and textures that identity, expression, illumination or pose
changes can generate. In this context of high-dimensional, high-variation data de-
scription, statistical analysis is an almost mandatory step to define a set of key nu-
merical elements that will be discriminative enough for identity, age, gender or emo-
tion recognition. Using tools such as Principal Component Analysis (PCA), we are
able to produce a dual analysis/synthesis modeling scheme similar to other decom-
position techniques well-known within the signal processing community (wavelets,
polynomial decomposition, etc.). Based on a summarized description of examples
and counterexamples, machine learning algorithms are then able to achieve the dif-
ficult task of face recognition and classification.

Laboratoire Xlim-SIC, Université de Poitiers, France
E-mail: pascal.bourdon@univ-poitiers.fr
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Conformal Measure Ensembles

Federico Camia

Several classical lattice models of statistical mechanics, such as percolation and the
Ising and Potts models, can be described in terms of clusters. In the last fifteen
years, there has been tremendous progress in the study of the geometric proper-
ties of such models in two dimensions in the scaling limit, when the lattice spacing
is sent to zero. Much of that work has focused on cluster boundaries, using the
Schramm-Loewner Evolution (SLE), introduced by Schramm, and the Conformal
Loop Ensembles (CLEs), introduced by Sheffield and Werner. In this talk I will be
concerned with the scaling limit of the clusters themselves and their ”areas.” This
leads to the study of rescaled counting measures and to the concept of Conformal
Measure Ensembles, with interesting applications to two-dimensional critical per-
colation and the two-dimensional critical Ising model. (Based on joint work with R.
Conijn and D. Kiss.)

Vrije Universiteit, Amsterdam, The Netherlands
E-mail: f.camia@vu.nl
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Geometric Clustering of nodes of a Random
Graph

Antoine Channarond

We consider the random graph model such that nodes are randomly distributed in
a euclidean space, and the connection probability between two nodes conditionally
depends on their distance in this space. The position distribution could be a Gaussian
mixture: in this case each node can be allocated a class, associated with one of
the components of the mixture. On the contrary, we consider the non-parametric
framework: the distribution of the positions has some regular density f. In this case
there is no definition which would be immediate. Let us consider the following
definition: for each ¢ > 0, two nodes are in the same class if they are in the same
connected component of the level set 7 of the density f.

We propose an estimator of the number of classes (clusters) in the case where
only the graph is observed, but not the node positions (they are said to be latent).
We use the degrees of the nodes to estimate the density f at the positions of the
nodes. The algorithm prunes the graph, keeping only nodes having an estimated
density larger than ¢. We study the link between the connected components (in the
graph theory sense) of the pruned graph and those of the level set (in the topological
sense), and we thus show the consistency of the estimator.

Laboratoire de Mathématiques Raphaél Salem, Université de Rouen, France
E-mail: antoine.channarond@univ-rouen. fr
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Order statistics for the inradius of a Poisson line
tessellation

Nicolas Chenavier

A Poisson line tessellation is observed in the window W, = B(0,n~/2p'/2), for
p > 0. With each cell of the tessellation, we associate the inradius, which is the
radius of the largest ball contained in the cell. Using Poisson approximation, we
compute the limit distribution of the largest and smallest order statistics for the
inradii of all cells whose incenters are contained in W, as p goes to infinity. We
additionally prove that the limit shape of the cells minimizing the inradius is, with
high probability, a triangle.

LMPA, Université du Littoral Cote d’Opale, France
E-mail: nicolas.chenavier@lmpa.univ-littoral.fr
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Features Selection for Modeling the Intensity of
Spatial Point Processes

Achmad Choiruddin

Variable selection is fundamentally important for knowledge discovery with high-
dimensional data and it could greatly enhance the prediction performance of the fit-
ted model. In addition, variable selection has been a very active research area since
Tibshirani introduced least absolute shrinkage and selection operator (LASSO) in
penalized likelihood procedure, where this penalization function is added to the
likelihood function and used to shrink small coefficient(s) to zero(s) while retaining
large coefficient(s) in the model. In this work, we consider the selection of covariates
when modeling the intensity of spatial point processes using general penalization
function (including Lasso, Group Lasso, Elastic Net, and SCAD Penalty function).
In particular, we study the oracle property (i.e., performing as well as if the true
underlying model were given in advance) of the regularization methods proposed,
named regularized weighted estimating equation, which performs simultaneously
variable selection and parameter estimation. Such a problem has already been in-
vestigated in a recent paper from Thurman, Fu, Guan, and Zhu (Statistica Sinica,
2015), we extend the theoretical part of this study by first considering more gen-
eral penalty functions and, second, by proposing a more accurate estimator of the
asymptotic covariance matrix which takes into account the form of the penalty func-
tion. We perform then a simulation study to explore the effectiveness of using the
regularization methods in our procedure.

PhD advisors: Jean-Frangois Coeurjolly and Frédérique Letué, Laboratoire Jean
Kuntzmann, Université Grenoble Alpes, France.

Laboratoire Jean Kuntzmann, Université Grenoble Alpes, France
E-mail: achmadchoy@gmail.com
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Sublinearity of the mean number of semi-infinite
branches for geometric random trees

David Coupier

Since the seminal work of Howard and Newman (in 2001), the straight character
of many geometric random trees has been put forward. In particular, these trees
admit semi-infinite branches in all the directions. In this talk, we develop a general
method ensuring that the mean number of these semi-infinite branches is sublinear.
Our method essentially relies on a local approximation (in distribution) of the tree
far away from its root by a suitable directed forest and on the fact that this directed
forest a.s. admits only one topological end. We apply this method to two geometric
random trees of very different nature.

Laboratoire Paul Painlevé, Université Lille 1, France
E-mail: david.coupier@math.univ-1illel.fr
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The Poisson-Voronoi cell around an isolated
nucleus

Nathanaél Enriquez

Consider a random point process made of the union of a point (the origin) with a
Poisson Point process having a (high) uniform intensity outside a deterministic set
surrounding the origin. It is then pretty obvious that, when the intensity goes to infin-
ity, the Voronoi cell associated to the origin converges from above to a deterministic
convex set. We will describe this set and give the asymptotics of the exceeding area,
exceeding perimeter and number of vertices of the Voronoi cell. In a way, these
results can be considered as dual with respect to the results of Rényi and Sulanke
who considered through random convex hulls random approximations of convex
sets from below. It is interesting to see how old results about pedal curves play a
role in this problem. This is a joint work with Pierre Calka and Yann Demichel.

MODAL’ X, Université Paris Ouest Nanterre La Dfense, France
E-mail: nenriquezQu-parisl0O.fr
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On the finiteness of the second moment of the
number of crossings by the gradient of a
stationary Gaussian random field

Julie Fournier

Let X : Q x R? — R be a stationary Gaussian random field. We assume that almost
every of its realizations is of class €% on R?. No assumption of isotropy is made.
For any bounded rectangle 7 C R? and any level v € R?, we consider the number
NX’(T, v) of points in T where the gradient of X, denoted by X’, reaches the value
v,ie. NX'(T,v) =#{t € T : X'(t) = v}. For v = 0, it is nothing but the number of
stationary points of X in 7.

In dimension d = 1, the problem of the finiteness of the second moment of the
random variable NX,(T, v) has already been investigated and solved. Denoting by r

the covariance function of X, it has been proven that NX l (T,v) € L*(R) if and only

. A O)—r @) .. . . .
if 1 —> ——=—— is integrable in some neighbourhood of 0, condition known as

the Geman condition (see [1]).

In dimension d > 1, no such condition has ever been found but some results have
been proven. For instance, Elizarov gave in [2] a sufficient condition on the covari-
ance function r for the finiteness of the second moment of the number of stationary

points. Estrade and Le6n showed in [3] that Var (NX/(T, v)) is finite under the ad-
ditional hypothesis that X is isotropic and of class %. My work, in collaboration

with Anne Estrade, consists in a generalization of the Geman condition to higher
dimensions, under the assumptions made at the beginning of this abstract.

PhD adyvisor: Anne Estrade, MAPS5, Université Paris Descartes, France.
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Continuum Random Cluster Model

Pierre Houdebert

The Random Cluster Model (RCM), introduced by Fortuin and Kasteleyn around
1969, is a classical statistical mechanic model where the Hamiltonian is propor-
tional to ¢Vee(®) where g is a positive real number and N..(®) denote the number
of connected components of the configuration @. The RCM appears as the geomet-
rical distribution of several marked models, like the Ising Model, Potts Model or
the lattice Widom-Rowlinson Model. In the lattice settings the RCM has been mas-
sively studied, see for example [3], and existence and phase transition results has
been found. In the continuum settings, finite volume Continuum Random Cluster
Model(C-RCM) has been used to give new phase transition proofs for the Contin-
uum Potts Model, see [1] and [2]. But no existence or phase transition results were
found for the infinite volume C-RCM.

In my talk I will first start by introducing the C-RCM in the finite volume case and
then in the infinite volume case through the DLR equation. I will then give the first
existence result which states that for integrable radii law, we have the existence of a
C-RCM, and I will give a sketch of the proof. This proof does not extend in the case
of non integrable radii but by using the Widom-Rowlinson Model and its relation
with the C-RCM, we get an existence and phase transition result in the special as-
sumption of non integrable radii law. This is a joint work with David DEREUDRE,
Lille 1 University.

PhD advisor: David Dereudre, Laboratoire Paul Painlevé, Université Lille 1, France
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Traffic in a random Poissonian network: limit
theorems assisted by improper Poisson line
processes

Wilfrid Kendall

A random spatial network: in a large disk can be constructed using a stationary and
isotropic Poisson line process of unit intensity, with a suitable “cross-country” con-
vention to connect points not lying on the network [1]. Suppose traffic is generated
uniformly along “near-geodesics” (connecting pairs of points using a certain lazy
algorithm). If the Poisson line pattern is conditioned to contain a line through the
centre, then one can show that a scaled version of the traffic flow has asymptotic
distribution given by the 4-volume of a region in 4-space, constructed using an im-
proper anisotropic Poisson line process in an infinite planar strip. (Improper Poisson
line processes are pervasive in this area: see also the “Poisson line SIRSN” [3.,4]).
A more amenable representation can be obtained in terms of two seminal curves
defined by the improper Poisson line process, thus producing a framework for ef-
fective simulation from this distribution up to an L! error which tends to zero with
increasing computational effort [2].
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Simulation of Operator Scaling Random Fields

Céline Lacaux

In this talk we present a fast and exact method of synthesizing anisotropic Gaussian
random fields with stationary increments. These fields are characterized by their var-
iograms that are obtained by an anisotropic deformation of the fractional Brownian
field variogram. They generalize the fractional Brownian field, which is the most
famous isotropic Gaussian self-similar random field. In the first part of the talk, we
present the Stein method for fractional Brownian fields, which is based on a locally
stationary periodic representation and uses the fast Fourier transform. The second
part proposes an adaptation of this method providing a fast and exact synthesis of
some operator scaling Gaussian random fields.

This talk is based on a joint work with Hermine Biermé (University of Poitiers,
France).

Institut Elie Cartan, Universit Lorraine, France
E-mail: celine.lacauxQuniv—-lorraine.fr
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Scaling limit of dynamical percolation on
Erdos-Rényi critical random graphs

Raphaél Rossignol

Consider a critical Erdos-Rényi random graph: n is the number of vertices, each
one of the (;) possible edges is kept in the graph independently from the others
with probability p(n) = n~' +An=*3, A being a fixed real number. When n goes
to infinity, Addario-Berry, Broutin and Goldschmidt have shown that the collection
of connected components, viewed as suitably normalized compact connex metric
measure spaces, converge in distribution to a continuous limit made of random real
graphs closely linked to the brownian random tree of Aldous. Let us now consider
the dynamical percolation on this random graph for finite n. To each pair of ver-
tices is attached a Poisson process of intensity n~'/3, and every time it rings, one
resamples the corresponding edge. Under this process, the collection of connected
components undergoes coalescence and fragmentation. Motivated by noise sensi-
tivity questions, we shall study the distributional convergence of this process when
n goes to infinity, towards a fragmentation-coalescence process on the continuous
limit.

Institut Fourier, Université de Grenoble, France
E-mail: raphael.rossignol@ujf-grenoble.fr
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Size of an excursion set of a Gaussian field

Igor Rychlik

A smooth Gaussian field W(p), p = (x,y), having continuous second order partial
derivatives, is considered. The locations p;, i > 1, of local maxima and minima of
the distance ||p||*> from the origin of the points on u-level contours given by the
constraint W (p) = u constitute a point process on the plane. The intensity of the
points is given by means of generalized Rice’s formula, see [1, 6, 9]. Assume that
the points p; are ordered according to the distances ||p;||. Let (R, 6) be the polar
coordinates of py, i.e. the point on contour line W (p) = u closest to the origin. Then
we give a formula for the probability density function for (R,0). The result is a
generalization of the formula for the first passage density given in [7] and can be
proved using the generalized Rice’s formula, see [5] and [2,3,9].

Additionally, we propose a measure of a size of the excursion set. Let q;’s be
locations of local maxima such that W(q;) > u, while p; be a point on the contour
W (p) = u which is closest to q;. The Palm distribution of W(q;) and ||q; — p;|| can
be used to characterize size of an excursion set. Technical details are given in [5]
while Palm distribution of local maximum height can be found in [1].

The results have practical implications for studying the sea elevation that often is
modeled by means of a zero mean stationary Gaussian field. A wave crest is located
at a positive local maximum of sea elevation, while a steepness is a fraction of the
crest height and the horizontal distance of crest location to the zero level contour.
The wave steepness and crest height are important variables used to estimate risks
for capsizing of vessels, see e.g. [4, 8] for definitions and means to derive distribu-
tions of various wave characteristics. The derived formulas will be used to estimate
distribution of the so defined wave steepness.
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Stochastic 3D modeling of three-phase
microstructures with fully connected phases

Jakub Stanek

This contribution concerns methods of stochastic geometry applied in modelling
of a given physical material, namely it presents a parametric stochastic model for
simulation of microstructures consisting of three phases (pores, Nickle and YSZ),
where each of the phases is completely connected. In order to obtain complete con-
nectivity in the model, we use connected graphs G; = (X;, E;) as backbones of the
three phases, denoted by =;, i =1,2,3.

In the basic model, the strong correlation between expected volume fraction of
phases Z; and expectation of weighted total edge length of the graphs G; was used to
relate the model parameters quantitatively to volume fractions of the three phases.
The model is generalized in two different ways. The first generalization allows to
include anisotropy effects in the model. The second one leads to a model which
is flexible enough to fit experimental image data with respect to volume fractions,
tortuosities and constrictivities. In this generalized model the Nelder-Mead method
was used for estimation of all model parameters from experimental image data.

Acknowledgment: This research was supported by the project 7AMB14DE006
funded by the Czech Ministery of Education and the German Academic Exchange
Service.
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Local digital algorithms for estimation of
intrinsic volumes

Anne Marie Svane

Local algorithms are widely used in the analysis of digital images for estimation of
intrinsic volumes. The algorithms are based on counting the number of local config-
urations of black and white points, which makes them fast and easy to implement.
However, with the exception of volume and Euler characteristic estimators, local
algorithms are always biased. Recent attempts to define local algorithms for grey-
scale images show much better convergence properties. In this talk, we review the
known convergence results about local algorithms.

Aarhus University, Denmark
E-mail: amsvane@math.au.dk
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Crossing probabilities in planar Voronoi
percolation

Vincent Tassion

The planar Voronoi percolation is defined by the following random colouring of the
plane. First, consider a Poisson process in the plane with intensity 1 and form its as-
sociated Voronoi tiling. Then, colour independenty each tile black with probabilty p,
and white otherwise. In this framework, I will present a new Russo-Seymour-Welsh
(RSW) result, which provides a bound on the probability to cross rectangles (with
a black path) in the long direction, assuming a bound on the probability to cross
squares. I will explain how this result offers a clear picture of the phase transition
when the density p of black tiles varies. I will also present a joint work with Daniel
Ahlberg, Simon Griffith, and Rob Morris, in which we use this new RSW to prove
a conjecture of Benjamini, Kalai and Schramm concerning the quenched crossing
probabilities in critical Voronoi percolation.

Université de Geneve, Switzerland
E-mail: vincent.tassion@unige.ch
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Asymptotics of superposition of point processes

Aurélien Vasseur

The characteristic independence property of Poisson point processes gives an in-
tuitive way to explain why a sequence of point processes becoming less and less
repulsive can converge to a Poisson point process. Our aim is to show this con-
vergence for sequences built by superposing, thinning or rescaling determinantal
processes. We use Papangelou intensities and Stein’s method to prove this result
with a topology based on total variation distance.

PhD advisor: Laurent Decreusefond, Télécom ParisTech, France.
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