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SEE at a glance [g

Meeting place for science, industry and society S
An officialy recognised non-profit organisation

About 2000 members and 5000 individuals involved
Large participation from industry (~50%)

19 «Clubs techniques» and 12 «Groupes régionaux»
Organizes conferences and seminars

Initiates/attracts International Conferences in France
Institutional French member of IFAC and IFIP

Awards (Glavieux/Brillouin Prize, Général Ferrié Prize, Neel
Prize, Jerphagnon Prize, Blanc-Lapierre Prize, Thévenin Prize),
grades and medals (Blondel, Ampere)

Publishes 3 periodical publications (REE, é ) & 3 monographs
each year

Web: and LinkedIn SEE group

SEE Presidents: Louis de Broglie, Paul Langevin, é
1883-2021: From SIE & SFE to SEE: 138 years of Sciences
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SORBONNE CENTER FOR /
ARTIFICIAL INTELLIGENCE /

Scientists

Doctoral and postdoctoral researchers

Master’s students trained each year

Locations in Paris and Abu Dhabi

Chairs of excellence

Interdisciplinary projects

Collaborative responses to scientific
calls

Industrial partnerships

Master’s degrees + lifelong learning
programs

Funding opportunities

Doctoral program

Scientific events

Innovative training programs

SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE

SEPTEMBER 15™
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A GSI®1 Registrations:
A GSI®1 Program

101 talks In
13 Posters Iin 2 Poster sessions
Acceptance Rate of 83% 389 reviews

France 36%, Germany 11%, USA10%, Japan /
10% , UK4%, Denmark 3%, Netherlands 3%, Russia 2%, Polan 0

Australia, Austria, Belgium , Canada, Chile,

, Croatia, Czechia , India, Mexico , Nigeria, Norway, Por
Romania, Spain , Sweden, Switzerland, United Arab E
Venezuela, Viet Nam
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22 GSI1 621 Or$Ssea

Probability & statistics on Riemannian Manifolds - Chairs:
Shapes Spaces - Chairs:
Geometric and structure preserving discretizations - Chairs:
Lie Group Machine Learning - Chairs:
Harmonic Analysis on Lie Groups - Chairs:
Geometric Mechanics - Chairs:
ub-Riemannian Geometry and Neuromathematics - Chairs:
Hessian Information Geometry - Chairs:
hairs
Florio Maria Ciaglia, Michel Berthier
Ting-Kam Leonard Wong, Léonard Monsaingec
Hiroaki Yoshimura, Frangois Gay -Ba ///
Gabriel Peyré, Erik J. Bekkers
Frank Nielsen, Clement Gauchy
Giovanni Pistone, Goffredo Chirco
Yaél Frégier, Nicolas Garcia Trillos
Pierre Baudot, Michel Nguiffo Boyom
Pierre Baudot, Giovani Aetri

Stéphanie Jehan -Besson, Bin Gao

Michel Broniatowski, Wolfgang Stummer
Wuchen Li, Philippe Jacquet



GSI®1 keynote speakers S Scal

Yvette Kosmann -

B ' .

Michel Broniatowski
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TITLE: GAUSSIAN STATES FROM
A SYMPLECTIC GEOMETRY POINT
OF VIEW

Jean Petitot

TITLE: STRUCTURES OF POISSON

TITLE: SOME INSIGHTS ON STATISTICAL GEOMETRY: OLD AND NEW

DIVERGENCES AND CHOICE OF MODELS

Giuseppe Longo

TITLE: USE AND ABUSE OF «DIGITAL
INFORMATION» IN LIFE SCIENCES, IS
GEOMETRY OF INFORMATION A WAY OUT?

TITLE: EXPLORING QUANTUM
STATISTICS FOR MACHINE LEARNING

TITLE : THE PRIMARY VISUAL CORTEX
AS A CARTAN ENGINE




GSI’21 OPENING DAY, July 21*

Amphi RICHELIEU - Sorbonne Université

Welcome Desk

Opening by GSI'21 chairs & sponsors
Frédéric BARBARESCO & Frank NIELSEN

Use and abuse of «digital information- in life
sciences, is Geometry of Information a way out?

Giuseppe LONGO - Centre Cavailles, CNRS & Ens Paris

and School of Medicine, Tufts University, Boston
Coffee Break + Group Photo

Structures of Poisson geometry: old and new
Yvette KOSMANN-SCHWARZEBACH - Professeur des
universités honoraire - France

Lunch Break (not included) + mini-hackathon
GEOMSTATS at SCAI

Some insights on statistical divergences
and choice of models
Michel BRONIATOWSKI - Sorbonne Universté, France

Gaussian states from a symplectic geometry
point of view
Maurice de GOSSON - Faculty of Mathematics,
NuHAG group - University of Vienna, Austria

Coffee Break

Exploring quantum statistics for machine learning
Max WELLING, Informatics Institute, University of
Amsterdam and Qualcomm Technologies

The primary visual cortex as a Cartan engine
Jean PETITOT - CAMS, EHESS (Ecole des Hautes
Etudes en Sciences Sociales)

Keynote chair:
Frédéric
BARBARESCO

Keynote chair:
Gery de SAXCE

Mini-hackathon:

MNina Miolane

Keynote Chair:
Frank NIELSEN

Keynote Chair:
Jean-Pierre
GAZEAU

Keynote Chair:
Gabriel PEYRE

Keynote Chair:
Daniel
BENNEQUIN

Welcome cocktail - SCAl Sorbonne (Jussieu site)

SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE

S scai

PLENARY SESSION JULY 215

Amphithéatre Richelieu
Paris-Sorbonne University
17 rue de la Sorbonne, 75005 Paris




GSI'21, July 22
Jussieu site - Sorbonne Université

Probability & statistics on Sub-Riemannian Geometry and
Riemannian Manifolds Neuromathematics
Chairs: Xavier Pennec, Chairs: Alessandro Sarti,

Cyrus Mostajeran Dario Prandi

Coffee Break + Posters Session 1

Shapes Spaces Geum_e'try M_Quan@um_ 5t_a1:es
g e e | Glaung Chairs: Fleric Maria Ciaglia,
airs: Salem Said, Joan Glaunés Michel Berthier

Lunch Break (not included) + mini-hackathon GEOMSTATS at SCAI

Geometric and structure
preserving discretizations Information Geometry in Physics
Chairs: Alessandro Bravetti, Chairs: Geert Verdoolaege, Jun Zhang
Manuel de Leon

Geometric & Symplectic Methods

Lie Group Machine Learning .
Chairs: Frédéric Barbaresco, = I;zd!'o{_igénamlcz}l quels
Gery de Saxcé alrs: Lesare ronci,

Frangois Gay-Balmaz

Coffee Break + Posters Session 1

Harmonic Analysis on Lie Statistical Manifold & Hessian
Groups Information Geometry
Chairs: Jean-Pierre Gazeau, Chairs: Noemie Combe,
Frédéric Barbaresco Michel Nguiffo Boyom

Deformed entropy, cross-entropy,
and relative entropy
Chairs: Ting-Kam Leonard Wong,
Léonard Monsaingeon

Geometric Mechanics

Chairs: Gery de Saxce,
Fredéric Barbaresco

GALA Dinner

SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE

S scai

SESSIONS JULY 220

Centre International
de Conférences
Sorbonne Universite
Patio 44, 4 place Jussieu 55,
75005 Paris




GSI'21, July 23+

Jussieu site - Sorbonne Université

Statistics, Information and
Topology
Chairs: Pierre Baudot,
Michel Nguiffo Boyom

Transport information geometry
Chairs: Wuchen Li,
Philippe Jacquet

Coffee Break + Posters Session 2

Geometric Deep Learning Topological and Geometrical
Chairs: Gabriel Peyré, Structures in Neurosciences
Erick J. Bekkers Chairs: Pierre Baudot, Giovani Petri

Lunch Break (not included) + mini-hackathon GEOMSTATS at SCAI

Computational Information
Geometry 1
Chairs: Frank Nielsen,
Clément Gauchy

Manifolds & Optimization
Chairs: Stéphanie Jehan-Besson,
Bin Gao

Computational Information
Geometry 2
Chairs: Giovanni Pistone,
Goffredo Chirco

Divergence Statistics
Chairs: Michel Broniatowski,
Wolfgang Stummer

Coffee Break + Posters Session 2

Geometric structures in
Optimal Transport & Learning thermodynamics and statistical
Chairs: Yaél Frégier, physics
Nicolas Garcia Trillos Chairs: Hiroaki Yoshimura,
Frangois Gay-Balmaz

GSI'21 Closure

SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE

S scai

SESSIONS JULY 2370

Centre International
de Conférences
Sorbonne Université
Patio 44, 4 place Jussieu 55,
75005 Paris



Poster Session1 Q s c a i
111
Clustering Schemes on the Torus with Henrik Wiechers, Benjamin Eltzner,

Application to RNA Clashes Stephan F. Huckemann and Kanti V. Mardi R it v B

Johannes Wieditz, Yvo Pokem, Dominic

Separating Point Patterns for Fingerprints R e e e

MNoemie Combe, Philippe Combe,

Statistical manifolds & Hidden symmetries and Hanna Nencka

Nonparametric Estimation of Probability . .
Density Functions with Gaussian Processe T T Tran, C. Samir, and A. Fradi

On Information (pseudo) Metric Pierre Baudot

Nonparametric Regression on the Compact

Stiefel Manifold Ines Adouani and Chafik Samir

On Riemannian Stochastic Approximation  Alain Durmus, Pablo Jiménez, Eric Moulines,
Schemes with Fixed Step-Size Salem Said

| Poster Sessions

Application of information geometry in
uncertainty quantification of computer Clément Gauchy and Jérdme Stenger
codes

On Geometry of Stein Goodness-of-fit

Testing Wenkai Xu and Takeru Matsuda

Simulation of Quantum MNoise for Coherent

States Marco Frasca and Alfonso Farina

On the Quantization of the Uniform Source

on the n-Sphere (n = 1,2,3) Stéphane Ragot and Mohamed Yaoumi

Flattening Multiparameter Hierarchical

Clustering Functors Dan Shiebler

Learning the GENERIC evolution Martin Sipki and Michal Pavelka




Computational Geometric
Science of Information:
GEOMSTATS HACKATHON

If you are interested in:

v’ using and understanding existing implementations of differential geometry,
v’ implementing ideas, examples, experiments for a/your research paper,
v/ adding hands-on exercises or examples to your differential geometry classes,
v/ learning how to code differential geometric structures,
v’ learning how to contribute to an open-source GitHub project,

Come to the hackathon!

When?
215, 227 & 23" of July from 12.30 pm to 2.30 pm (lunch break)

Where?
Esclangon building at SCAI, 2™ floor / (see map 44)

How?
Metro: Jussieu (lines 7 and 10)

[

AR oyl
Nicolas Guigui and Nina Miolane will be available to answer your questions about computational Nicolas GUIQUI

geometric science of information, guide you through existing implementations, and help you

translate your ideas into code. Feel free to join any day, for any duration, with or without a

computational project in mind, with or without coding experience!

SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE
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| GSI'21 Proceedings r =
S sCal

SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE

Frank Nielsen
Frédéric Barbaresco (Eds.)

Geometric Science
of Information

5th International Conference, GSI 2021
Paris, France, July 21-23, 2021
Proceedings

LNCS 12829

https://www.springer.com/gp/bhook/9783030802080
https://franknielsen.github.io/GSI/




The 5th international conference on

Geometric Science of Information
Learning geometric structures

GSI 2021 Best Paper Award

July 21423 2021 PRESENTED TO SPONSORED BY
Paris-Sorbonne niversity Firstl Lastl and First2 Last2....... 9\ Springer

g scael AUTHOR(S) OF THE PAPER
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Computer Scientes

Frédéric Barbaresco Frank Nielsen Gabriel Peyré
Thales, France Sony Computer Science Laboratories, Japan CNRS, ENS, France
General co-chair General co-chair Prize committee, President

The 5t international conference on

Geometric Science of Information
Learning geometric structures

GSI 2021

July 21523 2021 PRESENTED TO SPONSORED BY

bt Firstl Lastl and First2 Last2....... m\D\Py
P

AUTHOR(S) OF THE PAPER
. . mathematics
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mathematics

Frank Nielsen
Thales, France Sony Computer Science Laboratories, Japan
General co-chair General co-chair

Jury President
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| Committees

Organization
CONFERENCE CO-CHAIRS:

Frank Nielsen, Sony Computer Science
Laboratories, Japan

Frederic Barbaresco, President of SEE ISIC
Club, THALES KTD PCC SENSING SEGMENT
LEADER, Meudon, France

LOCAL ORGANIZING COMMITTEE:

Gérard Biau, Sorbonne Center for Al (SCAI) Director
Xavier Fresquet, Sorbonne Center for Al (SCAI)
Deputy Director

Michel Broniatowski, Sorbonne University
Professor (LPSM lab)

Jean-Pierre Frangoise, Sorbonne University
Professor (JLL lab)

Olivier Schwander, Sorbonne University
Professor (LIPE lab)

Gabriel Peyré, ELLIS Paris Unit & ENS Paris

SECRETARIAT:
Ms. Marianne EMORINE, SEE, France
SCIENTIFIC COMMITTEE:

Bijan Afsari, Johns Hopkins University
Pierre-Antoine Absil, Université Catholique de
Louvain

Stephanie Allasonniére, Paris-Diderot University
Jesus Angulo, Mines ParisTech

Marc Amaudon, Bordeaux University

John Armstrong, King's College London
Anne Auger, Ecole Polytechnique

Nihat Ay, Max Planck Institute

Roger Balian, CEA

Fréderic Barbaresco, Thales Land & Air Systems
Pierre Baudot, Median Technologies
Daniel Bennequin, Paris-Diderot University
Yannick Berthoumieu, Bordeaux University
Jeremie Bigot, Bordeaux University

Silvere Bonnabel, Mines ParisTech

Michel Boyom, Montpellier University
Marius Buliga, Simion Stoilow Institute

of Mathematics of the Romanian Acadenmy
Giovanna Citi, Bologna University, Italy
Laurent Cohen, Paris Dauphine University
Nicolas Couellan, ENAC

Ana Bela Cruzeiro, Universidade de Lishoa
Remco Duits, Eindhoven University of
Technology

Stanley Durrleman, INRIA

Stephane Puechmorel, ENAC Toulouse
Fabrice Gamboa, Institut Mathématique
de Toulouse

Jean-Pierre Gazeau, Paris Diderot University
Francois Gay-Balmaz, ENS Ulm

Mark Girolami, Imperial College London
Audrey Giremus, Bordeaux University
Hatem Hajri, IRT SystemX

Susan Holmes, Stanford University
Stephan Huckeman, Gosttingen University,
Germany

Jean Lerbet, Evry University

Nicolas Le Bihan, Grenoble University
Alice Le Brigant, Pantheon Sorbonne
University

Luigi Malago, Romanian Institute of Science
and Technology

Jonathan Manton, The University of Melbourme
Gaetan Marceaw-Caron, MILA R&D and Tech
Transfer

Matilde Marcolli, CALTECH

JeanFrangois Marcotorchino, Sorbonne
University

Charles-Michel Marle, Sorbonne University
Hiroshi Matsuzoe, Nagoya Institute of
Technology

Nina Miolane, Stanford University

Jean-Marie Mirebeau, Paris Orsay University
Ali Mohammad-Djafari, Centrale Supelec
Antonio Mucherino, IRISA, University of Rennes 1
Florence Nicol, ENAC

Frank Nielsen, Ecole Polyvtechnique, Paris-Saclay
University

Richard Nock, Université AntillesGuyane

Yann Ollivier, FACEBOOK FAIR Paris

Steve Oudot, INRIA

Pierre Pansu, Paris-Saclay University

Xavier Pennec, INRIA

Giovanni Pistone, de Castro Statistics, Collegio
Carlo Alberto

Olivier Rioul, Telecom ParisTech

Gery de Saxcé, Lille University

Salem Said, Bordeaux University

Alessandro Sarti, EHESS Paris

Rodolphe Sepulchre, Ligge University

Olivier Schwander, Sorbonne University
Stefan Sommer, Copenhagan University
Dominigue Spehner, Grenoble University
Wolfgang Stummer, Friedrich-Alexander-
Universitat Erlangen, Naomberg

SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE

S scai

Alain Trouvé, Ecole Normale Supérieure Paris-
Saclay

Geert Verdoolaege, Ghent University

Rene Vidal, Johns Hopkins University

Jun Zhang, University of Michigan, Ann Arbor
Pierre-Antoine Absil, Université Catholique
de Louvain

Florio M. Ciaglia, Max Planck Institute for
Mathematics in the Sciences

Manuel de Leon, Real Academia de Ciencias,
Madrid

Goffredo Chirco, Theoretical Physics Group
INFM Naples

Hong Van Le, Institute of Mathematics

f Czech Academy of Sciences

Bruno lannazzo, Universita degl Studi

di Perugia

Hideyuki Ishi, Osaka City University

Koichi Tojo, RIKEN Tokyo

Ana Bela Ferreira Cruzeiro, Universidade
de Lishoa

Nina Miolane, Stanford University

Cyrus Mostajeran, Cambridge University
Rodolphe Sepulchre, Cambridge University
Stefan Horst Sommer, University of
Copenhagen

Wolfgang Stummer, University of Erlangen-
Narnberg

Zdravko Terze, University of Zagreb

Geert Verdoolaege, Ghent University
Wuchen Li, UCLA

Hiroaki Yoshimura, Waseda University
Jean Claude Zambrini, Universidads

de Lishoa

Jun Zhang, University of Michigan
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| Event Map for GSI'21

July 21+
Amphithéatre Richelieu
Paris-Sorbonne University
17 rue de la Sorbonne, 75005 Paris

Sorbonne Université
Campus Pierre et Marie Curie 4
Place Jussieu, 75005 Paris

@

I

€ GalaDinner Boat Cruise

July 22nd
Boarding Point Canauxrama
Port de I'Arsenal
Port on Canal Saint-Martin facing

50 bd de la Bastille, 75012 Paris

July 22nd & 23
Centre International
de Conférences
Sorbonne Université
Patio 44, 4 place Jussieu 55,
75005 Paris



Jussiey

Comment venir a scai ?
Longer l'allée a droite de l'entrée principale jusqu'au dernier
batiment « Esclangon ».

A Uintérieur du batiment Esclangon, prenez la 1** sortie & gauche
SORBONNE CENTER FOR puis l'escalier a droite, scai se situe en haut des marches.
ARTIFICIAL INTELLIGENCE

| Location Information
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July 21st
SCAI

Sorbonne Université
Campus Pierre et Marie Curie 4
Place Jussieu, 75005 Paris
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| List of restaurants

Looking for a restaurant nearby
La Sorbonne or Jussieu site?

The area is full of nice restaurants with French, Italian, American, Chinese
specialities.

Scan the QR code below to get the list:

EI

SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE

S scail



| WiFi Access

July 21#
Sorbonne site

ID: GSI_21
Password: 6ks896si

July 22 & 23
Jussieu site

A personal code for each attendee will be available
at the Registration Desk.

Feel free to ask for one!
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Welcome message from Frank Nielsen

Sony Computer Science Laboratories Inc.
GSI 2021 co-chair







: | i
GSI| biannual conferences Ssca

https: //franknlelsen github. |0/GSI/

s | | g i ; .MI; ?,\‘xxﬁ Q}Qan‘a H\’L? ;"
'GSKL7 Mines ParisTech GSIAL9 ENAC V



SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE

q scai

GSI LNCS Proceedings

Frank Nielsen
Frédéric Barbaresco (Eds)

- Geometric Science - Geometric Science Geometric Science Geometric Science = Geometric Science
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GSI 2021: Two awards with prizes

X
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121 Bestpapero sponsored by
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