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SEE at a glance
• Meeting place for science, industry and society

• 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, Néel 
Prize, Jerphagnon Prize, Blanc-Lapierre Prize,Thévenin Prize), 
grades and medals (Blondel, Ampère)

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

• Web: http://www.see.asso.fr and LinkedIn SEE group

• SEE Presidents: Louis de Broglie, Paul Langevin, …
1883-2021: From SIE & SFE to SEE: 138 years of Sciences

Société de l'électricité, de l'électronique et des technologies de l'information et de la communication
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« 130+ 

laboratories 

covering all 

fields of AI »

Facts & Figures and Actions



GSI’21 Figures

• GSI’21 Registrations: 180 participants (2/3 In person)

• GSI’21 Program

– 6 Keynote Speakers

– 101 talks in 22 Oral sessions

– 13 Posters in 2 Poster sessions

• Papers Acceptance Rate of 83% based on 389 reviews

(minimum of 2 reviews per paper)

• Papers Origin: France 36%, Germany 11%, USA 10%, Japan

10% , UK 4%, Denmark 3%, Netherlands 3%, Russia 2%, Poland 2%

• But also from: Australia, Austria, Belgium , Canada, Chile, China

, Croatia, Czechia, India, Mexico, Nigeria, Norway, Portugal, 

Romania, Spain, Sweden, Switzerland, United Arab Emirates

Venezuela, Viet Nam



22 GSI’21 Oral Sessions
• Probability & statistics on Riemannian Manifolds - Chairs: Xavier Pennec, Cyrus Mostajeran

• Shapes Spaces - Chairs: Salem Said, Joan Glaunès

• Geometric and structure preserving discretizations - Chairs: Alessandro Bravetti, Manuel de Leon

• Lie Group Machine Learning - Chairs: Frédéric Barbaresco, Gery de Saxcé

• Harmonic Analysis on Lie Groups - Chairs: Jean-Pierre Gazeau, Frédéric Barbaresco

• Geometric Mechanics - Chairs: Gery de Saxcé, Frédéric Barbaresco

• Sub-Riemannian Geometry and Neuromathematics - Chairs: Alessandro Sarti, Dario Prandi

• Statistical Manifold & Hessian Information Geometry - Chairs: Noemie Combe, Michel Nguiffo Boyom

• Information Geometry in Physics - Chairs: Geert Verdoolaege, Jun Zhang

• Geometric & Symplectic Methods for Hydrodynamical Models - Chairs: Cesare Tronci, François Gay-Balmaz

• Geometry of Quantum States - Chairs: Florio Maria Ciaglia, Michel Berthier

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

• Geometric structures in thermodynamics and statistical physics - Chairs: Hiroaki Yoshimura, François Gay-Balmaz

• Geometric Deep Learning - Chairs: Gabriel Peyré, Erik J. Bekkers

• Computational Information Geometry 1 - Chairs: Frank Nielsen, Clément Gauchy

• Computational Information Geometry 2 - Chairs: Giovanni Pistone, Goffredo Chirco

• Optimal Transport & Learning - Chairs: Yaël Frégier, Nicolas Garcia Trillos

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

• Topological and Geometrical Structures in Neurosciences - Chairs: Pierre Baudot, Giovani Petri

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

• Divergence Statistics - Chairs: Michel Broniatowski, Wolfgang Stummer

• Transport information geometry - Chairs: Wuchen Li, Philippe Jacquet



GSI’21 keynote speakers

Michel Broniatowski Maurice de Gosson

Yvette Kosmann-

Schwarzbach

Giuseppe Longo Jean Petitot Max Welling











Nina Miolane

Nicolas Guigui
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Welcome message from Frank Nielsen

Sony Computer Science Laboratories Inc.

GSI 2021 co-chair





GSI’13 Mines ParisTech GSI’15 Ecole Polytechnique

GSI’17 Mines ParisTech GSI’19 ENAC

https://franknielsen.github.io/GSI/

GSI biannual conferences



GSI LNCS Proceedings

About 500 papers in

about 4500 pages

GSI’13 GSI’15 GSI’17 GSI’19 GSI’21

https://link.springer.com/conference/gsi



GSI 2021: Two awards with prizes

• “GSI21 Best paper” sponsored by Springer  (1000€) 

• “WiMLDS GSI21 Best paper” sponsored by MDPI Mathematics (1000€)  



TGSI’17 CIRM FGSI’19 IMAG

SPIGL’20 LES HOUCHESGRETSI’19 PEYRESQ

https://franknielsen.github.io/GSI/



Last Publications





ECOLE DE PHYSIQUE DES HOUCHES 

SPIGL’20, JULY 2020

https://franknielsen.github.i

o/SPIG-LesHouches2020/

https://www.youtube.com/playlist?list=P

Lo9ufcrEqwWExTBPgQPJwAJhoUChMbR

Or 

https://www.springer.com/jp/book/9783030779566



SPRINGER « INFORMATION GEOMETRY » Journal

Volume 4, Issue 1, July 2021

https://link.springer.com/journal/41884/volumes-and-issues/4-1

https://link.springer.com/article/10.1007/s41884-020-00042-2



Local organizers:

 Ali Mohammad-Djafari 

 Frédéric Barbaresco

 Frank Nielsen

 Martino Trassinelli

 Lune Maillard

 Leila Gharsali

 Maria Trocan

 … 

International Conference on Bayesian and 

Maximum Entropy methods in Science and 

Engineering, MaxEnt 2022

July 18-22 2022, Institut Henri Poincaré, Paris
Scientific committee:

 John Skilling 

 Kevin Knuth

 Udo von Toussaint

 Ariel Caticha

 Robert Niven

 Wolfgang von der Linden

 Julio Michael Stern

 Romke Bontekoe

 Barrie Stokes

 Donald Nelson 

 Keith Earle

 …

Institutions & Locals

Institut Henri Poincaré

http://www.ihp.fr/en

Institut des NanoSciences de Paris (INSP)

http://www.insp.upmc.fr

Institut des Neurosciences Paris-Saclay

https://neuropsi.cnrs.fr/

Sorbonne Center for Artificial Intellegence 

(SCAI)

https://scai.sorbonne-universite.fr/

Institut DATAIA

https://dataia.eu/en

Artificial Intelligence in Paris and Europe

https://ellis-paris.github.io/

SEE: Société de l'électricité, de l'électronique et 

des technologies de l'information et de la 

communication

https://www.see.asso.fr/

ISCT: https://isct7.webnode.com/

MaxEnt’14 Clos Lucé

http://www.ihp.fr/en
http://www.insp.upmc.fr/
https://neuropsi.cnrs.fr/
https://scai.sorbonne-universite.fr/
https://dataia.eu/en
https://ellis-paris.github.io/
https://www.see.asso.fr/
https://isct7.webnode.com/


THE SEVEN LIBERAL ARTS: GEOMETRIA

Liberal arts, college or university curriculum aimed at imparting general 

knowledge and developing general intellectual capacities in contrast to a 

professional, vocational, or technical curriculum. In the medieval European 

university the seven liberal arts were grammar, rhetoric, and logic (the 

trivium) and geometry, arithmetic, music, and astronomy (the quadrivium). 



BLAISE PASCAL

ALEA GEOMETRIA
 In 1654, Blaise Pascal submitted a paper to 

« Celeberrimae matheseos Academiae Parisiensi » 
entitled « ALEAE GEOMETRIA : De compositione aleae in 
ludis ipsi subjectis »

 « … et sic matheseos demonstrationes cum aleae
incertitudine jugendo, et quae contraria videntur
conciliando, ab utraque nominationem suam
accipiens, stupendum hunc titulum jure sibi
arrogat: Aleae Geometria »

 « … par l’union ainsi réalisée entre les 
démonstrations des mathématiques et l’incertitude 
du hasard, et par la conciliation entre les contraires 
apparents, elle peut tirer son nom de part et 
d’autre et s’arroger à bon droit ce titre étonnant: 
Géométrie du Hasard »

 « … by the union thus achieved between the 
demonstrations of mathematics and the 
uncertainty of chance, and by the conciliation 
between apparent opposites, it can take its name 
from both sides and arrogate to right this amazing 
title: Geometry of Chance »

Saint-Étienne-du-Mont Church
(7 minutes walk from Sorbonne) 



Blaise Pascal

Pascaline

Blaise Pascal and COMPUTER

Pascaline marks the beginning of the

development of mechanical calculus

in Europe, followed by Charles

Babbage analytical machine from

1834 to 1837, a programmable

calculating machine combining the

inventions of Blaise Pascal and

Jacquard’s machine, with instructions

written on perforated cards.

Blaise Pascal and PROBABILITY

The "calculation of probabilities"

began in a correspondence between

Blaise Pascal and Pierre Fermat. In

1654, Blaise Pascal submitted a

short paper to "Celeberrimae

matheseos Academiae Parisiensi"

with the title "Aleae Geometria”

(Geometry of Chance), that was

the seminal paper founding

Probability as a new discipline in

Science.

Probability

Blaise Pascal and DUALITY

Pascal's Hexagrammum Mysticum

Theorem, and its dual Brianchon's

Theorem. In 1639 Blaise Pascal

discovered, at age sixteen, the

famous hexagon theorem, also

developed in “Essay pour les

Coniques”, printed in 1640, declaring

his intention of writing a treatise on

conics in which he would derive the

major theorems of Apollonius from his

new theorem.

Duality

Thermodynamics
Blaise Pascal and 

THERMODYNAMICS

Pascal's Experiment in the Puy de

Dôme to Test the Relation between

Atmospheric Pressure and

Altitude. In 1647, Blaise Pascal

suggests to raise Torricelli’s mercury

barometer at the top of the Puy de

Dome Mountain (France) in order to

test the "weight of air" assumption



Painting@La Sorbonne
Desargues, Mersenne, Pascal and Descartes 



FRENCH CONTRIBUTORS

TO GEOMETRIC SCIENCE OF INFORMATION

Jean-Marie Souriau (ENS 1942) Jean-Louis Koszul (ENS 1940)

Elie Cartan

Maurice Fréchet (ENS 1903)

Henri Poincaré



FRENCH CONTRIBUTORS

TO CALCULUS OF VARIATIONS

Fermat's principle 

of least time

Maupertuis's 

principle of

least length

Pierre

de Fermat

Pierre

Louis

Maupertuis

Joseph

Louis

Lagrange

(Euler)

Lagrange

Equation

Simeon

Denis

Poisson

Poisson

Bracket,

Poisson Geometry 

Structure 

Henri

Poincaré

Elie

Cartan

(Euler)

Poincaré

Equation

Poincaré

Cartan

Integral

Invariant

Jean- Marie

Souriau

Souriau

Moment

Map,

Souriau

Symplectic

2 Form,

Lie Groups 

Thermodynamics

Jean-Michel

Bismut

Random

Mechanics



MAIN CONCEPTS BEHIND

GEOMETRIC SCIENCE OF INFORMATION

1. Geometric Structures

2. Lie Groups Structures

3. Poisson & Symplectic Structures

4. Information Structures

STRUCTURES

1. Koszul-Souriau Fisher Metric

2. Souriau Moment Map & Gibbs 

Density

3. Souriau Entropy & Casimir Function

4. Representation Theory & Coadjoint

Orbits

INVARIANTS
1. Legendre Transform of Laplace Transform

2. Invariant Casimir Function in Coadjoint

Representation

3. Maximum Entropy Probability Density

1. Fréchet Barycenter & Karcher Flow

2. Natural Gradient & Fisher Metric

3. Natural Langevin Dynamics

4. Geometric & Symplectic Integrators

1. Poincaré-Cartan Integral Invariants

2. Euler-Poincaré Equation

3. Souriau Maxwell Principle

CALCULUS OF VARIATION

ENTROPY

COORDINATE FREE FLOWS

GEOMETRIC SCIENCE

OF INFORMATION



ENJOY GSI’21

« There is nothing more in physical 

theories than symmetry groups except 

the mathematical construction which 

allows precisely to show that there is 

nothing more » - Jean-Marie Souriau














