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IMAGES : 
AN ESSENTIAL PART OF

GLOBALIZATION





I. IMAGES IN GLOBALIZATION

STUDIES. A QUICK STATE OF THE ART. 













1961

1951
(first success for Holden Caulfield)





OPEN QUESTIONS

• How did this cultural change take place?

• What was the real impact of which images? Are they factors, or consequences?

• Was the change global and homogeneous?

• Which images have circulated or been imitated the most in the past?

• According to which social, cultural, geographic channels? 

• What were their success factors ? 

• Etc…



WHAT RESEARCH ABOUT THAT?

ART HISTORY. 

• Several generations 
interested in the history 
of styles and the 
circulation of motifs

• Main approach : 
monography – or the 
study of one image’s
circulation, + Scholar’s
erudition

HEINRICH WÖLFFLIN (1864-1945), 
Kunstgeschichtliche Grundbegriffe, 1899

ALOIS RIEGEL (1858-1905),

Stilfragen, 1893 

http://www.deutschestextarchiv.de/book/show/riegl_stilfragen_1893


ABY WARBURG (1866-1929)

Aby Warburg (at the center) with Gertrud Bing and 

Franz Alber at the Palace Hotel in Rome in 1929.

© The Warburg Institute



See Georges Didi-Huberman, L'image survivante : 
histoire de l'art et temps des fantômes selon Aby Warburg
(Paris:  Les Éditions de Minuit, 2002). 



WHAT WOULD

WARBURG HAVE

DONE, HAD HE LARGER

IMAGE COLLECTIONS, 
AND HAD HE THE

TOOLS OF COMPUTER

VISION? 



A NECESSITY : WORKING ON GLOBALIZATION

THROUGH IMAGES IN THE PLURAL

• We do have sources to work on corpora bigger  and 
more exhaustive then case studies: Digital ones. 

• Digital approaches (or means) help us manage quantity, 
space and time



II. A QUICK

(OLD) SOLUTION: 
EXHIBITION CATALOGUES

AND THE STUDY OF GLOBAL ARTISTIC

CIRCULATIONS.

BASART AND

THE ARTL@S PROJECT

HTTPS://ARTLAS.HUMA-NUM.FR

https://artlas.huma-num.fr/




Catalogue des ouvrages de peinture, sculpture, 
gravure, lithographie et architecture refusés
par le Jury de 1863 et exposés, par décision de 
S.M. l'Empereur au salon annexe, palais des 
Champs-Elysées, le 15 mai 1863 

Paris, Salon des Refusés, 1863 

– page 4. 

Source : Gallica. 



Second Post-Impressionist Exhibition…, 

London, Grafton Galleries, Grafton Street

oct. 5-dec 31, 1912





FROM THE CATALOGUE

TO A STRUCTURED DATABASE



BASART
EXHIBITION CATALOGUES SINCE THE 19TH C.  

A GLOBAL AND COLLABORATIVE POST-GIS DATABASE

CURRENT CONTENT OF BASART:

Exhibitions: 5481
Exhibition Catalogues: 3106

Exhibitors: 40980
Exhibited works: 98680

Contributors: 57



WWW.ARTLAS.ENS.FR

http://www.artlas.ens.fr/




BIRTH/WORK/EXHIBITION/DEATH/CONSERVATION PLACES







2 Pocket books :

Les avant-gardes artistiques. 
Une Histoire transnationale 
Paris, Gallimard, Folio Histoire, 

2016-2017

Vol. 1 : 1848-1918, 2016.

Vol. 2 : 1918-1945, 2017.       

Forthcoming:

Naissance de l’art contemporain.
Une histoire mondiale 

1945-1970
Paris: CNRS Edition, 2021





PREVIOUS DATA RETRIEVAL





A NECESSARY USE OF ARTIFICIAL VISION AND MACHINE

LEARNING: DATA COLLECTION

Example of the 
different levels of a 
manuscript auction 
catalog entry.

Example of a catalogue entry from the 
exhibition catalogue Konstruktivisten, 
Kunsthalle Basel, 1937.



CURRENT DATA RETRIEVAL

OCR

Semi-Automatized

Semantic Description of the texts in XML-TEI



USING GROBID – GENERATION OF BIBLIOGRAPHIC DATA

(HTTPS://GROBID.READTHEDOCS.IO/EN/LATEST/INTRODUCTION/ )

https://grobid.readthedocs.io/en/latest/Introduction/


USING AMONG GROBID, GROBID DICTIONARIES

(HERE :  CONDITIONAL RANDOM FIELDS CASCADE MODEL (ENCODING

INFORMATION FROM THE GENERAL TO THE PARTICULAR)



Screenshot of the transcription with the <b> tags of a catalog 
exhibition in Transkribus, Caroline Corbières, 

Artl@s Internship, August 2020.

GROBID-CAT
1ST STEP : OCR + TYPOGRAPHIC INFORMATION

→ ALTO-XML → ENRICHED PDF → GROBID



Training models

Screen capture : result of a lexical entry-level training in  GROBID-dictionaries, 
september 2020 (Caroline Corbières, ENC/Artl@s, Master Thesis, October 2020)

Results : impact of adding typographic information into  the model



FINAL

WORKFLOW



LAST CHALLENGES

● User-friendly workflow…

● Digits’ definition (same workflow with smartphone
pictures, or screenshots?)

● A more detailed description (csv files still need to be
parsed and adresses, georeferenced)

● Multilingual documents

● Non-European languages

● Illustrations !



III. VISUAL CONTAGIONS.

USING IMAGES AS IMAGES + 
COMPUTER VISION (« DISTANT VIEWING »)



USING IMAGES FROM

ILLUSTRATED MATERIAL. 



INTERESTING, 
REPRESENTATIVE

SOURCES

• Exhibition Catalogues

• Auction Catalogues

• Illustrated Periodicals

• Posters 

• Images from social 
networks



VISUAL CONTAGIONS

THE GLOBALIZATION OF IMAGES THROUGH DIGITAL

LENSES
ADDING ARTIFICIAL VISION TO THE ARTLAS PROJECT

2021-2025

Imago
Jean-Monnet Center of Excellence 

2019-2023

VISUAL CONTAGIONS 
FNS Project (CHF 1,1 M)



FACIAL RECOGNITION



PATTERNS REPEATED FROM ONE WORK TO ANOTHER

A human annotator would miss the details found by EnHerit

Mathieu Aubry (ENPC, Imagine, & Artl@s Team), & Elizabeth Honig (Univ. of Berkeley)

http://www.janbrueghel.net

ENHERIT (Ecole des Ponts ParisTech)

AN ALGORITHM TO FIND COMMON POINTS

BETWEEN IMAGES FASTER

http://www.janbrueghel.net/


THREE AXES FOR THE PROJECT: 
STYLES, THE WOMAN, AND POLITICS



Max Liebermann, 
Restaurant Terrace in Nienstedten, 1902
Kunsthalle Hamburg Peder Severin Krøyer, 

Hip, Hip, Hurrah!, 1888 
Gothenburg Museum of Art

Pierre-Auguste Renoir, Bal du moulin de la Galette, 1876, 
Paris, Musée d'Orsay

?

??
?

???







AUTHOR OF THE DATABASE : 
K(NAVE) BENDER / ANDRÉ VAN DER BEKEN

A FIRST CASE-STUDY :

LONG-TERM ICONOLOGICAL CIRCULATIONS

A STUDY APPLIED ON A DATABASE OF C. 40 000 IMAGES REPRESENTING VENUS



DA T A G A T H E R E D B Y K. BE N D E R

AL G O R IT H M B Y MA T H IE U AU B R Y

AND XI SHEN, ÉCOLE DES PONTS

PA R ISTE C H . 

AP P L IC A T IO N : OU M A Y M A

BO U N O U , ÉCOLE NATIONALE DES

CH A R T E S , F O R AR T L@S



Automatic groupings of images from K. Bender's Venus image database (May 5, 2019). By Xi Shen, ENPC Paris Tech. The algorithm recognized, for example, 
images inspired by the Birth of Venus by Alexander Cabanel (1863) and the Venus of Urbino by Titian (1538). Direction: B. Joyeux-Prunel

Lab THE VENUS PROJECT ; FIRST RESULTS



http://imagine.enpc.fr/~bouno
uo/html/ordered_clusters.html 

lab

1925 1938

1945 1950   1950        1950      1956 1960

1963 1963     1973     1975      1975     1975

1975,1975       1975    1977      1999      1999

2000      2000      2000     2000     2001     2003

Chronological 
grouping by EnHerit of 
the first images 
related to Boticelli's
Birth of Venus in K. 
Bender's Venus image 
database 
(May 25, 2019). 

By Xi Shen, ENPC Paris 
Tech and Oumayma
Bounou, ENC Paris / 
Artl@s project. 
Data : K. Bender. 
Direction: B. joyeux-
Prunel

1485 186818591840

1881     1897       1898    1900



Sandro Botticelli, The Birth of Venus (c. 1484–86). 
Tempera on canvas. 172.5 cm × 278.9 cm 
(67.9 in × 109.6 in). 
Uffizi, Florence

VEN U S TH R O U G H AG ES A N D PLA C ES



1900 1925 1950 1975 2000



IV. WHAT WORKFLOW FOR SUCH

AMBITIONS?
The challenge of an intelligent infrastructure.



1. WE W A N T TO R ETR IEV E IM A G ES FR O M O TH ER

PROJECTS

2. WE W A N T TO IN FER A P P A R IM EN TS FR O M O TH ER

ONES

3. WE W A N T TO SA V E TH E T IM E W E SP EN D G A TH ER IN G

IMAGE PAIRS ALGORITHMICALLY



1. USING IIIF TO RETRIEVE OTHER

PROJECTS’ IMAGES

A community of research libraries and digital image repositories working towards the 
same goal: to facilitate access to and use of digital heritage images.

A standard, which digital image libraries should all share to make their images freely 
accessible and compatible.

A recent solution (2012); born among specialists of medieval manuscripts (B. Albritton, 
Digital Medieval Manuscripts. A Use-Case for an Interoperable Digital Library 
Infrastructure , DLF Forum (2012), https://www.slideshare.net/blalbritton/dlf2012)

The goal : R. Sanderson, Transcending Silos: Shared Canvas Data Model for Digital 
Facsimiles , DLF Forum (2012) : https://www.slideshare.net/azaroth42/transcending-
silos-shared-canvas-data-model-for-digital-facsimiles

III : International Image Interoperability Framework. 

https://www.slideshare.net/blalbritton/dlf2012
https://www.slideshare.net/azaroth42/transcending-silos-shared-canvas-data-model-for-digital-facsimiles


MANY IMAGES IN IIIF FORMAT

•E-codices : Virtual library for Swiss manuscripts and ancient books. 

•Bodmer Lab: https://bodmerlab.unige.ch/fr

•Biblissima : Virtual Library of manuscripts Antiquity-18th c.

•Bibliothèque nationale de France : Gallica

•Cambridge Digital Library : Newton’s Early Papers

•The Wellcome Library : Rosalind Franklin Papers

•Yale Centre for British Art: Turner 1818

•The Bodleian Library : Hertford Atlas

•Universität Heidelberg : Codices Trübner

•Etc. 

https://www.e-codices.unifr.ch/fr
https://bodmerlab.unige.ch/fr
https://portail.biblissima.fr/
https://gallica.bnf.fr/
https://cudl.lib.cam.ac.uk/mirador/MS-ADD-03958/0
https://wellcomelibrary.org/
https://wellcomelibrary.org/item/b19832023#?c=0&m=0&s=0&cv=5&z=-0.637%2C-0.0714%2C2.2739%2C1.4284
https://britishart.yale.edu/collections
https://collections.britishart.yale.edu/vufind/Record/1667701
https://digital.bodleian.ox.ac.uk/
https://digital.bodleian.ox.ac.uk/inquire/Discover/Search/#/?p=c+5,t+%22Hertford%20Atlas%22,rsrs+0,rsps+10,fa+,so+ox%3Asort%5Easc,scids+,pid+3a2abefb-865b-4ab9-a3b2-e5d203e7d9b3,vi+
https://www.ub.uni-heidelberg.de/Englisch/helios/digi/digilit.html
https://digi.ub.uni-heidelberg.de/diglit/codtruebner8/0001/thumbs






ANNOTATING IMAGES

WITH MIRADOR + HARVARD ART MUSEUM IMAGES



ANNOTAT ING IM AGES

WITH MIR A D O R + HA R V A R D AR T MU SEU M IM A G ES



ANNOTATING IMAGES

WITH MIRADOR + HARVARD ART MUSEUM IMAGES



ANNOTATING IMAGES

WITH MIRADOR + HARVARD ART MUSEUM IMAGES



ANNOTATING IMAGES

WITH MIRADOR + HARVARD ART MUSEUM IMAGES



WHAT IIIF MAKES POSSIBLE, CONTINUED

• Authentification, authorization

• Wellcome Library: 
https://wellcomelibrary.org/item/b18188953

• Machine Learning

• Stanford Global Currents : 
https://globalcurrents.stanford.edu

• Filigranes : https://filigranes.inria.fr/#/filigrane-search

• Visual Contagions : in progress. 

https://wellcomelibrary.org/item/b18188953
https://globalcurrents.stanford.edu/
https://filigranes.inria.fr/#/filigrane-search


IIIF : HOW DOES IT WORK? 

a. A visualization tool

b. 2 API : image API & presentation

c. Manifests



a. IIIF V ISU A LIZ ER S

• Mostly used : Mirador and Universal Viewer 

• (many others : e. g. DFG Viewer). 

• This software can be used online, by going to the site of a digital library 
that offers one.. 

• Mirador on Biblissima (https://doc.biblissima.fr/visualiseur-mirador for a 
French documentation)

• Mirador on the Cambridge Digital Library 
https://cudl.lib.cam.ac.uk/view/MS-ADD-00269/1

https://doc.biblissima.fr/visualiseur-mirador
https://cudl.lib.cam.ac.uk/view/MS-ADD-00269/1


Source: https://www.youtube.com/watch?v=fdWzwDc85EU

TranscriptionTranscription

Commentary

https://www.youtube.com/watch?v=fdWzwDc85EU


Metadata
Images with

similar
patterns

Map

Graph

VISUAL CONTAGIONS

LET’S BE IMAGINATIVE



b. 2 APIS

IMAGE API
• Image API: describes how a 

computer program must 
communicate with an image 
server to obtain an image. It is a 
precisely constructed web 
address (URI) that a computer 
must use to obtain an image. 
Genre: A mandatory greeting. 
"Give me that particular image, 
please" . This, in a language that 
both computers understand.

• 5 image criteria are encoded in 
these URIs (uniform resource 
identifiers)
• Identifier/region/size/rotation

/quality.format

PRESENTATION API
• Presentation API: a 

standard that describes 
how a computer program 
should present images and 
associated metadata. 

• Globally: a grid on which 
various information (image, 
description, comments, etc.) 
is pinned. Several possible 
images



Part of URI Detail Example

Server Distant computer that serves the images
https://iiif.bodleian.ox.ac.u
k/iiif/

Prefix
File in the server where the image is to be 
found

image

Identifier Unique name of the image
e58b8c60-005c-4c41-a22f-
07d49cb25ede

Region
The part of the image that I request. 
“Full” : I want the whole image

full

Size 
Size of the image requested. 
“Full” : I want the maximum size. 

full

rotation
Nb of rotation degrees for the image;
‘0’ : no rotation.

0

Quality
Image Color. 
‘Default’ = original color. We can ask for 
black and white.

default

Format
File format.
.jpg, .png, .gif or .pdf 

jpg

Example of iiif image uris : 
https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-a22f-
07d49cb25ede/full/full/0/default.jpg

Source for this slide:
https://projects.history.qmul.ac.
uk/handson/module-2/m2l2-iiif/

https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-a22f-07d49cb25ede/full/256,/0/default.jpg
https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-a22f-07d49cb25ede/full/256,/0/default.jpg
https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-a22f-07d49cb25ede/full/full/0/default.jpg


1. https://iiif.bodleian.ox.ac.uk/iiif/image/e58
b8c60-005c-4c41-a22f-
07d49cb25ede/square/full/0/default.jpg

1. https://iiif.bodleian.ox.ac.uk/iiif/image/e58
b8c60-005c-4c41-a22f-
07d49cb25ede/100,100,800,800/full/0/d
efault.jpg

1. https://iiif.bodleian.ox.ac.uk/iiif/image/e58
b8c60-005c-4c41-a22f-
07d49cb25ede/full/full/180/default.jpg.  

1. https://iiif.bodleian.ox.ac.uk/iiif/image/e58
b8c60-005c-4c41-a22f-
07d49cb25ede/full/full/0/gray.jpg

https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-a22f-07d49cb25ede/square/full/0/default.jpg
https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-a22f-07d49cb25ede/100,100,800,800/full/0/default.jpg
https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-a22f-07d49cb25ede/full/full/180/default.jpg
https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-a22f-07d49cb25ede/full/full/0/gray.jpg


c. MANIFESTS
A IIIF MANIFEST EXPLAINS WHERE AN IMAGE IS SITUATED WITHIN A SPECIFIC

COLLECTION, + THE METADA ASSOCIATED TO THE IMAGE

Text file containing 
metadata about the 
object (book, manuscript 
etc...) and a list of the 
images needed to 
reproduce this object in 
digital format.

From navigation 
vocabulary



• Images are not alone. In 
which order do they go? 

Psautier liturgique, Parchemin · III + 108 + II ff. · 17.7 x 13.5 cm · Naples · milieu 
du XIVe siècle. Bibliothèque de Genève. https://www.e-
codices.unifr.ch/fr/thumbs/bge/cl0015/

https://www.e-codices.unifr.ch/fr/thumbs/bge/cl0015/


HTTPS://IIIF.BODLEIAN.OX.AC.UK/IIIF/MANIFEST/E32A277E-91E2-4A6D-8BA6-CC4BAD230410.JSON

https://iiif.bodleian.ox.ac.uk/iiif/manifest/e32a277e-91e2-4a6d-8ba6-cc4bad230410.json


OUR EXAMPLE : 

• Our image: 

https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-
a22f-07d49cb25ede/full/full/0/default.jpg

• Its manifest:

https://iiif.bodleian.ox.ac.uk/iiif/manifest/e32a277e-91e2-4a6d-
8ba6-cc4bad230410.json

https://iiif.bodleian.ox.ac.uk/iiif/image/e58b8c60-005c-4c41-a22f-07d49cb25ede/full/full/0/default.jpg
https://iiif.bodleian.ox.ac.uk/iiif/manifest/e32a277e-91e2-4a6d-8ba6-cc4bad230410.json


1. WE WANT TO RETRIEVE IMAGES FROM OTHER PROJECTS

→ INTEROPERABLE IMAGES : IIIF
→ INTEROPERABLE METADATA : CIDOC-CRM

2. WE WANT TO INFER APPARIMENTS FROM OTHER ONES

→ RDF : REPRENSENTING OBJECTS AS TRIPLETS

(EX. A IS A COPY OF B).  

3. WE WANT TO SAVE THE TIME WE SPEND GATHERING IMAGE

PAIRS ALGORITHMICALLY

→ COMMON DESCRIPTIONS OF SAME IMAGES?? 
HOW TO BE SURE THAT WE TAG SIMILAR IMAGES SIMILARLY ? 



VISUAL CONTAGIONS – DATA RDF MODEL



VISUAL CONTAGIONS – DATA RDF MODEL - DETAIL



SPARQL

ENDPOINT : 
EASY QUERY

(FOR THOSE

WHO KNOW

HOW TO

WRITE

THEM)



FROM RAW DATA TO A RDF DATABASE



VISUAL CONTAGIONS –WHAT WE DO

Digitized periodicals, 
images, illustrated
catalogues, posters, etc. 

Description of all 
documents in a .csv 
tablesheet



VISUAL CONTAGIONS – WHAT WE DO
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tablesheet



VISUAL CONTAGIONS – WHAT WE DO
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From .csv to .json
manifests



VISUAL CONTAGIONS – WHAT WE DO

Digitized periodicals, 
images, illustrated
catalogues, posters, etc. 

Description of all 
documents in a .csv 
tablesheet

From .csv to .json
manifests

Each image is
associated to its
manifest, and served by 
the unige.ch iiif server



VISUAL CONTAGIONS – WHAT WE DO

Digitized periodicals, 
images, posters, etc. 

Description of all 
documents in a .csv 
tablesheet

From .csv to .json
manifests

Each image is
associated to its
manifest, and served by 
the unige.ch iiif server

Query



VISUAL CONTAGIONS – WHAT WE DO

Digitized periodicals, 
images, posters, etc. 

Description of all 
documents in a .csv 
tablesheet

From .csv to .json
manifests

Each image is
associated to its
manifest, and served by 
the unige.ch iiif server Visualization: 

lists, 
chronologies, 
maps, charts….Query



Enrichment of 
metadata

(Geonames, ULAN…)

VISUAL CONTAGIONS – WHAT WE DO

Digitized periodicals, 
images, posters, etc. 

Description of all 
documents in a .csv 
tablesheet

From .csv to .json
manifests

Each image is
associated to its
manifest, and served by 
the unige.ch iiif server Visualization: 

lists, 
chronologies, 
maps, charts….Query



Appariments 

VISUAL CONTAGIONS – WHAT WE DO

Digitized periodicals, 
images, posters, etc. 

Description of all 
documents in a .csv 
tablesheet

From .csv to .json
manifests

Each image is
associated to its
manifest, and served by 
the unige.ch iiif server Visualization: 

lists, 
chronologies, 
maps, charts….Query

Enrichment of 
metadata

(Geonames, ULAN…)



Image manifests

Algorithmic comparison

of images

Detection
of Replica

Detection of 
Similar Images 
(with similar
patterns)

Etiquetage : 
Classification
of images 

Segmentation, if needed

(detection of images in illustrated
periodicals or catalogues)



THE STEP OF IMAGES SEGMENTATION

(RETRIEVING IMAGES FROM DIGITITIZED PAGES)



THE STEP OF IMAGES SEGMENTATION
(RETRIEVING IMAGES FROM DIGITITIZED PAGES)

Robin Champenois for Visual 
Contagions, 

January 2021



Image manifests

Algorithmic comparison

of images

Detection
of Replica

Detection of 
Similar Images 
(with similar
patterns)

Etiquetage : 
Classification
of images 

Segmentation, if needed

(detection of images in illustrated
periodicals or catalogues)



Image manifests
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of images

Detection
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Detection of 
Similar Images 
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of images 
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(detection of images in illustrated
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Image manifests

Algorithmic comparison

of images

Detection
of Replica

Detection of 
Similar Images 
(with similar
patterns)

Etiquetage : 
Classification
of images 

Segmentation, if needed

(detection of images in illustrated
periodicals or catalogues)



Axis Development

RDF Data 
Construction

Association data 
/ iiif images 
server IIIF

Mise à 
disposition des 
données en ligne

Data Matching

Data Visualization

TBD In process Done

Data modelization process (with Ontome)

Data Augmentation (ULAN → birth and 
death dates, Places, GEONAMES)

Data cleaning and correction

Generation and upload of data in RDF

Upload of images

Generation of iiii manifests for each image in the DB

Upload of images manifests
Association of the manifests and RDF image metadata

Triplestore server 
With SPARSQL query interface

Synchronization between central store of
DH portal (Fedora) and triplestore

Provision of each DB entry via web 
interface and REST queries

Tools for the automation and auscultation 
of this synchronization

Setting up a Mirador viewer

Graphical/statistical/mapping data visualization interface

UNIGE PORTAL DH 2.0 – POC VISUAL CONTAGIONS

Illustrated pages segmentation interface

Detection of Replicas.  Detection of common patterns



VISUAL CONTAGIONS – WORKFLOW (JAN. 2021)



ALL MY THANKS…

Mathieu Aubry, Oumayma Bounou, Xi Shen 

K. Bender / André van der Beken

Cédric Viaccoz; 

Hugues Cazeaux, Thierry Mengelle, Mathieu Vonlanthem,
Grégoire Schaer  and the DISTIC@unige

Robin Champenois

Marina Giardinetti & Auriane Quoix 

Thomas Gauffroy-Naudin, Céline Bélina, Barbara Topalov, 
Adrien Jeanrenaud

Simon Gabay

Catherine Dossin & 
Léa Saint-Raymond

Yann Le Boulanger; 
Julien Cavero; 
Makina Corpus

Caroline Corbières

All the Arl@s
contributors

FOR VISUAL CONTAGIONS DATA COLLECTION

FOR

INFRASTRUCTURE
DATA PROCESSING



THANK YOU FOR YOUR ATTENTION! 

beatrice.joyeux-prunel @ unige.ch



See also : 
https://www.unige.ch/lettres/humanites-numeriques/fr/la-chaire/equipe/prof-beatrice-joyeux-prunel/publications/
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