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The BnF Al roadmap

Al for our colleagues

R&D activity

Deployment at scale
Collaboration and partnership




Before the BnF Al Roadmap, before ChatGPT

R&D: Niche activity

(digitisation, OCR). No :

convergence with the Awareness of potential Sharing. How to get
BnF central IT beyond digitisation Emulation organised?

European project Google Books First R&D project First Al PoCs Joining the AI4LAM Work
QUAERO e o for image analysis (gallicapix.bnf.fr) international on the
Mass digitization with deep learning initiative (Stanford, BnF Al
at the BnF (OCR) NL of Norway, roadmap
Horizon 2020 British Library)

European R&D
projects



BnF Al Roadmap main objectives (2021-2026)

s/

1

Making Al
challenges and
projects a part of
the Institution’s

global
strategy

2

Improving R&D
organisation &
implementation
within the BnF

Developping
new sKkills

4

Adapting
infrastructure
and data
management

5

Designing a
multi-year
projects

program
with other stakeholders

o<y

EN version


https://www.bnf.fr/en/artificial-intelligence-bnf

Al Governance

Sponsor: direction des Services & Réseaux

Pilotage : 1 coordinator (deputy director)

Al Team : 6-8 members

functional coordination and community leadership,
project coordination, technical expertise, IT expertise

people implied
5 0+ in the projects
technical expertise
collections expertise

administrative and legal support
functional support

people made
200+ aware of Al

activities

Répartition par direction de

DAP la communauté 1A

27,1%

DELCOM DSR

4,2%

Number of employees involved and made aware of Al activities by department

Chroniques e i

L'intelligence
artificielle
a.la-Bak

Internal magazine
https://multimedia-ext.bnf.fr/Chroniques/Chroniques_93.pdf


https://multimedia-ext.bnf.fr/Chroniques/Chroniques_93.pdf

2019-2020: BnF Al Roadmap

BnF Al Roadmap milestones

| 2021

Al strategy integrated into
BnF’s wider COP strategy
(objectives and performance
contract)

Set up of the BnF Al Team

GOVERNANCE

Al4LAM
International
conference

FF2021@BnF

CENL network
CEnL group on Al

| 2022

Charter on ethical use of
digital technologies and Al,
with related indicators

Seminars
« Les débats de la science »
on Al

In-house information letter
In-house webinars

SKiLLS UPGRADING/COMMUNICATION

Services offer available for
the Datalab infrastructure

PRroJECTS

First Al project ready for the
industrial phase

Gallica Images

BnF Datalab CFP: lot of
projects are Al related

| 2023

New program of in-house
Al PoCs with paired teams
(IT/business)

Collaboration with state
agencies on datasets and
LLMs training

One-day event “Unraveling the
discoverability of online cultural
content

At least 10 staff members
with advanced Al skills

3 to 4 in-house
experimental projects
running

New R&D projects on
generative Al

:i 2024

Global index for the creation,
implementation and
monitoring of R&D projects

15 to 20%
of BnF staff aware of Al
issues and technologies

top management seminar
on Al (June)

Python on the desktop

experimental program
season #2 : 12 projects

New R&D project on LLMs,

like ArGiMi

| 2025 | 2026
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Management plan for the development of
skills and workforce

Map of BnF’s data and governance
scheme

New IT services plan

5 to 10 projects implemented as part of
the multi-year Al programme

Assessment
of the Datal.ab network




| Industrialisation

Pré-industrialisation

R&D

Experiment

Technologi

()

Maturity

cal

Prédiction de
I’état des
collections
(DALGOCOL)
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Domains :

Program of projects 1. Aided cataloguing

2. Collections management

Enrichissement du
catalogage

__________ O - o Q rétrospectif

Génération automatique de_

Chantiers conversion de format \\\ g
Clusterisation Assistance automatisée

Catalogue d’oeuvres et | a lindexation sujet des
documents (RAMEAU)

(1) d'expre@
Extraction de données pour l'aide - ~ . Q

LLM pour le
patrimoine
(ArGiMi)
(3)

Extractibh- de données pour Aide au
...+ Vaide au catalogage courant .-~
. catalogage

(docs sonores) .. -

Mezzano

(4)

LLM pour le
patrimoine

ecommandation
personnalisée de

OMR Analyse de

(Collab documents (FINLAM)
Scgre) St clrifcatipege @) &
equétes(i allica
o
N L
5""\0




Ai projects are standard projects... but data driven projects

Partnership

. Internal demands
opportunity

. . [

- Academic partnerships :

- Collection experts | - Dedicated IT team
|
I
|

Approval

m process/

decision-making
entity
* Impulsion

Staff involved

- Collection experts - Dedicated team (project

manager, experts, IT
support...)

- |IT team

|
| DSG

Al Team Dedicated project team



Other ways of integrating Al into organisations?

e \Vertical approach based on business use cases:

O
O
O

Identify use cases

Prioritise them

Implement them (R&D, experimentation,
proof of concept, industrialisation)

e Cross-functional approach (improving efficiency)

o Global, all missions/activities (HR, support, IT...
o “Augmented employee”
e Users/UX approach Listening to user

O
O
O
O

conversational agents requests?
augmented search engine
multimodality

Digitisation, cataloguing,
dissemination,
conservation, etc.

A hybrid approach
is possible!

Internal demand has
risen since ChatGTP



{BnF
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Addressing internal needs with Al

In-house Al experiments program (2022-2025):
» (Initial) partner: Dataiku (2022)

» 3-4 projects/year to 12/year (2025)

» Al Team support + central IT developer @. Q 2
(40 men-day per project max) [EP E\E
practitioners IT support
Topics: .
- Toolbox
»HTR C°"§§:;°"S’ Visual Al .
|::> ML Ops platforms |:>
» CBIR, visual similarity . Al assistants New
data
» Machine-based subject indexing =
» LLMs for information extraction, gysiems 1) e  Generic models
RAG, Coding assistant. .. Models - e  Models trained for heritage content

e Locally trained models



data
Dataiku DSS as a test bed iku

Season#l (2022-2023) g

m Image Search View History £ REFRESH

e Dataiku DSS training (10 people,
including 2 developers)
e Collaboration on a PoC

Semantic unsupervised image
classification with CLIP model,
using prompts:
o ‘“japanese painting”
o ‘“japanese ideograms”
o  “book bindings”
o “blank pages”
on the Gallica Japanese

engraVI ngs COI IeCtlon' https://gallery.dataiku.com/projects/EX_CLIP/

See previous CENL webinar


https://gallery.dataiku.com/projects/EX_CLIP/
https://docs.google.com/presentation/d/1vJkygU2J0splpTijiKbP1BuSfHC-VCRpknMP5ZEhja4/edit#slide=id.g24edca3a178_0_27

Conservation department

Season#1 (2022-2023)

e Development of an image bank from book conservation workshops data (50k)

= image classification (CLIP), OCR, data fusion
® Reverse conversion of deacidification forms (100k)
= HTR, data extraction

‘Decorated paper’ class (CLIP + Flask)

: papier / decorative paper — (32 results, first 100 displayed)

e o

ol i 0szo By i o sis

https://github.com/altomator/CLIP_test

LabeISVtiudio

data
iku

https://escriptoriu

pleine tolle

demi-toile

£t général

plaine peau

demi-peau

das

pibce(s) de titre

gardes

plats détachés

Teuiliets détachds

PH marges

m.inria.fr/

Noles ¢

Forms




Digitisation workshops

Season#1 (2022-2023)

e Digitisation of a photographic
collection
= search for similar images

Agence Rol (press agency) — 1906

[{:13138 Gallica

TOUTES NOS SELECTIONS ~ PAR TYPES DE DOCUMENTS ~ PAR THEMATIQUES  PAR AIRES GEOGRAPHIQUES ~ BLOG

Accueil > Consultation

De la Vauly, 17 juillet 1906 [aéronautique] : [photographie de presse] / [Agence Rol]

Agence Rol. Agence photographique (commanditaire)

SYNTHESE v

o
B3 Images u 1 1vue

iitf
EN SAVOIR PLUS >

ADECOUVRIR v

= Documents associés

= Sujets similaires

La Vaulx Henry de 1870 1930

| | —

Help with cataloguing silver
plates by identifying
reproductions in the daily
press at the time the
images were taken



https://gallica.bnf.fr/ark:/12148/btv1b531092529
https://gallica.bnf.fr/ark:/12148/btv1b531092529

https://gallica.bnf.fr/ark:/12148/bpt6k4619326k/f1
[EIE Gallica

ot Cmpkain

Digitisation workshops

......

Season#1 (2022-2023)

Internal PoC for Image similarity (2022)

- Detectron2 for

segmentation Picture being
- LabelStudio for annotation digitised
- EfficientNet CNN

for similarity ———— 2 pmpmeyepep—
- Milvus for vectorial database
- Towhee framework


https://gallica.bnf.fr/ark:/12148/bpt6k4619326k/f1
http://snoopy.bnf.fr:8888/

Coding (IT department)

Season#1 (2023)

Al Assistant integrated into the developer work environment (IDE)

https://www.jetbrains.com/ai/

Improved knowledge of
certain subjects

Time saved on tedious and/or
uninteresting tasks

Ease of use (integration

with the IDE)

Relevance of answers



Visual collections and computer vision (collections departments)

: ® Labelling autonomy

Season#2! (2025) e Training models (curators,
e Evaluation i i

Object classification, image classification e Local inference librarians)

for everyone (Roboflow, LabelStudio...)

CHEVAL MANDRAGOR
" 10525465-272. jpg

https://app.roboflow.com/bnf Source: gallica.bnf.fr g{%
Source: mandragore.bnf.fr


https://docs.google.com/presentation/d/1-a0tdgQRa2K5ESwN5IhTn8VnGtDaxeseK37TgvtaiHY/edit#slide=id.g12b1dcf850d_0_49

Generative Al and library business cases

Season#2 (2025)

e Information extraction from e A
internal archives a - __

e Aided cataloguing (clustering,
generation of records from title
pages)

® RAG, conversational agent on top
of cataloguing resources

® Generating bibliographies in the
readin g room SR e e Extract the key-value pairs in this document. The text are in French

® BnF Chat populated with LLMs and wolm et pockaropowern

Here's a breakdown of the key-value pairs extracted from the image, based on the French text:

LVMs (Open WebUI) S

Extraction Titre Livre & Cover Pa Cote BN: 8°7 233

‘ Optimising public serVice planning Titre: Proverbs de la France - Conte

Adresse: Besangon, Paris
Date: 1876
Inv. Sablé: 5 81/3

Extract the key-value pairs il =+

You are a librarian and you need t

quelle est la signification d'EAD ?

& TEI XML for Texts

Models farm (Ollama Web-Ul)
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Content-based image retrieval

Gallica Snoop

e 2019-2020.:
1,2 M images

e DeploymentalaBnF:
2022
o internal test
o BnF Datalab

e Demonstration at
IA Summit Paris,
Feb 2025

https://snoop.inria.fr/bnf/

https:/www.ina.fr/institut-national-audiovisuel/rese

arch/snoop-ai-action-summit-paris-2025

&zu&/-

Human in the loop ‘

New
request

E::2



https://snoop.inria.fr/bnf/
https://www.ina.fr/institut-national-audiovisuel/research/snoop-ai-action-summit-paris-2025
https://www.ina.fr/institut-national-audiovisuel/research/snoop-ai-action-summit-paris-2025
https://snoop.inria.fr/bnf/

WISE

Collaboration with the
Visual Geometry Group
(Oxford university) on
OpenCLIP

Vision language models
(VLM) for information
retrieval?

Content-based image retrieval

“a caricature illustrating a
man with a big head from an
wese a caricature illustrating a man with a big he Ol neWSpaper“

Search completed in 0.30 seconds on 1,225,136 images

https://meru.robots.ox.ac.uk/gallica/
https://www.robots.ox.ac.uk/~vgg/software/wise/downloads/wikiworkshop202

3/sridhar2023wise.pdf



https://www.robots.ox.ac.uk/~vgg/software/wise/downloads/wikiworkshop2023/sridhar2023wise.pdf
https://www.robots.ox.ac.uk/~vgg/software/wise/downloads/wikiworkshop2023/sridhar2023wise.pdf
https://meru.robots.ox.ac.uk/gallica/

Augmented digitization Wi lﬁ:gl:m
- - B

TORNE-H (“Traitement d’objets par reconnaissance numérigue
en environnement humain”, FSP, AAP 2024) : DET

e Indexing by Al models of image analysis the collections (>500k) L
of the Musée des Arts Décoratifs de Paris (technical drawing, wallpaper, picture)
and study of the transformations induced by proposing remediation devices FONDATION

® Observations on the evaluation of the quality of results, human-machine
cooperation and the integration of new technologies in heritage conservation

business processes



https://madparis.fr/Albums-de-papier-peint-Fonds-Leroyhttps://madparis.fr/Albums-de-papier-peint-Fonds-Leroy

Models

CLIP (OpenCLIP, EVA,
MetaCLIP, SigLIP, CLIPA..)

>
(%]
©
o
>
O
O
©
=
(]
<
¢
o
]
N
—
(]
=2
Q
(@]
©
£

CoCa
Pix2Struct 0'6(()).500 0.525 0.550 0.575 0.600 0.625 0.650 0.675 0.700
GPT 4 Vision Average zero-shot performance on 38 datasets
PaLl-3, Gemma, Florence-2.. Dataset FLOPs (B)
® LAION ® OpenAl WIT ® 400 . 1600
© DataComp MetaCLIP . 800
TOOl-S ® WeblLl ® CommonPool . 1200 ‘ 2000
PiXplOt (Yale) ® LAION+COYO
WISE (Oxford)

Maken (NL Norway)
imgs.ai (Marbourg)
Vikus (Postdam)
Panoptic (CERES, Paris)


https://colab.research.google.com/github/google-research/big_vision/blob/main/big_vision/configs/proj/image_text/SigLIP_demo.ipynb#scrollTo=mt5BIywzzA6c
https://arxiv.org/pdf/2310.09199.pdf

LLMs and information retrieval gscai

SORBONNE CENTER FOR
ARTIFICIAL INTELLIGENCE

SCAI (Sorbonne Center for Artificial Intelligence) and BnF (2022-2025)
Improving the discoverability of Gallica's collections
e Disambiguation of Gallica user queries with LLM

e Reranking of the results list

=
H Are you referring to the French newspaper Le Monde or something else?
e Analysis of usage logs ! . i .

Do you want to know more about the newspaper's history or current events?

Are you looking for a specific article or section within the newspaper?

Would you like to know more about the newspaper's international coverage or focus?

Do you want to know how to access or subscribe to the newspaper?

[J Redondant Naturel [ Complet




LLMs and information retrieval Ulitis T=xvLia

ANR FINLAM (Foundation INtegrated models for Libraries Archives
and Museum, 2023-2026)

e Collaboration between heritage/private/research . ‘» la chaine de traitement usuelle

OCR
SeCtO rs Analyse de la mlse Reconnaissance > - N
en page du texte

e Multimodal LLM trained for heritage use cases:
NLP, OCR-HTR, document analysis DAN (LITIS 2023)

= DONUT (Naver & Google Asia, 2022)
. . . . - _ DESSURT (Adobe 2022)
e Firstiteration on the case of heritage press _ Pixastruct ( Google US 2022)

DocParser ( Crédit Agricole 2023)

a nd poste rs ‘ modeles de fondation multi-modaux
Grands datasets d’entrainement
grand décodeur LLM pré-entrainé

— i/_———f)

NER/OCR
de bout en bout —
adaptable

Current concern: Can LVMs do everything for us?




Optical Music Recognition & RisaA (& BB
- IBeMUS abbaye « fondation

institut de recherche
en musicologie

ANR CollabScore (2022-2025) GRISAL [

e OMR of printed scores digirati &
e Camille Saint-Saéns corpora

e Automated error detection +

collaborative correction —
e Synchronisation of scores , 14 COCCINELLE mwﬁw,cy;;sgilggiz bt
and live works (I1IF) =l W
e
: g
s
” R {w;::_l L
5

B



https://dezrann.net/collabscore/collabscore/all-collabscore-saintsaens-ref-C079_0

Chatting with collections?



http://eluxemburgensia.lu
https://www.library.northwestern.edu/about/news/library-news/2024/grant-supports-northwestern-libraries-launch-of-generative-ai-based-chat-search.html
https://www.library.northwestern.edu/about/news/library-news/2024/grant-supports-northwestern-libraries-launch-of-generative-ai-based-chat-search.html
https://www.ifla.org/g/ai/generative-ai/
https://www.ifla.org/g/ai/generative-ai/
https://shsulibraryguides.org/genailibraries

{BnF

Deployment at scale



Example of a “large” Al project: Gallica Images

Several milestones before the large-scale project

BnF Images Bank (2015) — Assisted cataloguing with deep learning

GallicaPix (2017-2020) — Information retrieval .
GallicaCIP (2018-2020) — Classification of heritage images Gallica Images
Gallica Snoop (2019-2020) — Visual similarity project (2024-2027)

MODOAP research project (2020-2021) — Embedded Als in an
interactive exhibition History of medias & Museography

Dataiku DSS experiments with CLIP (2022) — Zero-shot image
classification with CLIP

Recenser toutes
les illustrations de tous
les fonds numérisés de Gallica

0
o -
o

Automatic
image indexing



strasbourg

Gallica Images oNU {BnF

institut
national
d’histoire

Automatic indexing of iconographic content de l'art
at large scale

LAJAUANESS

» Partners: INHA, BNUS, La Javaness (IT service provider)
» Open content: free search and access APIs
» Dissemination: IlIF version 3 Gallica APls
»2024-2027, 50-100M of illustrations?

ol P |

gallicapix.bnf.fr: maps in periodicals (1910-1920)


https://gallicapix.bnf.fr/rest?run=findIllustrations-app.xq&start=1&action=first&module=1&locale=fr&similarity=&rValue=&gValue=&bValue=&mode=&corpus=1418&sourceTarget=&keyword=suisse&kwTarget=&kwMode=&typeP=P&title=&author=&publisher=&fromDate=&toDate=&iptc=00&illTech=00&illFonction=carte&illGenre=00&persType=00&classif1=&CBIR=*&classif2=&CS=0.25&operator=and&colName=00&size=31&density=13

ArGiMi project: LLMs in production?

ArGiMi (CFP France 2030 “Generative Al”,
Erench industrial and heritage partners :

French-language LLM for OCR correction,

information extraction (aided cataloguing)

Models validation (jailbreaking, RIA)

Integration into Gallica's digitised document workflow
Computing infrastructure

Datasets...

H MISTRAL
AI_

ART=FACT

S Giskard
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Collaboration and partnership



Mr peers CEnL

. ..... International
Sha ri ng: DEMAE Federation of International Image

Library Interoperability Framework

e know-how IIIII Associations and Institutions
e l|essons learned
o

— AI4LAM, CENL, IFLA, LIBER...

Cooperate:
e (Call for Projects
e Standards, tools LLMs and

— |lIF consortium... French-speaking world

CENL “Al in Libraries” network group. horizon
europe

IIIF AI/ML Community Group.
AT4LAM Panel: Building a community of practice, with B
ve® RFN

and beyond libraries
Emmanuelle Bermeés, Neil Fitzgerald. View Slides:


https://www.universityofgalway.ie/media/library/files/conferences/ifla/AI4LAM-presentation---IFLA-AI-SIG-meeting---July-2022.pdf
https://language-data-space.ec.europa.eu/related-initiatives/alt-edic_en
https://language-data-space.ec.europa.eu/related-initiatives/alt-edic_en

With the research community: BnF Datalab

Strong interactions between BnF Datalab activity and BnF Al global activity

e The lab is operated by BnF and CNRS/Huma-Num
e Scientific collaboration around
o Alrelated projects hosted by the Datalab
o Common activity (datasets, API...), shared partners
(Europeana, Huma-Num, DARIA...)
o Call for projects (FR, EU)
o Access to under copyright material for DH
— The needs of researchers as a vector for accelerating
the BnF’s digital transformation.

e The Datalab is supporting the IA team activity
o Physical space
o Computing infrastructure
o Events
— The Datalab as a means of accelerating
the BnF's acculturation to Al.




Integrating Al into the institution’s roadmap

BENEFITS

CHALLENGES

Offering new services

Both optimizing work-processes for
in-house staff & improving services for
users

Gaining a better understanding
of the collection and its condition

Partnership opportunities

Source of funding
(Al hype)

Prioritizing projects
Financing projects

Strengthening teams dedicated
to Al & Upgrading skills

Investing in infrastructure

Legal issues in the emerging
LLM era. Positioning libraries in
this era.




Positioning the BnF in the GenAl era

e Al at the heart of our businesses
e Al in our relationship with research
e Al and the French-speaking world
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Thank yOU fOr Contact:
ia@bnf.fr ‘

yOU I attenthn jean-philippe.moreux@bnf.fr



mailto:ia@bnf.fr
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