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Impresso 1 – 2017-2020 Impresso 2 – 2023-2027

Developing new approaches and interfaces 
for the exploration and critical analysis of 

historical media archives.

NLP History Design
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Impresso 1 – 2017-2020 Impresso 2 – 2023-2027

Where we come from Our present focus

How to enable semantic indexing 
and exploration of large collections 
of historical newspapers?
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The Impresso Web App
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High-level objectives for historians

Help me search and discover relevant content

Help me explore large collections

Help me understand what I am working with

Help me contextualise what I find

Fine-grained search and rich, faceted 
information retrieval

Scalable reading

Data and tool criticism

Comparative perspectives
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The Impresso Web App

Content search and 
discovery based on 
semantic 
enrichments.

Comparative and 
critical perspectives 
on the data.

Language identification
OCR QA

Word embeddings
Named Entities
Topic Modeling

Article classification
Ngrams

Text reuse
Image similarity 
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SEARCH & DISCOVER 
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SEARCH & DISCOVER 

FILTERS

KW SUGGESTION

INSPECT SEM. ENRICHMENT
SIMILAR CONTENT

VISUAL SEARCH
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SCALABLE READING 

NAMED ENTITY PROFILES

CORPUS
TEXT REUSE

N-GRAMS
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DATA AND TOOL CRITICISM 

INFORMATION ON TOOLS
INFORMATION ON DATA LEAKAGES

EXTENSIVE FAQ (just revised!)

CONTRASTIVE VIEWS

INSPECT AND COMPARE QUERY RESULTS

CC-by Marten Düring, Maud Ehrmann, Impresso Team



Impresso 1 – 2017-2020

Diversifying Media Types: Broadcast 
archives are also digitized but remain harder 
to access.

Overcoming Collection Silos: Digital 
archives are often limited by institution, 
media type, and language.

Key motivations for Impresso 2

Supporting Computational Historical 
Research: Static exploration tools fall short 
for versatile, comparative research.
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Beyond Borders: Connecting Historical Newspapers and Radio

● Enrichment and integration of newspaper and radio sources in a 
single semantic space;

● Collections from 20 European partners;

● Interfaces for exploratory and computational research;

● Case studies in (media) history 

13 collaborators in NLP, History and Design | Sept 2023 - Feb 2027
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Impresso ‘doppio’ Associated Partners
National or state libraries

- Bibliothèque Nationale Suisse, BN

- Bibliothèque Nationale du Luxembourg, BNL

- Bibliothèque Cantonale et Universitaire Lausanne, BCUL

- Österreichische Nationalbibliothek, ONB

- Staatsbibliothek zu Berlin, SBB

- The British Library (BL)

- Bibliothèque nationale de France, BnF

- Staats- und Universitätsbibliothek Hamburg, HUB

- Koninklijke Bibliotheek van België, KBR

- Koninklijke Bibliotheek, KB

Newspapers

- Le Temps

- Neue Zürcher Zeitung

Audiovisual heritage institutions and archives

- Radio Television Suisse (RTS)

- Österreichischer Rundfunk, ORF

- British Broadcasting Corporation (BBC)

- DeutschlandRadio

- Institut National de l'Audiovisuel, INA

- Nederlands Instituut voor Beeld en Geluid, NISV

Research Networks

- Entangled Media Histories Research Network for 

European media historians (EMHIS)

- Memoriav (Swiss network for audiovisual CH) 

- infoclio.ch
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Processing & NLPProcessing & NLP Processing & NLP

Processing & NLP Processing & NLP Processing & NLP

Simon Clematide, UZH

Juri Opitz, UZHMaud Ehrmann, EPFL Pauline Conti, EPFL

Andrianos Michail, UZHRaphaëlle Rupen Coutaz, UNILDaniele Guido, C2DH

Caio Mello, C2DHRoman Kalyakin, C2DH

UX & Design

UX & Design

(Digital) History

(Digital) History(Digital) History

(Digital) History (Digital) History (Digital) History(Digital) History

Ferdaous Affan, C2DH

Arthur Michelet, UNIL

Estelle Bunout, C2DH

Marten Düring, C2DH

Martin Grandjean, UNILKaspar Beelen, C2DH (associate)

Emanuela Boros, EPFL

(Digital) History
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Transnational and 
transmedia corpus

Semantic connectivity across 
language, time, modality

Data and tools 
closer to users
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Web App

data 
acquisition

data 
preparation

enrichment

ingestion

● legal matters
● data transfer
● storage

● data format 
● data consistency
● amenable for downstream 

processes

Data journey & Processes (in a nutshell)

1

Impresso 
middle layer 2

3

4

5
● information extraction
● embeddings
● offline inference
● online serving

● manipulate and 
offer data

● design

● keeping 
everything tidy

data representation
23

Datalab
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24Facsimiles

OCR 

Metadata

Source material - The world of Newspapers
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RADIO SCHEDULES

…in newspapers

Facsimiles, OCR 
& Metadata

…by radio channels

…for internal use
Audio recordings

ASR

Metadata

RADIO BROADCASTS RADIO TYPESCRIPTS

Facsimiles, OCR 
& Metadata

Source material - The world of Radio
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the impresso project which produces 
models, enriches media sources… 

…to users

…and provides exploration 
capacities over enrichments and 
sources… 

… via 2 entry 
points

media sources with…  

Institutions/Data holders share   

Acquisition of a Historical Media Corpus
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Data Sharing 
AgreementInstitutions  usersTerms of Use

different jurisdictions 

different copyright statuses
- public domain
- under copyright
- grey zone

different data elements
- metadata
- facsimiles 
- audio records
- transcripts (OCR/ASR)

different operations
- view, read, explore
- export via web app & API

different users
- researchers
- students
- journalists
- members of GLAM
- citizens

different constraints 
according to data owner  and 
institutional policies
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impresso project Institutions  users

different jurisdictions
different constraints

different data elements
different copyright statuses

different operations different users

Objective 
Find a way to share and use data that:

1) respects copyright and institutional constraints, 
2) provides researchers with maximum research opportunities. 

Data Sharing 
Agreement Terms of Use

Approach

Modular data sharing and access framework through 
differentiated access based on user status, data type and 

authorised operations.
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Implementation

● Social: extensive 
exchanges 

● Legal: modular data 
access policy

Data domain Data elements User statusOperations

Several dimensions:
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Implementation

● Social: extensive 
exchanges 

● Legal: modular data 
access policy

Several dimensions:
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Implementation

● Social: extensive 
exchanges 

● Legal: modular data 
access policy

● Technical: efficient 
solution for managing 
access rights

We use bitmaps to represent each 
dimension of data domain and user 

status – fast, safe, scalable.

Several dimensions:
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● Social: extensive 
exchanges 

● Legal: modular data 
access policy

● Technical: efficient 
solution for managing 
access rights

● Communication: clear 
information for users on 
permissions and 
provenance

Several dimensions:

Implementation

1. What can I access: Overview of access rights and 
available features through Impresso User Plans.

2. What am I allowed to do: Right statements and 
permitted uses at title and content item levels.

3. Source Information: Indication of content provider for 
each title and content item.

4. Citation Guidelines: Instructions for proper citation.
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From obstacles to (viable) solutions?

Towards a Data Sharing and Access 
Framework where:

- data is more shareable

- institutions retain control

- users understand their permissions
and can use data responsibly

- transnational and transmedia
historical research can progress

impresso 
project 

Institution
s  

user
s

different jurisdictions
different constraints

different data elements
different copyright statuses

different operations different users

Data 
Sharing 

Agreement

Terms of 
Use
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2. Semantic enrichment
Add multiple multilingual  annotation layers at 
sentence, document and corpus levels.

1. Source consolidation
Elevate the corpus to a unified and higher quality level.

3. Semantic indexing and linking
Create a shared multilingual dense vector space.

Enriching and connecting historical media sources.

Situation 1: Very heterogeneous 
digitised sources in terms of 
refinement quality and granularity.

Situation 2:
Unstructured data.

Situation 3: Text structured 
with multiple layers of 
semantic information, but no 
semantic connectivity.
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Semantic Connectedness

“Linking within” – monolingual and multilingual 
vector representation for several units.

“Linking out” – linking Impresso content to external 
knowledge bases (entities and articles).

“Linking in” – enable user documents to be 
connected to Impresso content.
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Overview of 
Semantic Enrichments 

Source consolidation
- experiments with OCR post-correction
- language identification
- basic segmentation (if missing)
- item type classification

Semantic enrichment 
- named entity processing
- news agency detection
- (cross-lingual) text reuse detection
- topic modeling
- image type classification
- image captioning

Shared multilingual dense vector space
- multilingual and crosslingual word, 

paragraph and document embeddings
- entity embeddings
- image embeddings

For almost each processing:
- model development
- inference on the whole corpus
- model release on Hugging Face
- annotation service via API

Operations:
- at the phrase and document levels
- monolingual and cross lingual
- primarily on text, but also on images
- embed all elements
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GLAM Perspectives: Almost Already Computational?

“As technologies have evolved over the years, 
GLAM organisations need to adapt to remain 
relevant in this new context. 

New skills are required regarding digital 
innovation ranging from service design, data 
science, digital research and artificial intelligence. 

Moreover, the research community has highlighted 
the need for reproducible research by providing 
articles, as well as, data and code”

Candela, Gustavo, María Dolores Sáez, MPilar Escobar Esteban, and Manuel Marco-Such. “Reusing Digital Collections from GLAM Institutions.” 
Journal of Information Science 48, no. 2 (April 1, 2022): 251–67. https://doi.org/10.1177/0165551520950246. CC-by Marten Düring, Maud Ehrmann, Impresso Team

https://doi.org/10.1177/0165551520950246
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Data lab survey: Overview

Survey

1. MediaSuite
2. NISV Open Data Lab
3. Data Foundry
4. GLAM Workbench
5. Trove API
6. BNF Labs
7. KB  Labs
8. LexisNexis
9. HTRC

10. Constellate
11. HASS data lab
12. ProQuest TDM Studio
13. NLN Norway
14. DNB

Interviews

1. MediaSuite
2. Constellate
3. NLN Norway
4. HTRC
5. GLAM Workbench

Survey of CH Data labs, ongoing, with 
currently 14 data labs, 5 expert interviews, 
and secondary literature.

CC-by Marten Düring, Maud Ehrmann, Impresso Team



Data lab strategies

Closed 

- Access restricted computing 
environment for legally protected 
data

- Large investment in infrastructure, 
training and access management

Examples: HTRC, Constellate, Nexis Datalab, ProQuest

Open

- Limited to publicly shareable (meta-) 
data

- Variable offers of APIs and 
exploratory tools

Examples: NLS Data Foundry, NLN DH Lab, BNF Data Lab

Shared objective: Enable computational access to institutional collections whilst 
respecting legal restrictions.
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https://analytics.hathitrust.org/
https://constellate.org/
https://www.lexisnexis.com/community/insights/professional/b/impact-and-stories/posts/people-behind-the-product-nexis-data-lab
https://tdmstudio.proquest.com/home
https://data.nls.uk/about/
https://www.nb.no/en/research/digital-humanities-laboratory/
https://www.bnf.fr/fr/bnf-datalab


Current State of Cultural Heritage Data Labs

Strengths 

- Data access
- Education
- Text mining is relevant for a

new generation of SSH
researchers

- Jupyter notebooks as media
- CPU access is easy

Challenges

- Education
- Legal restrictions
- Pressure to demonstrate impact
- User numbers and community

building
- Investment in / Dependencies

on large infrastructures
- GPU access is less easy

Ongoing, with currently 14 data labs, 5 expert interviews, and secondary literature.

Opportunities?

- Generative AI for
education and analysis

- Models
- Usage success stories
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Ithaka: Constellate

https://constellate.org/
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Research Perspectives

1. Researchers deal with heterogeneous collections 
and wish to analyse their data using their own code.

2. Users want support for data discovery and curation.
3. Users require custom and up-to-date tools.
4. Users are interested in data and novel methods 

rather than computing infrastructure.

Kemman, M., & Claeyssens, S. (2022, May 30). User demand for supporting advanced analysis of historical text collections. DH Benelux 2022 - ReMIX: 
Creation and alteration in DH (hybrid), Belval Campus, Esch-sur-Alzette, Luxembourg and online. Zenodo. https://doi.org/10.5281/zenodo.6595769CC-by Marten Düring, Maud Ehrmann, Impresso Team

https://doi.org/10.5281/zenodo.6595769


Historian’s wishlist for an Impresso Datalab

1. Datalab (programmatic access) shall complement 
the Impresso Web App (discovery, exploration)

2. Reflect changing research practices: 
a. Support question-specific data analysis
b. Enable user data enrichment
c. Link diverse user data to Impresso
d. Encourage research process documentation 

and publication

3. Support Teaching 
Ehrmann, Maud, Estelle Bunout, and Marten During. “Historical Newspaper User 

Interfaces: A Review.” Athens, Greece: IFLA, 2019. http://library.ifla.org/2578/.
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Preliminary findings based on 11 data lab platforms and 5 expert interviews.

1. Experimental: No such thing as a data lab but different models.

2. Open vs closed systems: Copyright determines all.

3. Access & hardware: Determined by national/corporate research infrastructures.

4. Data: Mostly image/metadata/text-focused.

5. Education: Apps, tutorials, collaboration.

6. Pressure: Small user numbers vs. perceived importance vs. need to demonstrate impact. 

7. Gen. AI: Desired but not (yet) needed?

8. Instability: (Closed) data lab infrastructure and support is volatile.

9. Sustainability: Unclear what needs to be sustained, by whom until when.

9 preliminary insights
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A platform for programmatic data access and 
annotation services.

A space that gives access to
● Tools (Impresso Public API, models,

annotation services),
● Material (corpus, enrichments),
● Spaces for experiments (external notebooks

notably),
● Basic infrastructure (colab, github), and
● Guidance (tutorials, documentation).
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Impresso Public API
The piece of software that enables third party 
access to Impresso backend.
Derived from the Impresso Middle Layer.
Exposed to users via tokens. 

Impresso Python library
The favorite way proposed to users to interact 
with the Impresso Public API.
Gives access to Impresso corpus, metadata, 
enrichments and annotation services

Impresso Datalab Notebook GH 
repository
Sharing and storing the notebooks

Impresso Models, available
● on Hugging Face (HF) https://huggingface.co/impresso-project
● via Annotation service (through Impresso Public API)
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https://huggingface.co/impresso-project
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view in Google Colab
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https://colab.research.google.com/github/impresso/impresso-datalab-notebooks/blob/main/annotate/search_multilingual_docs-ImpressoHF.ipynb


Insights from Impresso Workshop “Beyond Borders”

Setup

29. - 30.10.2024 in Luxembourg with 
17 DH scholars, developers and librarians 
+ Impresso team.

Main goals

● Preview Impresso Datalab for peers 
● Develop prototype notebooks
● Kickstart user community
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Thematic tracks

1. Data analysis - How to explore and analyse Impresso data accessible via API

2. Cross-lingual alignment - How to create meaningful links across languages and modalities

3. Impresso data enrichment using external models - How to make a relevant subset of Impresso data 
more useful

4. External data enrichment using Impresso’s models - How to make other data comparable by applying 
Impresso’s models for semantic enrichment? How to create meaningful links between external data and 
Impresso?

5. Generative AI - How to integrate it for notebook and query generation

6. Teaching - How to integrate data labs in academic teaching

7. Representativity and bias - How to manage them in historical media collections

8. Comparison to other Datalabs - Which ideas could we integrate and what can we learn from others?
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Recommendations and main feedback

1. Have a clearly defined focus for the Datalab.

2. Define purpose of individual notebooks well.

3. Break new grounds by developing novel 

workflows for case studies.

4. Embrace transparency and source criticism.

5. Support different types of users.

6. Support for users with varying skills
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Feedback for preview notebooks

Appreciated

● Link Web App - Datalab
● Impresso Python library
● HuggingFace integration

Invest in

● Support for users with varying skills
● Clear focus for notebooks
● Clarity: Impresso API vs Model usage
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Session III

https://impresso-project.ch/datalab
impresso / expresso :D
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From critical content mining of 
newspapers…

… to the joint exploration of newspaper and radio beyond borders 
to support comparative and data-driven historical research 
using semantically enriched sources accessible through both 
graphical and API-based interfaces.

Wrapping up
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Highlights

● Legal and technical framework to allow 
access to public and copyrighted material, 
and perform various operations.

Wrapping up

● Semantic enrichments and connectedness of data “all round” (linking 
within/in/out), including across languages.

● Datalab, to enable versatile research workflows and data exploration: close 
integration of Impresso Web App, Datalab, Models, Services, and 
documentation.

CC-by Marten Düring, Maud Ehrmann, Impresso Team



● First release Impresso Datalab (very soon)

● Conference Transmedia History. 
Circulations, Reconfigurations and New 
Methodologies (27-28 January, Lausanne)

Outlook

● Datalab notebook development for different types of users

● First release radio data + newspaper corpus expansion (early 2025)

● Impresso Datalab Workshop at DhD2025 (3-7 March 2025, Bielefeld)

● Workshop: Sustainability, Standards & Infrastructure (internal, June 2025, CH)
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Thank you for your attention
https://impresso-project.ch
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