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What is Humanities Driven AI?
1) Debate about *Digital* in *Humanities* is rather futile. It won’t go 

away.
2) Ambition level should be high. We are lagging behind in humanities in 

the use of machine learning ~ AI in traditional research fields.
3) Interdisciplinary collaboration & focus on the subject field in SSH is the 

key.
4) Everyone does not have to turn *computational*. But we need to 

collaborate in new ways on new (and old) research questions.
5) More purpose built focus. If we need low resource digitization pipeline, 

let’s build it … 



A thousand years they had tha tools
We should be takin' 'em
[never mind the nice cars] I want the machines that are 
makin' em

- 1990s Marx inspired rock band







Backbone of humanities driven AI
1) Leading (not only participating in) sustained collaboration with 

respect to use of machine learning (~ AI).
2) From borrowing methods to method development
3) Digitization of core research based on its own premises
4) With new possibilities of studying primary sources getting back to 

core theoretical questions -> i.e. what is an “idea” in history of 
philosophy?

5) We need to be clever so that SSH will be the winner of AI boom.



Language Bank (2010-)

Mainly linguists

State of humanities infrastructure in 2010 in Finland



Language Bank (2010-)

FIN-CLARIAH (2020->) 

DARIAH-FI (2020-)

SSH research broadly

Vision (2015-) for Fin-Clariah layers and principles for SSH

From researchers to infrastructure and back



FIN-CLARIAH - DIGITIZING THE SSH DOMAIN



DARIAH-FI AS A NATIONAL NETWORK

Ambition: We want to represent all areas of SSH the 
best we can but understanding that we all have a past 
and there is a limit to funding.

What's next for the future? Large Language Models, 
visual cultures, ethics, new partnerships, and enhanced 
collaboration. In other words, heavy emphasis on AI.

What do we aim to enable? It's all about community; 
we are providing the tools that power AI, but it's up to 
different segments of the community to step up, 
deliver, and take charge of the overall development of 
humanities-driven AI in their respective fields.



Swedish choice for infrastructure is very different

● https://www.huminfra.se/
● No aim to build capacities at infrastructure level or deal 

centrally with data at all
● Whole Sweden divided into nodes that work autonomously 

but reporting to central organisation
● HUM-INFRA gathers common information from nodes and 

disseminates it and does some training on top. Main point for 
them is the website.

● Point being: no “one solution” will fix things!

https://www.huminfra.se/


If we aim at everything, we hit nothing. 
Example of research group working together 

with CLARIAH infrastructure



Helsinki 
Computational
History
Group

Computer scientists researching open 
workflows, algorithms and interfaces 
for humanities text and metadata

Linguists exploring the relationship 
between words and concepts

Historians interested in conceptual 
and actual historical processes



COMHIS aim: Understanding public communication covering the 
early modern Europe

- Metadata work based on 
several different library 
catalogues 

- genres (poetry, 
pamphleteering); 
intellectual traditions 
(natural law tradition, 
ancient texts 

- text reuse: genres 
(historical works, quoting 
practices)

Movement of ideas
- concepts are crucial, but 

not directly jumping into 
this for various reasons

- Theoretical 
underpinning (historians 
+ linguists) 

- Concepts as linguistic 
objects (linguists + 
historians + CS) 

Conceptual change

- UIs, APIs, 
shiny apps
etc.

Tools for others
- ESTC; Fennica; 

Kunglica; CERL; 
ECCO text reuse (+ 
EEBO text reuse); 
Finnish Newspapers

Research data releases



COMHIS: ongoing funded projects using HPC

RiCEP: Rise of Commercial Society and Eighteenth-Century Publishing

● Academy of Finland funded project 2020-2024

HPC-HD: High Performance Computing for Historical Discourse Detection

● Academy of Finland funded consortium with 3 computer science groups 
2022-2025

PreCEM: Presence of Classics in Early-Modern Book History

● Marie Curie Doctoral Training Network 2024-2028



From research to infrastructure and back
● We started work on text reuse in 2015 (examples will follow) 
● We have been adding data and developed the ecosystem since then (e.g. 

newspaper process still ongoing)
● We were able to stabilise it in 2023 to the level that we thought public tool makes 

sense (part of DARIAH-FI) -- if it is cutting-edge LLMs does not matter because it 
serves a purpose!

● Because it does it’s job, there’s been spinoffs: Latin Reader; Edition Reader (and 
could be others too)

○ We consider these as part of other projects or infrastructure building i.e. funding from those who need 
it as part of their project or infrastructure

○ Maintenance part is part of infrastructure (ideally)

● Same goes for many others, e.g. Sampo-portals in Finland are a difficult question 
who owns them after the research group finishes. Infrastructure issue?



Meaning of meaning in intellectual history and LLMs
Jean-Jacques Rousseau wrote: “Man is born free, and everywhere he is in chains." (1762).

This has been reinterpreted, used and misused in different contexts:

1) The cycle of vices into which the commercial society leads us.
2) In French revolution a suggestion to take arms against the monarchy. 
3) A claim against slavery. 
4) Eighteenth-century pro-slavery people managed to use this to claim that slavery and “living in chains” is 

natural for some people.
5) During the 250 years many have also criticised Rousseau that he did not apply this principle to women.

Here’s the point for SSH in general. It is obvious that Rousseau is relevant through different discussions even 
today, but how has he influenced through different times and contexts is the way to answer questions that 
humanities people are asking. So, direct answer to question “What did Rousseau mean when he said…” as 
such is not the way we ask questions in the humanities.

That we can hope that we can algorithmically start separating engagement in the way that presented 
above is only a possibility now across languages and across 500,000 historical books.



Text reuse, large language models and 
semantic similarity



Text reuse and large digital archives
In 2018, we turned earlier Eighteenth-Century Collections Online 
(ECCO) and its 225,000 titles into 0.5B text reuse pairs… we consider 
this as the beginning.

With ECCO text reuse data we can build countless historical cases. Enough for lifetimes of 
historians (at least in the old school sense of it).

We can study 1) reception 2) patterns of borrowing 3) impact 4) 
discourses through dissemination of texts
But we ought to aim to go beyond single digital archives 

The step to be taken is from simple textual overlap to mapping of ideas. 
What has to be understood though is that these go hand in hand.





Textual overlaps and semantic similarity

Example of lexical text reuse Example of semantic similarity



Conceptualising text reuse and semantic similarity



Towards a taxonomy of text reuse types

Lexical text reuse

1. Artefacts
a. OCR errors
b. Imprint information

2. Reprints
a. Partial reprints
b. New editions

3. Quotations
a. Near verbatim
b. Verbatim
c. Secondary quote

Semantic similarity

4. Paraphrasing
5. Translations

a. Full translation
b. Partial translation
c. Combined translation

6. Meaning matches
a. Same language
b. Different language



Quotations (lexical text reuse)



Quotes and intellectual history

What kind of patterns of borrowing Bernard Mandeville (1670-1733) 
had?

What kind of habits of reusing his own works did Mandeville have? 

Who quoted Mandeville, when and why? 

With computational methods it is possible to start thinking 
about the composition and the influence of any early modern 
work in a new way.



“Man without Government is of all 
Creatures the most unfit for Society”

Discussion on luxury & pride:
“What the Luxury of Military Men 
consists in”, ...

https://plot.ly/~villepvaara/7/ 

What’s not discussed?
“Why Man's craving Flesh for Food is 
unnatural”, ...

https://plot.ly/~villepvaara/7/


Mandeville’s Fable in ReceptionReader.com interface that we made in 2023



Translations (semantic similarity)



Translation mining

Previously unknown compiled translation, 
Stevenson, Military instructions for officers, 1770; 
two red diagonals = translated from La science 
des postes militaires, 1759.

B
rit

is
h 

w
or

k

French work
Gallica BNF (~300.000 French 
books) vs ECCO (~200.000 
English books); find pairs of 
books translated from a 
language to the other.

1. Translation part

Original text

British intro

2. Translation part

Partial translation 
from other text



Where to draw the line?:
Translation vs. topic similarity

Is talking about the same topic in a different way enough?



Noise: “It’s all Latin to me”

Other noise: OCR artifacts (e.g. tables, formulae), Bible commentaries



Blue : line scores for a 
random 1000 pairs 

Green : pairs manually 
classified as 
translations

Red : pairs manually 
rejected

What is a translation?: Evaluation at scale 

Average semantic similarity

Signal 
to 
noise 
ratio



Human(ist)-
Computer 
(Scientist) 

Interaction: 
Developing a 

translation 
taxonomy



Use of translation matching in intellectual history

Conceptually not that far from paraphrasing, but leads to fundamental issues:

● What is a translation? At what point does a text stop being a translation?

Cross-lingual elements change the setting

● Cultural influences, more comprehensive possibilities to think about 
cross-border dissemination of ideas.



Crossing linguistic 
boundaries; combining 
bibliodata; use of semantic 
similarity; NLP and 
transformers are needed 
as one set of tools.



A bit more on DARIAH-FI



DARIAH-FI WORK PACKAGES

PRE-PROCESSING & 
ENRICHMENT

DATA INGESTION ANALYSIS

WP: Data Pipeline from NLF to CSC

WP: Data Pipeline from NARC to CSC

WP: Capturing Game Stream Data 

WP: Tool to Evaluate Biases & 
Errors 

WP: Noise-Resistant NLP

WP: Harmonizing Fennica 
Metadata

WP: Easy-to-use Interface for Nordic 
Twitter

WP: Tool for Qualitative Survey Answers

WP: LOD Interface for Parliamentary Data

WP: Tool for Text Network Analysis

EDUCATION, DISSEMINATION, AND EVIDENCE-BASED RESEARCH INFRASTRUCTURE DEVELOPMENT

https://drive.google.com/file/d/1EivnkX2Oq2gtVTcezcseL8nr2ygfpfOc/view?usp=share_link
https://drive.google.com/file/d/1EO_kNVexonvJCz9ZBMvcnfPOuhj074l0/view?usp=share_link
https://drive.google.com/file/d/1LQ-dAiT5L082CSosVfEdWJW8kOdnyyZ7/view?usp=share_link
https://drive.google.com/file/d/1wnG6a3JluS6u6l5JkdfTDZTcMlaocW6O/view?usp=share_link
https://drive.google.com/file/d/1wnG6a3JluS6u6l5JkdfTDZTcMlaocW6O/view?usp=share_link
https://drive.google.com/file/d/1oH0IRAA0Nen7lUPJG-5UDxe20VwiNaB9/view?usp=share_link
https://drive.google.com/file/d/1uVYoV9KnncJlKfPXYjhAk6XnWezUWlai/view?usp=share_link
https://drive.google.com/file/d/1uVYoV9KnncJlKfPXYjhAk6XnWezUWlai/view?usp=share_link
https://drive.google.com/file/d/1gq8Aa2XadBtYQtg_qlRJ1V9JqaiRGbF_/view?usp=share_link
https://drive.google.com/file/d/1gq8Aa2XadBtYQtg_qlRJ1V9JqaiRGbF_/view?usp=share_link
https://drive.google.com/file/d/1o6Ggng4_w6dE3Z3n3q2c5PFRtyX5ELCf/view?usp=share_link
https://seco.cs.aalto.fi/projects/semparl/en/
https://drive.google.com/file/d/13lJksxwoM5fYZgisf5jw3K1KA8Soy4KC/view?usp=share_link
https://drive.google.com/file/d/1pABmzTxBujjwtdv1hdsBrz8PVTtSemvE/view?usp=share_link




● The Helsinki Digital Humanities Hackathon is a chance to experience an 
interdisciplinary research project from start to finish within the span of 10 
days. 

○ For researchers and students from computer science and data science, the hackathon gives 
the opportunity to test their abstract knowledge against complex real-life problems. 

○ For people from the humanities and social sciences, it shows what is possible to achieve with 
such collaboration. 

○ For both, the hackathon gives the experience of intensely working with people from different 
backgrounds as part of an interdisciplinary team. 

#DHH 
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FIN-CLARIAH MODULES



Low resource languages and LLMs

● Transformer models for most languages trained mainly on English - what to 
do, is this the best way forward, consequences?

● In practice people are already implementing things like this - do they work?
○ Some things work and something most likely don’t. Some things are easier when we detach 

from “rule based past”, that’s for sure.
○ https://turkunlp.org/gpt3-finnish -> this is now tested in many different contexts; but the fine 

tuning question might be better for many.
● Nevertheless, there is a move from language-specific to more general, the 

issue currently is that there’s no real evaluation results yet of what works and 
why

● Perhaps here is the good niche for EU funding for non-indo-European 
languages combined to historical language?



STRAIGHT OUTTA NORTH POLE

DARIAH-FI 2.0



Edition and emblem mapping: Extensions from text reuse
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History of England, vol 3,  1762 page 1 History of England, vol 3,  1778 page 307

Same chapter in 
two different 
editions
• Different layouts
• Minor changes 

in text



Reuse of printer information Reuse of emblem on title-page



● Often dismissed as noise for common research questions.
○ But, reprinting of printer information can be important when studying dissemination and 

advertising of works.

Study of title-pages can be very useful: Quantifying the Presence of Ancient Greek 
and Latin Classics in Early Modern Britain

- Latin or English emblematic uses; Diachronic change.

Use of artefact detection in intellectual history



Use of reprint matching in intellectual history

Critical edition of Hume’s History of England for OUP: detecting the 
changes from edition to another.

Newspapers as intellectual platform for printing of essays and 
chapters of different works.



01/06/2
023

Document Layout Analysis as part of the Text Recognition Process / 
Ari Vesalainen 48

Low resource “Do It Yourself Digitization” -pipeline 
(simplified)

Digitization Pre-processin
g

Layout 
Analysis

Character 
Recognition

Post-processi
ng

Raw 
Data

Data 
Analysis & 
Research



Three main tasks

• Page segmentation: identifies single text 
regions

• Line segmentation: text lines are extracted 
from the input image containing only a single 
text line

• Region classification: classifies each regions
Same tasks applicable for both printed and 
handwritten documents

01/06/2
023

Document Layout Analysis as part of the Text Recognition Process 

/Ari Vesalainen 49

DOCUMENT LAYOUT ANALYSIS



01/06/2
023

Document Layout Analysis as part of the Text Recognition Process 

/Ari Vesalainen 50

TEXT RECOGNITION PIPELINE

Region 
Model

Line 
Model

Combine 
Lines 
and 

Regions

Character 
Recognition

Jpeg 
files

Jpeg + 
xml files

Jpeg + 
xml files xml files


