
Image-to-Text Grounding

Using automatic transcription for processing
historical sources



Image-to-Text Grounding

The Rules: Captatio benevolentiae

• This keynote is rather short, you are meant to interrupt me at ANY time if you feel you need me to clarify / further questions.

• This is an overview of what are the challenges associated with using Computer Vision in demographic sources, do not take this
lecture as a technical discussion.

• Seeing faces in an online call is always welcome :) 



Image-to-Text Grounding



Image-to-Text Grounding



Image-to-Text Grounding



• [ 3000000 / 8 ] / [ 5x4x12 ] = 1562.5 years

Image-to-Text Grounding

5 minutes per photo

Number of working days

Working days on a year

• [ 5x40000000 ] / 60 = 3333333 hours



El Centre de Visió per Computador

Multi-Modal Structural Reasoning for 
Historical Document Information 
Extraction

Adrià Molina Rodríguez
Advisors: Josep Lladós,

Oriol Ramos
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Image-to-Text Grounding
Why does this happen?

Hallucinations
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Why does this happen?

Spurious Correlations
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When Plato gave the tongue-in-cheek definition of man as "featherless bipeds"
Diogenes plucked a chicken and brought it into Plato's Academy, saying, "Behold! I've brought you a man"

100% Bird
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When Plato gave the tongue-in-cheek definition of man as "featherless bipeds"
Diogenes plucked a chicken and brought it into Plato's Academy, saying, "Behold! I've brought you a man"

100% Bird Human-Bird Hybrid
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When Plato gave the tongue-in-cheek definition of man as "featherless bipeds"
Diogenes plucked a chicken and brought it into Plato's Academy, saying, "Behold! I've brought you a man"

100% Bird Human-Bird Hybrid 100% Person 100% Person



Deep learning cares too little about facts
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Deep learning cares too little about facts



Xarxes: A digital twin for our history

Marriage records

Local census

Photographies



Xarxes: A digital twin for our history

Local census



Handwritten Text Recognition (HTR)

Anna

Victoria

donzella filla Jaume

Jovent pagès

• The task of automatically transcribe handwritten fragments of texts

• What should you provide your local engineer with?

Document images Corresponding literal text (*.txt) (optional) Line / Word Level
Annotations.

Kurar B. et.al. 2020



Handwritten Text Recognition (HTR)

Anna

Victoria

donzella filla Jaume

Jovent pagès

• The task of automatically transcribe handwritten fragments of texts

• Challenges of HTR:

Writer variance: We can't rely on absolute patterns

Kang L. et.al. 2020

Historical variance: Dictionaries are not good Inconsistent transcriptions: Due to noise and damage
in the historical documents.



Word Spotting

J4um.e

• The task of searching for specific words in a database, overcoming innexactitude of HTR 

• What should you provide your local engineer with?

Document images The position of important words

Riba P. et.al 2021



Word Spotting

J4um.e

• The task of searching for specific words in a database, overcoming non-exactitude of HTR 

• Explore it yourself!

A wordcloud perspective on George Washington's style

http://dagapp.cvc.uab.es/sports_web/esports_pandemia_mosaic_8/web/map.html


Named Entity Recognition

• Once one can extract the literal transcription of the text, we need to structure the data.

• Named Entity Recognition is the task of structuring textual data by functionality of the contained named entities.

Carbonell, M et.al.  2018



Named Entity Recognition

• Once one can extract the literal transcription of the text, we need to structure the data.

• Named Entity Recognition is the task of structuring textual data by functionality of the contained named entities.

• What should you provide your local engineer with?

HTR +

Word-Level Categories: We need to assign a named entity type for each recognized word



Named Entity Recognition

• Once one can extract the literal transcription of the text, we need to structure the data.

• Challenges of Named Entity Recognition

Polysemics: Frequentist approach Unbalance

The distributional semantics hypothesis does not hold for named
entities!

One should then rely on grammar and structures!

https://dcvb.iec.cat/ Chen, Y. et.al. 2023



Entity Linking

• The task of linking functional relationships of the entities in a document

Carbonell, M. et.al.  2020
Baró, A. et.al. 2022



Record Linkage: The BALL Database

Pujadas-Mora, Joana Maria, et al. 2020



Record Linkage: The BALL Database

Maria, 1906, lives in N119 Maria, 1925, lives in N14

???



Record Linkage: The BALL Database

Transcribe via HTR

Detect functional categories

Link entities by 
relation

Trace people within 
history

Enjoy your historical digital twin



Record Linkage: The BALL Database



Record Linkage: The BALL Database

Where?



Record Linkage: The BALL Database

Genealogy



Record Linkage: The BALL Database

Memories



Record Linkage: The BALL Database

Migrations

Population data

Aggregated insights



Record Linkage: The BALL Database



A lot of work to do!



Citizen science



Wrapping up



Image-to-Text Grounding
Thanks!
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