
Nouvelles approches pour l’extraction d’informations dans 
les documents (manuscrits) numérisés

Mélodie Boillet · Solène Tarride · Christopher Kermorvant

TEKLIA, Paris, France



2

New approaches?

• Standard sequential workflow

• Integration of the different steps into a 
single model

• End-to-end goal oriented models

• Continuous improvement



Genealogical database manually extracted 
from parish and civil registers for more than 
50 years

Goal : Automatic processing  of the Québec 
parish registers 1850-1920
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The e-Balsac project

10   Centers
36   Districts

1,985  Parishes
44,742  Registers

1,995,646    images



Birth act Death of a single person act
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Québec civil and parish registers
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Overview of the document processing workflow

NER



• Automatic line detection + correction
• Manual transcription
• Named-entity annotation + relations
• Annotation : 0,05% of the full corpus

Data & Technologies

DLA: Doc-UFCN model
https://gitlab.teklia.com/dla/doc-ufcn

HTR : PyLaia CNN+biLSTM

https://gitlab.teklia.com/atr/pylaia

NER Classification



type Birth act Death act

Valid 75.5% 69.0%

Fusion 19.9% 18.2%

Invalid 7.1% 8.9%

Special 0.4% 3.2%

8

Results: Automatic data validation with act template

Entities Count

Occupations 4 624 291

Locations 5 429 807

Dates 8 655 893

Persons 30 986 429

Quantitative evaluation Qualitative evaluation



• Complex workflow with one model per task
• Unsupervised metrics of the full process are needed to 

improve the quality 
• Automatic processing but under human monitoring
• The workflow would be simpler now using end-to-end 

transformer models
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Lessons learned



Final goal : key-value information extraction
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Key Value

Child name Marie Alice Cora Charlotte

Birth date 26/02/1901

Father name Napoléon

Father last name Dufault

Mother name Alice

Mother last name Mercier



Integration of  HTR+NER
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HTR+NER

HTR

NER

Sequential approach
DAN or PyLaia for HTR
SpaCy for NER

End-to-end approach
DAN [4] for HTR+NER
Special tokens are used to tag entities
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Method Socface/POPP

CER (%) ↓ F1 (%) ↑ Level

GT + SpaCy 0.0 96.4 Line

PyLaia + SpaCy 17.19 76.3 Line

DAN + SpaCy 8.18 84.0 Page

DAN end-to-end 7.83 85.9 Page

• End-to-end models are competitive

• End-to-end models are easier to train, improve and deploy

Integration of  HTR+NER
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One step beyond : Integration DLA+HTR+NER
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Method Socface/POPP
CER (%) ↓ F1 (%) ↑ Level

DAN end-to-end 7.83 85.9 Line*

- - -

11.74 85.3 Page

One step beyond : DLA+HTR+NER

• Full page end-to-end models are competitive

• They are even easier to train, improve and deploy

• Ground truth generation is easier (can be trained from page transcription)

https://socface.site.ined.fr/fr/collaboration/progressions-des-collectes/
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In practice : the French WWII POW lists 

• 36 million names of 
POWs from WWII in the 
ICRC Tracing Archives 

• 3000 requests can be
processed each year

• Automatic indexing
would considerabely
increase the number of 
beneficiaries
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In practice : the French WWII POW lists 



20

Sample A : Automatic line detection + Annotation

https://gitlab.teklia.com/callico/
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Sample B : Prediction validation/correction

Time
second

Name
F1

Firstname
F1

Date
F1

RF number
F1

All
F1

Sample A (500) 32 0.91 0.86 0.86 0.97 0.90

Sample B (2500) 16 0.96 0.93 0.96 0.97 0.95

Prediction

Re-training

Validation/correction
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New methods for information 
extraction

• Full page end-to-end methods are effective 
and  easy to deploy

• In standard cases, little experimentation and 
fine-tuning of models

• The entire pipeline is annotation-
dependent: data cleansing is the critical
point

• Does it apply to printed documents ?

• The next frontier: continuous training ?



New methods for information extraction

Document Visual Question Answering

• Foundation models ?

• It is adapted to large batches of documents ? ANR FINLAM
LITIS -BNF - TEKLIA
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