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Belpop: a history-computer project to study the 
population of a town during early industrialization

W. Al Kendi, G. Frossard, L. Heyberger
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Introduction

N of births (blue) and deaths (red) and stature of conscripts (red with
points) in Belfort during early industrialization (Heyberger 2013 & Belpop
project) 
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Introduction

one of the many barracks built after 1870

new factories (blue) and new working-class district 
(green) in Belfort (old town pre-dating 1870 in red)
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Introduction

Workers « parisieren » 
(Cetty 1881)

New border between Territoire de Belfort (blue) and Alsace (green)
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Introduction

 birth and death certificates already scanned by the Belfort municipal 
archives for the years 1807 to 1919

 approximately 40,000 records for births and 38,000 records for deaths

 2 random samples of just over 1,000 acts for each of the sets considered 
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Introduction

0

5

10

15

20

25

30

35

40

1810 1830 1850 1870 1890 1910

Out-of-wedlock births (%) in France & Belfort, 1815-1914
N = 1010 acts of birth for Belfort (Belpop project 2024, France & Paris: Brée 2022, Lyon: Brunet 2008, Roubaix: Petillon 2006)

Belfort France Paris Lyon Roubaix



7

Our dataset

A sample record from Belfort civil registers of birth with annotated components [1]
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Our dataset

Sample birth record from 1911 Sample death record from 1808

• The complexity of our dataset lies in different aspects
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Computer Vision strategies
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Birth Certificates Transcription
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Birth Certificates Transcription

• Preprocessing

Preprocessing pipeline

Grayscale record Contour detection for text line extractionBluring & Binarization
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Birth Certificates Transcription

• Skew correction

Skewness correction example [1]
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Birth Certificates Transcription

• XML File Generator

Example of a generated XML file
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Birth Certificates Transcription

• Metrics and results :

Accuracy results on different datasets

Accuracy comparison of this method with
commercial AI systems
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Death Certificates Transcription
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Death Certificates Transcription

• The Document Attention Network [2] :

DAN segmentation results from READ 2016
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Death Certificates Transcription

Encoder

Decoder

• The Document Attention Network [2] :

Ground truth
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Death Certificates Transcription

• The FCN Encoder: 
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Death Certificates Transcription

• The Transformer :
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Future works

Preprocessing + 
OCR Model

DAN Training 
(pretrained

weights)

Assessment & 
Comparison
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• [1] Preprocessing and Data Structuring Technique for Belfort Birth Records Transcription, W AlKendi, Franck 
Gechter, Laurent Heyberger, Christophe Guyeux, 2024

• [2] DAN : a Segmentation-free Document Attention Network for Handwritten Document Recognition, 
D. Coquenet, C. Chatelain, T. Paquet, 2022
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Thank you for your attention

Any questions ?


