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N of births (blue) and deaths (red) and stature of conscripts (red with
points) in Belfort during early industrialization (Heyberger 2013 & Belpop
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new factories (blue) and new working-class district
(green) in Belfort (old town pre-dating 1870 in red)
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Workers « parisieren »
(Cetty 1881)

New border between Territoire de Belfort (blue) and Alsace (green)
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» 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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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)
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Sample birth record from 1911
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* Preprocessing

S| Noise " Dilation /
and Filling
* Contour Processed

Removal
Scanned * Adaptive
Input Image e Gaussian Thresholding * Dilation Detection Image for

Blur Segmentation
Binarization Edgg
Detection

Preprocessing pipeline
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* Skew correction
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-<page Name="1E43_0003jpg" Type="Double page" ImageHeight="4195" ImageWidth="5896">
= ZResdngorgers - )

H <RegionRefindexed Index="1" Type="Title-number"/>
s X M L Fl |e G e n e ratO r <RegionReflndexed Index="2" Type="Title-name*/>

<RegionRefindexed Index=
<RegionReflndexed Index="
<RegionRefindexed Index=
<RegionReflndexed Index="
<RegionRefindexed Index="
</ReadingOrder>
- <TextRegion Index
<Coords Points="(3
Record | - TextEquiv>
number <Unicode>N?®3 </Unicode>
</TextEquiv>
</TextRegion>
- <TextRegion Index="2" Type="Title-name">
<Coords Points="(111, 1437, 576, 282)"/>
- <TextEquiv> Record
<Unicode>Denise Brunschwick</Unicode> name
</TextEquiv>
</TextRegion>
- <TextRegion Index="3" Type="Paragraph">
<Coords Points="(687, 1326, 2200, 1476)"/>
- <TextEquiv>
Paragraph =<Unicode>
level . L'an mil huit cent vingt neuf, le trois du mois de Janvier, & onze heures du matin, pardevant
nous a présenté un enfant du sexe féminin né hier matin 3 huit heures, de lui déclarant et d
David Levy, agé de vingt huit ans, les deux marchands drapiers, domiciliés a belfort. Et ont
</Unicode>
</TextEquiv>
- <TextLine ID="0">
<Coords Points="(687, 1326, 2200, 163)"/>
- <TextEquiv>
-<Unicode>
L'an mil huit cent vingt neuf, le trois du mois de Janvier,
</Unicode>
</TextEquiv> Text line
</TextLine>
- <TextLine ID="1"> level
<Coords Points="(687, 1501, 2200, 67)"/>
- <TextEquiv>
- <Unicode>
a onze heures du matin, pardevant nous Frangois-Joseph
</Unicode>
</TextEquiv>

Type="Paragraph®/> :
Type="Title-number~/> Readmg
Type="Title-name"/> order
Type="Paragraph”/>
Type="Paragraph®/>

[V TR

-

Type="Title-number">

3

1311, 146, 141)"/>

Example of a generated XML file
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* Metrics and results :

A ccuracy

Component .
i IoU DR RA FM
Primary paragraphs 93.3% 9%  95.2% 95.9%
i “)1'(\(1i(t(\(1 II](I-‘“I‘: M gl()llll(l tl'lltll II](‘Ihk| .\lEll'__L’:illIll ('Hl_ll()lélli()llﬁ TTI’: H‘S';[ H.?UZ h"l")':zd
IoU = ool T ye—— m Saint Gall 98.3% 98% 98%  98.04%
|predicted mask U ground truth mask| RIMES 96.6%  95% 94% 94.4%

Accuracy results on different datasets

020
DR =—
“\'gt
System Accuracy (%)
pa - Y20 DOCSUMO 97
) Mosai Ocelus 99
Transkribus 97
Our method 95.9
‘ . DR x RA
FM =2x m Accuracy comparison of this method with
commercial Al systems
UBFC = Pa
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* The Document Attention Network [2] :
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i i Visual information (image) Ml

ﬁ Language information (text) jﬁ pfrgj:x @ _

D] Raw text / layout token

* The Document Attention Network [2] :
o

U

T Conv 1x1

i Pasitional information

Prediction (probabili 50‘
@ rediction (probabilities) Decoder

<dglcument>

<page_number>

204
- </page_number> 8 Stafcked Add & Norm
- <section> transformer
7 <body> decoder (e redravads)
P layers
8 v Schgrafer, [...] gehal Y
S8 X </body>
'.“ <’[SECFIOH> fin Mutual Attention
- > <section> - R
b3 : <annotation> Add&:om
a Ly ; ) Genneral [...] Raitlng Flatten }
& - : - - elar - -
g i / </annotation> jromzmmcoeses Masked Self Attention
ko 9 <body> '
@ Auf den: [...] werden, :
r (e S </body> i
gt S </section> 20 Postional | ﬁ‘h
- ¥ -y . a Encading H
3 LY ' ] + ! 4
e £ v <page number> ¥ e [ - T
i ¢ 204 :
A — 2 g) < ;.3;3(:}_) number> 1l @ 1D Posiional Encading
B <section> e, : +
<annotation> Features fu, | ‘
— Schmalz. [...] bet: el j l%e
</annotation> \
<body> SasE il
Verer [...] dar Embedding !
<fb0d > ) A ) A ' [P P a— o
S 00000000
</section> T
: n Y Vi
cument>

Ground truth h
Encoder

Input document
image X
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* The FCN Encoder:

2D Positional
Encoding

FCN
Encoder

Input document
image X
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Future works
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Preprocessing +
OCR Model
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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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