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New approaches?

Standard sequential workflow

Integration of the different steps into a
single model

End-to-end goal oriented models

Continuous improvement




UQAC

Université du Québec
a Chicoutimi

The e-Balsac project

Genealogical database manually extracted

from parish and civil registers for more than
50 years

Goal : Automatic processing of the Quebec
parish registers 1850-1920

10 Centers

36 Districts

1985 Parishes
44,742 Registers
1,995,646 Images
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Québec civil and parish registers

Birth act Death of a single person act

B Date;  Subject of the act; . Parents; . Spouse; . Age; . Occupation; . Godfather/godmother
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Overview of the document processing workflow

Act

| Text line Paragraph segmentation
| recognition creation

Text line Act XML
detection classification export

Named-entity
recognition

| Page classification
act/non act




Data & Technologies

Automatic line detection + correction
Manual transcription
Named-entity annotation + relations

Cony.
BBBBBB

DLA: Doc-UFCN model

Annotation : 0,05% of the full COrpus https://gitlab.teklia.com/dla/doc-ufcn

pages acts lines words entities

count 896 2,661 45,479 205,165 25,564
entities
PER LOC DATE occ e ol v ot oo e
count 15,810 2,823 4,551 2,380

HTR : PyLaia CNN+biLSTM

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

NER fl Ir Classification ‘Zewm



Results: Automatic data validation with act template

Quantitative evaluation

s coum

Occupations 4624 291
Locations 5429 807
Dates 8 655 893
Persons 30986 429

Qualitative evaluation

Valid 75.5% 69.0%
Fusion 19.9% 18.2%
Invalid 7.1% 8.9%

Special 0.4% 3.2%



L essons learneo

« 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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Final goal : key-value information extraction

v

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
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Integration of HTR+NER

| '»

Lioret Eugene 63 Loiret m ch o briqueteur 15338

!

l v
surname [ReJ¢=ill firstname [AATEY birth_date CERNOBIRICIM civil_status|tall link o) o briqueteur (EagL5338

Sequential approach End-to-end approach
DAN or PylLaia for HTR DAN [4] for HTR+NER

SpaCy for NER Special tokens are used to tag entities
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Integration of HTR+NER

Method Socface/POPP .,
CER (%)L F1(%)1 Level CDessand| obeer | 98| P |- |1 G| |l |

surname IIVEIel irstname (Rl Brion Yonne EYIEETEM

GT + SpaCy 0.0 96.4 Line (MMchef EPEIIGardien de la paix
PylLaia + 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
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One step beyond : Integration DLA+HTR+NER
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(surname [IEETTENICN firstname [RElteeI négociant ([@fichef (TEREA1839 francaise (@Barcelonnette

EMCaire ep Léantaud ([(RaMarie néant ([@épouse (TTIEE1849 idem (@JEncharteaues
[surname [ RETENTN firstname (a1 idem ([@fenfant CTENEH1876 idem (@Barcelomette

[surname REWTiigYeN firstname [NS(ET idem ([@Adomestique (TTEEE1875 idem @JGnetrartrayes
EMEE runet (@RS Francois brig ferrier (fifichef (TMEHE1852 idem (@JBayons
M Margaillan ep Brunet (IESEREuphanie néant ([fépouse (TEER1865 idem (@selonnet

[surname Mg firstname [ZIUELT] idem (@enfant idem ((Bayons
B runet (IENIHEVa Marie idem ([@fidem CTNWEH1894 idem @idem
R unet QB uonne (1 idem (@ficem dem (@icem

[surname EXVS et firstname NIVIIES
[surname [DIEeYvl firstname (RTINS

néant |ﬂlchef SIGICE 1825 idem @HBarcelonnette
culuriére 'Mﬁidem birth_date IE:Y#3 idem l@HRevel

EMEEAmaud ([ Joseph cafetier ([{iflidem (EMES1865 idem @Enchartrayes
EMERisoulép Arnaud ([ENIEAMarie néant ([@fépouse (TWEH1865 idem (@St Pons
@R Jaubert (@ Jean Baptiste [ @@domestique CTERED1876 idem (@Nvernet

EMIEAllard vve Bellon ([@ERERE oséphine
[surname[eRIT Y irstname IS

blanchisseuse MHchef birth_date JEEZ! idem lﬂHBarcelomette
journalier Imﬂenfant birth_date [} idem I@Hidem

i Bellon (ENEEACIémentine blanchisseuse ({iflidem idem (@idem
[surname I ITYaY firstname NI repasseuse ([fidem idem @idem
EmiEEAbel (EEMEEdouard tailleur ([@@chef idem (@JFaucon

@RI Jean ép Abel ([EEERNOdile
[surname BN firstname (220

néant ([§épouse (HTNEHE1856
tailleur lﬂﬂenfant IIQIE 1878

idem lH:Condarnine
idem l@HBarcelonnette

[surname BVl firstname (EITS néant [@fidem idem ((@idem
[surname NSl firstname (0] idem ([@fidem idem (@idem
R Avel @ Fortun idem @idem idem @@idem

idem ([@@idem idem (idem
boulanger [@fchef idem (@3Puy de Euzébe

MLy me @ETENEMarguerite néant ([@@enfant EHTNEE1880 idem (@YBarcelomnette
[surname [YEWTEN firstname [sIal0) cant ([@fchef (TERES1870 idem (@JFours

EMEERSignout ep Maurel ([EGEConstantine

néant ([{@fépouse (TENET1868 idem (@s.Pon
idem |Mﬂenfant birth_date IR0} idem m:Barcelomarle
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One step beyond : DLA+HTR+NER

Method Socface/POPP
CER (%)L F1(%)1 Level

DAN end-to-end 7.83 85.9 Line

11.74 85.3 Page

- 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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« 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

Uniform
sampling

Uniform
sampling

Sample A : 500 pages - 0,07%

Key-value
model

Manual page Table Key-value line training

filtering segmentation annotation

Sample B : 2500 pages - 0,35%

Page level key-value
prediction with line
positions

Manual page

classification

Key-value Key-value
Manual key-value [imma modelre- model
correction/ training calibration

validation

Page
classification
mode training

automatic page
classification

Full corpus - 7006°000 pages - 100% /

Page level key-value
prediction with line
positions

Selection of uncertain
predictions

Manual key-value
correction/validation

> Full corpus indexation <




Sample A : Automatic line detection + Annotation

@ Callico Projects ICRC | List annotation Campaign Line transcription Tasks Annotation table_row 3

e 6 o T m >
: Numéro de référence | Reference number @
1013
| Do« | Familien: | N D Unfrift Bemert
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Q Callico & Maintainer

Annnotation platform, companion of Arkindex https://gitlab.teklia.com/callico/ .



Sample B : Prediction validation/correction

Prediction Validation/correction

o) O =y (< || >

: Reference number/Numéro de référence @

36411

= - = HEE S el ) Last name/Nom/Name ©
ﬁ}g '%'n “;‘;%ﬁ"pi “*”’i’e ot A-;":/.“/ 5’.‘::: s Jardoin Maurice 4.8.09 4963 Ficrzj(::x‘ne(s)/Prénom(s)Nomame o
. el Faliani Joseph 19.5.09 4963 pee
N a5 Sermoud Léon 6.10.18 4963 Date of birth/Date de naissance/Geburtstag ©
[t o 2, Savouillon Félix 18.1.08 4963 i .
NI g, Méric Roger 19.1.11 4963 Sk [ sions |
; *:? i Besson Jean 7.3.08 4963
] :‘3 ,,%w e Haon Marcel 20.7.13 4963
-L':';A e+~ K Carrasset Fernand 16.2.18 4963

Re-training

Time Name Firsthname Date RF number All
second F1 F1 F1 F1 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
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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

#non-answerable

Q: In which year does the Net
Requirement exceed 25,0007

A: None

#list

Q: What are the Years mentioned in
Chart 1?

A: [2020, 2021, 2022]

#abstractive

Q: How many attorneys are listed for
the plaintiffs?

A: Two

Employment Insurance, August 202
sead at£39 4m. Evsirn e b The s s, Oeoor 24,2422

2

Document Visual Question Answering

Canadit

Page 1

« Foundation models ?

- It is adapted to large batches of documents ?

#layout-navigating #graphic-intensive
Q: Are the margins of the page
uniform on all pages?

A: Yes

#multi-hop #layout-navigating

Q: From the list of Top 10 Key
Recovery Components, which is the
last component listed on the second
page?

A: Hope

#abstractive #graphic-intensive

Q: Does this document contain any
checkboxes?

A: No

Page N

‘
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Thank you !

kermorvant@teklia.com
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