Using automatic transcription for processing
historical sources
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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 :)
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5 minutes per photo

* [5x40000000] /60 =3333333 hours
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Number of working days

* [3000000/81]/[5x4x12]=1562.5 years

Working days on a year
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El Centre de Visio per Computador

Multi-Modal Structural Reasoning for
Historical Document Information S
Extraction atuas

AtCVC

Musician
Traveling-Agnostic

Adria Molina Rodriguez |

Advisors: Josep Lladds,
. Multimodal Structured Document Analysis
Oriol Ramos
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Who is the woman in the picture?

The woman in the picture is Jane Toppan, also known as "Jolly Jane.” She was an American serial
killer who confessed to 31 murders in 1901. She was a nurse who used her position to kill her
patients by poisoning them. Toppan's crimes were discovered in 1901, leading to her arrest and
subsequent trial, where she was found not guilty by reason of insanity and committed to a mental
institution for life.
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Who is the woman in the picture?

The woman in the picture is Jane Toppan, also known as "Jolly Jane.” She was an American serial

]

killer who confessed to 31 murders in 1901. She was a nurse who used her position to kill her
patients by poisoning them. Toppan's crimes were discovered in 1901, leading to her arrest and
subsequent trial, where she was found not guilty by reason of insanity and committed to a mental
institution for life.
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‘ : @ innovadoras Who is the woman in the picture?
Elena Maseras, la primera mujer que p... Elena Maseras, la primera médica ...

@  The woman in the picture is Jane Toppan, also known as "Jolly Jane.” She was an American serial
killer who confessed to 31 murders in 1901. She was a nurse who used her position to kill her
patients by poisoning them. Toppan's crimes were discovered in 1901, leading to her arrest and
subsequent trial, where she was found not guilty by reason of insanity and committed to a mental
institution for life.
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Why does this happen?
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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

M Generalitat ‘ UAB :ﬁ CED’
Wl de Catalunya : < Shteveoy Univz;sg::é:lil;g:oma . gv(cq r‘” e



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”
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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

de Barcelona
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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
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Deep learning cares too little about facts

Linear Regression: Height vs. Weight

x  Data points
- = Regression line
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Deep learning cares too little about facts
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Qui és aquesta persona?

La persona a la imatge €5 Frederica Montseny, 1ina destacada activista anarquista i politica
espanyola. Va ser una de les primeres dones a ocupar un carrec ministerial a Europa, servint com a
Ministra de Sanitat durant la Segona Replblica Espanyola. Montseny va ser una figura clau en el
moviment anarquista i va treballar per la reforma sodal, especialment en temes de salut i drets de

les dones.

I" Generalitat
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Multi modal context is ke
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Qui és la persona de la fotografia?

La persona a |a fotografia els Dolores Ibarruri, fambé coneguda com "La Pasionana”. Era una

destacada lider comunista espanyola 1 figura important durant la Guerra Civil Espanyolaila
postguerra, coneguda pel seu fervent discurs i la seva defensa dels drets dels treballadors i contra

el régim franquista.
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Deep learning cares too little about facts

LA IDEA. 349
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Xarxes: A digital twin for our history

Marriage records

] Local census
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Xarxes: A digital twin for our history

Local census

Parella
Descendent
Germans
Viua
Treballa
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Handwritten Text Recognition (HTR)

* The task of automatically transcribe handwritten fragments of texts

Anna - & donzella

1 Sonfella AT Jroienr ¥

Victoria \ il ' ] ) Jovent

* What should you provide your local engineer with?

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

- ctamarnn it "
P . S s, "
—— s - g i

- o

Kurar B. et.al. 2020
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Handwritten Text Recognition (HTR)

* The task of automatically transcribe handwritten fragments of texts

pmen A e e

Victoria - 4 - b , Jovent

* Challenges of HTR:

Writer variance: We can't rely on absolute patterns istori i : Dicti i Inconsistent transcriptions: Due to noise and damage
in the historical documents.

wrs 10e, musaol s 102

\_, [ Rt T S —————— . Nl ®

olderia .’%ma‘

Kang L. et.al. 2020
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Word Spotting

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

i
Jdum.e

O pogs B

* What should you provide your local engineer with?

Query: great

o g o e A e 720G G £ost P2 Document images The position of important words
S-MAP |' ]Fj“a)q“f,d/ #&/— w/‘/ __[“/ )wat{

ED =0 ED =3 ED =3 ED =3 ED =3 ED 2

S-NDCG }v/ IF;M)q;”é 4’“"‘# M aM/ #&/—

ED =0 ED =2 = ED =3 ED =3

Join I' WIE;M%;J ﬂdza& aM/ /Ma,[ /

ED =0 ED =0 ED =2 ED =3 ED =2 ED =3

Query: recruits

./{. ctu4"‘zu.w4‘|0?¢¢uu ucuu/z"’““' s ‘f/""“""""

LSDE (8]

=0 ED =3 ED =1 ED =5 ED =3 ED =7

S-MAP |'z“‘“’41 ‘/{' "“““41 eeres [/ becreces dt&w !ma‘m ““’"‘/
ED

ED =1 ED =4 ED =4 ED =6

S-NDCG |‘/{‘ cee 4‘4"‘£"“«41L¢ca¢¢ o N {/ te ""/‘4 war %“"‘“ u.../,.,./

ED =0 ED =0 ED =1 ED =3 ED = = ED =

e ‘/{: c4_u¢‘4||'2"'-¢«»4"'lll-cuct c./ - ‘{,('), geas 7‘1 “.'/"‘7; :ﬂ" “’&7""“

ED =0 ED =0 ED =1 ED =3 ED =4 ED =7

Riba P. et.al 2021
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Word Spotting

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

v

Smo. Vidoos W M%Zm Jrenr hagé; B¢

A wordcloud perspective on George Washington's style

* Explore it yourself!
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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.

Name Surname Occupation Location

% T Balng A 7 o /
vl - a - m-vd‘,"ii_:/f;‘?’;?f/

[

—_c ——

Carbonell, M et.al. 2018
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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?

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

g 7 - ‘ v w 2 s p :-‘,"" ¢ PP 1 f“-‘-__‘\ v ) - F ; e
I I I I k habitat en ab Elisabeth donsella filla de Bernat

other other location other name state other other name surname
none none husband none wife i wife none none wife’s father wife’s father
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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

dangerous
3

g

animal

g

FERRER
|| 1. adj. (f. -ERA) Pertanyent al ferro; propi del ferro, o que en produeix.
||2. 09 88 m Home que fabrica objectes de ferro o que treballa el ferro; cast. herrero. Seria semblant cosa del ferrer shark
qui feés la espaa per auciure altre e si metex ensems, Llull Cont. 340, 29. Lo ferrer no pogra fer lo coltell sens ferre, LIull Felix, pt.
1, €. 0. Los ferrers no feyen als mas anchores, Muntaner Cron., ¢. 44. Te'n pren axi com lo ferrer, que si no us crema la roba déna-us
enuig ab lo fum, Tirant, c. 343. Lo acostumat al foch ferrer de Jipiter e fabricador dels vibrants lamps, Flameta 32. Ferrer de
gros: el qui fa balcons, arades i altres peces grosses i no de precisio. Ferrer de tali: el qui fa coltells i altres eines dictatorship
tallants. Ferrer negre: el qui fa rodes i eixos de carro (Cerdanya). Ferrer d'encant: el qui adoba i ven ferros vells.

Anar a ferrer: anar a I'obrador del ferrer a portar-hi eines a adobar (Emporda).

|| 3. m. Ocell de la familia dels parids, espécie Parus major (Men.); cast. carbonero. (V. perreret).

Ferrer: ant. nom d'home, i avui cognom molt estés per tot el territori de la llengua, tant continental com insular.

Del seu s antic com a nom de fonts, tenim documents com aquests: Signum Ferrer de Caseles, doc. a. 1162 (Priv. [y po[itica_l
Ordin. Valls Pir. 390); En Ferrer Dez Carrof. doc. a. 1283 (RLR, rv, 59);Lo segon fonch don Ferrer, Comalada Pierres Prov. L

35. En un document de I'any 1303 aparcix ¢l nom d'home Ferrer; i ¢l de feraria (=Ferrera) aplicat a la seva dona, i 01 0.2 0.3

¢l de fereronus (=Ferrero) donat a llur fill (arx. parr. de Sta. Col. de Q.). El llinatge Ferrer apareix escrit sovint

Farré en catala oriental per la confusio de la a i la ¢ dtones, i en catala occidental per la tendéncia que té aquest

dialecte a convertir en « la e pretonica.

g

Number of Entities
g B

time level line equ add org station other name

The distributional semantics hypothesis does not hold for named Entity Nane
entities!

One should then rely on grammar and structures!
https://dcvb.iec.cat/ Chen, Y. et.al. 2023
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Entity Linking

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

Carbonell, M. et.al. 2020
Baro, A. et.al. 2022
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Record Linkage: The BALL Database

Deanship of Vallés

Deanship of Piera

Officiality of Barcelona

Deanship of Penedés

Area of the Barcelona Diocese () BALL Database BHMD

Pujadas-Mora, Joana Maria, et al. 2020

AN Generalitat ! UAB :ﬁ cED"
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Record Linkage: The BALL Database

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

NOMBRE Y APELLIDOS

)

TR TP T I S 2N e S O T R e T

- : ‘ AB
Genera"tat De i UnivegatAutﬂnoma = CVCI;

WY de Catalunya de Barcelona




\ Generalitat
de Catalunya

Link entities by
relation

Record Linkage: The BALL Database

Detect functional categories

Marcel B

Enjoy your historical digital twin

Trace people within
history

. Parella
Mateixa i — Desgendent
—— Germang

Persona -5 oo Ve

——- Vua
Treballa

Marcel B

o
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Record Linkage: The BALL Database

El llegat historic dels nostres ancestres

Life logging

Social network

- ? f& )
ﬁrjliﬁﬁ%

http://dag.cvc.uab.es/xarxes/
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Record Linkage: The BALL Database

Where?

Xarxa de padrons historics
gabriel galopa estay juan casas deu

Benvingudes i benvinguts a la xarxa de padrons Histérics. Aquesta col leccit engloba documents de padrons d'habitants des de 1828 del fons d/Ajuntaments del Baix Liobregat que es conserven a IAnxiu Comarcal. Amb aquest aplicatiu Any naix. 1920 Any naix.: 1898
podreu accedir a a informacio de les persones que vivien en aquestes poblacions en un moment donat. L Aplicatiu us permetra fer la cerca mitjangant el nom o cognoms de las persones aixi com del carrer on vivien o del seu ofici. En Sant Feliu de Liobregat Tameliss dé Ucbrsgat

aquest cercador no només tindreu accés a la informacio textual sind que hi podreu accedir a la versi digital del full del padr6 comesponent. Per a qualsevol dubte o suggeriment contacteu-nos a eines@cvc.uab.es
joaquina pi burull encarnacion sancho casanolas
Any naix.: 1835 Any naix.: 1882
Torrelles de Liobregat Santa Coloma de Cervello

Map Satellite . Ia
maria ramoleda casals rosa campama capdevila
Sant Feliu de Llobregat Torrelles de Liobregat

Avui complien anys... (39)

Persones destacades (3)

pedro dot martinez uan badia fa
Any naix.: 1895 Any naix.: 1870

Sant Feliu de Liobregat Sant Feliu de Liobregat
Juana raspall juanola

Any naix.: 1913

Sant Feliu de Liobregat

Keybosra shortcuts | Map data €2023 Googie st Geogr. Nackonsl Tems. Report a map eror

Fotografies

ercador @

Nom Cognom Poblacis v

Arbre d'ascendéncia i descendendéncia

n

n R m e 8 ﬂi'i'v:; )

rosa teresa 2 5 Feliu de Liobregal iy

jotre

n

carmen  joan
camprubi  flados
coscoll  penedes

# Sant Feiiu de Liobregat

GG 44 cED urnB s N buix
perpre— L4 e 9!,9_9 Uoarens pireee ma"“‘m”""“ llobregat
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Record Linkage: The BALL Database

- Avui compli - (39)
Xarxa de padrons historics e
gabriel galopa estape an casas deu

Benvingudes i benvinguts a la xarxa de padrons Historics. Aquesta col leccid engloba documents de padrons dhabitants des de 1828 del fons d/Ajuntaments del Baix Liobregat que es conserven a IAnxiu Comarcal. Amb aquest aplicatiu Any naix. 1920 Any naix.: 1898
podreu accedir ala informacio de les persones que vivien en aquestes poblacions en un moment donat. L Aplicatiu us permetra fer la cerca mitjangant el nom o cognoms de las persones ixi com del carrer on vivien o del seu ofici. En Sant Feliu de Liobregat Tameliss dé Ucbrsgat
aquest cercador no només tindreu accés a a informacié textual sind que hi podreu accedir  la versid digital del fulldel padr corresponent. Per a qualsevol dubte o suggeriment contacteu-nos a eines@cve.uab.es
joaquina pi burull encamacion sancho casanolas
O Any naix.: 1835 Any naix.: 1882
Torrelles de Liobregat Santa Coloma de Cervello

Map  Satellite L i 1
maria ramoleda casals campama capdevila
Sant Feliu de Llobregat Torrelles de Liobregat

Persones destacades (3)

pedro dot martinez uan badia farres
Any naix.: 1895 Any naix.: 1870

Sant Feliu de Llobregat Sant Feliu de Liobregat
juana raspall juanola

Any naix.: 1913

Sant Feliu de Llobregat

Google

Fotografies

Cercador @

Nom Cogrom Poblacié

Arbre d'ascendéncia i descendendéncia

barbara
bonastre
mateu  mercer campmany _girald

andreu rosa toresa
lados
bonastre

carmen  joan
camprubi  flados
coscoll  penedes

camprubi

Genealogy L o gt i T o

44 cep une EGE  bai
" g CVQ" e Barcsona m% Rgg(regat

petem——
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Record Linkage: The BALL Database

. T Avui i . (39)
Xarxa de padrons historics e Ene
gabriel galopa estape

Benvingudes i benvinguts a la xarxa de padrons Historics. Aquesta col leccid engloba documents de padrons dhabitants des de 1828 del fons d/Ajuntaments del Baix Liobregat que es conserven a IAnxiu Comarcal. Amb aquest aplicatiu Any naix.: 1920
podreu accedir ala informacio de les persones que vivien en aquestes poblacions en un moment donat. L Aplicatiu us permetra fer la cerca mitjangant el nom o cognoms de las persones ixi com del carrer on vivien o del seu ofici. En Sant Feliu de Liobregat
aquest cercador no només tindreu accés a a informacié textual sind que hi podreu accedir  la versid digital del fulldel padr corresponent. Per a qualsevol dubte o suggeriment contacteu-nos a eines@cve.uab.es
joaquina pi burull
O Any naix.: 1835
Torrelles de Liobregat

Map  Satellite maria ramoleda casals
Any naix.: 1886
Sant Feliu de Llobregat

Persones destacades (3)

pedro dot martinez
Any naix.: 1895
Sant Feliu de Liobregat

juana raspall anola
Any naix.: 1913
Sant Feliu de Liobregat

an casas deu

Any naix.: 1898

Torrelles de Liobregat
encarnacion sancho casanolas
Any naix.: 1882

Santa Coloma de Cervello
rosa campama capdevila

Any naix.: 1865

Torrelles de Liobregat

juan badia farres
Any naix.: 1870
Sant Feliu de Liobregat

Google

Fotografi
Cercador @

Nom Cognom Poblacié

Arbre d'ascendéncia i descendendéncia

n nn

joan sever  rosa
llados. jolre  ribo
mateu campmany _girald

# Sant Feiu de Liobregat

TocrCm g co &, AL F
e H <2 fovey wre- IS, faix

M Generalitat
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Record Linkage: The BALL Database

z Poblacié | Sant Feliu de Liobregat &
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Population data

Origens de dades Migracions

Padro 1828 1828 € Inmigracions

Padro 1828 1828 Torrelles de Liobregat 9
Padro 1833 1833 Corbera de Liobregat 8
Padro 1833 1833 Santa Coloma de Cervello 6
Padro 1857 1857 Molins de rei 35

Padro 1878 1878 Emigracions 3

Padro 1881 1881 Torrelles de Liobregat 2

Padro 1886 1886 Corbera de Liobregat 1 A

# Sant Feliu de Liol
Padro 1889 1889 Santa Coloma de Cervello 11

Padro 1906 1906 Molins de rei 3

Padro 1910 1910

i M igrations

Padro 1920 1920

Padro 1924 1924
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Filtres

Nom

Cognom | Barios

Vista | Q Taula O Mapa
Poblacié

Any

M Generalitat

WY de Catalunya

1800 - 1970

Resultats

+
4
%
4
+
+
+
4
+
L]
+
+
4
%
4
+
+
+
4
4
+
+
+
+
+

concepcio

antoni

pere

isabel

ferran

carme

isabel

joana

antoni

elladia

Cognoms
hermandez bafios
pelaez barios
fernandez barios
fernandez bafios
fernandez banus
fernandez barios
barios ramirez
barios gaminal
barios perello
barios ramirez
bafios mufioz
barios bafios
pelaez barios
ramirez barios
ramirez bafios
barios lorente
pelaez barios
barios ramirez

bafios lorente

pelaez bafios
bafios sanchez
bafios ramirez
barios lorente

crochet bafios

Data naix.

1860

1872

30/6/1872

1892

20/10/1897

14/5/1898

14/8/1900

25/9/1903

1914

10/4/1923

27/211926

20/7/1928

14/1/1930

5/1/1931

26/1/1932

17/8/1934

20/5/1934

23/3/1935

9/12/1936

25/7/1937

1/8/1943

18/6/1945

Poblacie

Sant Feliu de Liobregat (1955)
Sant Feliu de Liobregat (1955)
Sant Feliu de Liobregat (1936)

t Feliu de Liobregat (1930)
Sant Feliu de Liobregat (1930)
Sant Feliu de Liobregat (1045.1950,1955)
Sant Feliu de Liobregat (1924
Sant Feliu de Liobregat (1950)
Sant Feliu de Liobregat (1924.1950)
Sant Feliu de Liobregat (1955)
Sant Feliu de Liobregat (1955)
Sant Feliu de Liobregat (1936)
Sant Feliu de Liobregat (1950.1055)
Sant Feliu de Liobregat (1950.1055)
Sant Feliu de Liobregat (1955)
Sant Feliu de Liobregat (1955)
Sant Feliu de Liobregat (1950

nt Feliu de Liobregat (1950)
Sant Feliu de Liobregat (1955)
Sant Feliu de Llobregat (1950)
Sant Feliu de Liobregat (1950

int Feliu de Liobregat (1950)
Sant Feliu de Liobregat (1950)
Sant Feliu de Liobregat (1955)

Sant Feliu de Liobregat (1955)
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A lot of work to do!
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Citizen science

Participacié Ciutadana
Voluntaris ens ajuden a transcriure la documentacio!
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Wrapping up

Crowdsourcing
i
Gamificacio

B LP

Vinculacio
semantica

Y ;H?D == > = Genealogia
u Analitica Navegadé » e @
de dades intel-ligent : Mobilitat

Migracions

M Generalitat . UAB :ﬁ .
L ) dGe catalunya li-s!-n Universitat Autonoma . gxgrg r‘” ?E‘;.,D'

de Barcelona




Thanks!
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