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Automatic? Transcription

» Optical Character Recognition (OCR) systems
perform poorly:
On damaged documents.
On ancient documents.

On handwritten documents.
On text with non-estandar characters or fonts.

» It is always needed to supervise and correct the
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Documentary resources digitization
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Documento
con errores

Asignacion Transcripcion
de tarea con ROC

Edicion de la
transcripcion
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hecha

»

Servidor de
archivos

Each document is transcribed
with an OCR sytem.

The resulting text contains
many errors.

Text editing: the transcriber

must manually correct the
text.

It is the most time

consuming stage, where it is
easy to introduce errors.

Finally, the correct transcription
is uploaded to the server.

Now, the digital information can
be exploited in many ways.
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How is text editing performed?

» Comparing the page with its

Del cﬁylo.

aquellapalabra, edenlo por fechor que
puede ferjultificado,legi dicho es.Masel
quersllofo no le dene matar:e filo mata,
deue {er dado por enemigo delosfus pa-
riéres:e pechar el omezillo. Yefto es por
razdqno gelodio clalcalde porenemigo,
{egundize eneltitulo delos omezillos: en
laicy quecomienga. Siaquelenel. &c.

E todootro hombre que matare fu enemi
go,magucr queloavadefafiado con dere

Fol.7

fuero,darloan por enemigo delos parien
tes,e quefalgadelavilla, e del termino. E
fobreefto csa faber, que quando enelta
manerade defendimiento fe comiengaa
demandarla muerte fégunelfuero viejo:
que todo lo que dize enéfte fuero Gleha
de fazer, e de juzgar defpues del defafias
miento, Jeflo fchadepuacdae demidar,
¢ juzgar:eno puede nindarla qrella,nila
demandaen arra manass ina Cromien T an

aquella palabra , e den lo por fechor que

.puede serj u [st]i[si]cado,seg[un] dicho es.Mas el
quer.elloso no le deue matar: e si lo mata,

deue ser dado por enemigo de los sus pa-
rifen]tes:e pechar el omezillo. [ss] e[st]o es por
raz[on][que] no gelo dio el alcalde por enemigo,
segun dize enel titulo delos omezillos: en

l.a ley que comienca. bi aquel enel. ac.

.E todo otro hombre que matare su enemi

go, m.uguer quelo aya desa|[si]ado con dere

transcription is very

uncomfortable and

difficult.
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How is text editing performed?

Dcl eftylo. Fol.7

aquellapalabra, edenlo por fechor que
puede ferjultificado,legi dicho es.Masel
quersllofo no le dene matar:e filo mata,
deue {er dado por enemigo delosfus pa-
riéres:e pechar el omezillo. Yefto es por
razdqno gelodio clalcalde porenemigo,
{egundize eneltitulo delos omezillos: en
laicy quecomienga. Siaquelenel. &c.

E todootro hombre que matare fu enemi
go,maguer queloavadefafiado con dere

fuero,darlo an porenemigo delos parieni
tes,e quefalgadelavilla, e del termino. E
fobrecftocsa faber, que quando enelta
manerade defendimiento fe comiengaa
demandarla muerte fégunelfuero viejo:
que todo lo que dize enéfte fuero Gleha
de fazer, e de juzgar defpues del defafias
miento, Jeflo fchadepuacdae demidar,
¢ juzgar:e no puede mudarla qrella,nila
demandaéen arra manass Gna femim 1a ax

aquella palabra , e den lo por fechor que

.puede serj u [st]i[si]cado,seg[un] dicho es.Mas el
quer.elloso no le deue matar: e si lo mata,

deue ser dado por enemigo de los sus pa-
rifen]tes:e pechar el omezillo. [ss] e[st]o es por
raz[on][que] no gelo dio el alcalde por enemigo,
segun dize enel titulo delos omezillos: en

.2 ley que comienca. bi aquel enel. ac.

.E todo otro hombre que matare su enemi

go, m.uguer quelo aya desa|[si]ado con dere

» Comparing the page with its
transcription is very
uncomfortable and

difficult.

» The human expert must

jump continuously from the
image to the text,

find each error,

move with the mouse or
keyboard,

and type the correction.
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Ancient documents

Problems get worse with
ancient documents

>

Stains, handwritten annotations
on the margins, bad conditions,
cracks, patches, disappearing
ink in some regions, and so on:
Text extraction is difficult
for OCR systems.

Special fonts or ancient
graphemes:

OCR systems do not
recognize them.

Non-modern orthography or
syntax and archaic language:

Language models of OCR
systems are not suitable.

Standard OCR systems just do not work

Humidity
stains

Las
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Our aims

» Our transcription system integrates advanced and
accurate tools

for image processing,
to detect page layout,
for text recognition.

» But also... it assists the human expert to

partially automatize the text editing process, and

attend to usability in order to ease the interactive text editing
process.

» And the recognition system includes adaptive learning: it
learns from samples of each new task.

» With all of this: we aim to drastically reduce the time
devoted to text editing.

8 Avignon 2010/12/06



Adaptive learning recognition system

» We have designed a client/server architecture: what the
system learns from a user, all users benefit inmediately.

» New glyphs, lexicon entries or LMs can be added during
the transcripcion process to adapt baseline recognizers to a
new task.

Cliente de

Cliente de
transcripcion  gjiente de Cliente de transcripcion
asistida transcripcion transcripcion asistida

asistida asistida

Avignon 2010/12/06



STATE: An Assisted Text Transcription System
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STATE: An Assisted Text Transcription System

A Transcription Assistant that helps to

Clean images

Find page layout StateTA

Correct the given transcription

A text Recognition Engine
For ancient printed documents StateRE_NN
For handwritten documents StateRE. HMM/ANN

I Avignon 2010/12/06



StateTA: State Transcription Assistant

» 4 components:
Project manager
Image conditioner
Layout manager

Line transcriber

o STATE STE=
Profect Manages | 1mage Conationsr. Larcu Manager |Line Transerbes

Mode  Zanm

s HEOE |
|

| Profect Manages| Image Condioner Layout Manager | L Transcriber
sE -

i e o - . Ddétylo.

wizat
£ Color Mepping

i e }

dere de provarlo que dize.E fieflte dema- Al

idere de prouar lo que dize.E [si] e[st]e dem[an]- i

Eladcrno quifiererelponder,deue defam-
lador no qui[silere responder,deue desam-

pararlos bienes del deudor.Mas i prefen®

dees depronarto que dizeEficledemd.  fante don Tasn de doze
dador derdene deam-  ouo.

P

pacarlos bicnes del deudor. Masfi prefens  linas delseyique oncn |
tefuelle f principal deudor, prmerole  nosdiseron, qucel Dei
deac demandarafu deudor ladendaque  canonigo tomaron vaa p|

el N z q
nescouiefle gue compliciTen alfu deudo  plazarparaance vosfobr
d: fa i d (e ¢ vo!

que parefereron an
mandafucilen fenaladamente obligados @alguna demanda les g

< aclladeuda. k
QLey.iitjComo no puede hobreto-  tee) p arar I 0s b ienes d e I d
tenga. J,,l,q,(.....;,.,:‘-mq“ (e vosgomafieslos iene ' ! T Y R L ]

esderecho,qha poder deto  uevos dixeron que fuet|
Bpieet | wmew eudor .Mas [si] presen-
To Color i por qual fedeslos b K ) Transerioe Adapiaton L L i
¥e Comple afien. i Ly 0 8inary I Send Curnent
 Debugging caladeirey: § fi pallan q |
State i Frequency Dom '. bligad : no losde- . ‘
®Logial otorgado por aquel quedcucel deudoe N Hounds - —
i Morphlogical | i} 3 3

proem | 101 i ) Bl fc fuefle el principal deudor, primerole
5 B & e fue[ss]e el principal deudor, primero le

State
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» It is a line-by-line OCR based on a
Nearest Neighbors ...

» ...and an application manager to
Enlarge the corpus to learn.

Re-Train the recognition engines.

A7 StatetR
|
|| Pending lines | Processed lines | Corpus | Recognizer | About

~) File

.| dadorno quifiererefponder,deug

Pending fines | Processedlines | Corpus | Recognizer | About

ol
) (=) [ e [Detete) 8| llz
J|dere de provarlo que dize.E fi efte dema- 1
dere de prouar lo que dize.E [si] e[st]e
dem[an]- B
)
. > |
|| dadorno quifiere relponder,dene delam-
dador no qui[si]ere responder,deue desam- =4
~ N
| pararlosbienes deldeudor.Masfi prefens 3
parar los bienes del deudor.Mas [si] presen-
| tefuefle el principal deudor, primerole
te fue[ss]e el principal deudor, primero le 4
=20 Jene demandara (u deudor ladeudaque —
deue demandar a su deudor la deuda que
5
eldcucenjuyzio,o ficl dgudor otros bie-
A5 e e et Toi1 a) dnudon atmoc bio i
(e =)

TR
Save. dador no quilsjere responder deve desam =l %=
Pending s | Processed lines | Corpus | Recognizer | About

ez pararlos bienes deldeudor.Mas!

Vaiidate

[~ tefuefle el principal deudor, pr.

|l it il

Min Segment Sep

1| | 20
|| |[istogram Based

Edit
Edit Line

parar los bienes del deudor.Mas [si] presen -

b
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StateRE_ HMM/ANN: State Recognition
Engine

} It iS ) Iine-b)’-line ;—gve,n lr\«& Done CuH»—Unh (Ounc/ g
. . ™ | even the bone cuff-links found
Handwritten Text |..." | beside the body which
. 8
Recognizer. e (hed ot Birsb beeo  consideced o b
LG:ei'ffnZtmfgn::ej had at first been considered as
Mir‘ ' belonging to the killer
. | Send Transcriptions |
» The recognition engine is proved yek onother red  herrine
o proved yet another red herring for
based on HMMIANN' it was learned that

Hidden Markov Models
hybridized with Artificial Neural
Networks to estimate the
emission probabilities.
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But... Does STATE increase the productivity?
System evaluation

dere de provarlo que dize.E fi elte dema-
dadorno quifiererefponder,deue defam- » Task: a Spanish book dated

pararlos bienes deldeudor.Mas fi prefen: .
te fuefle el principal deudor, primerole in 1569, printed in ancient

dene demandara (u deudor ladeudaque f ith haic lexi
cldcucenjuyzio,ofiel dgudor otros bie- ont, with archaic lexicon

nestouiefle que cumplicflen alfu deudo and syntax, hundreds of

del demandador,falno (ilosbienesquede ..

manda fueflen fenaladamente obligados abbrewatlons, and no
aclladeuda. - | consistent rule about word

€ Lecy.iitj Como no puede hobre to-
mar los bienes de fu deudora otro quelos
tengacn fu poder poc i mifmo, !

Acueresderecho,qhapoder deto
Mmirlos bienesde ﬁ? degdoraquela [1 [ # -
! deauereldeudo porelobligamien = 3 4
toa qlcobligo:maguer paflenlosbicnesa |
otroen {u pader, por qual manega quicre l O

q paﬂbn.Pcrd de coltibrefe guardaafsicn
cafadelreyv: G fipaffan losbienesaotro§

separation.
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System evaluation: Experiment

» Time saving when using STATE with respect to using only
a text editor.

Time for each page

Editor only between 27 and 35 minutes
STATE around |2 minutes

16 Avignon 2010/12/06



System evaluation

» Task: unrestricted handwritten task from the IAM
database: collection of forms written by different people.
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System evaluation: Experiment

» Time saving when using STATE with respect to using only
a text editor.

CER (Character Editor only STATE
Error Rate)

CER < |5 100 49
|5 < CER < 30 100 69
30 = CER 100 95

18 Avignon 2010/12/06



To summarize

» STATE is a practical solution to the assisted

transcription problem for difficult ancient printed or
handwritten documents.

» It offers a multimodal interface: mouse, keyboard and
stylus.

» It can be connected to different recognition engines

(at the moment one based on NN and other based on
HMM/ANN:Ss).

» It can be easily adapted to new documents: it learns

from samples obtained from the documents to be
transcribed.
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STATE in use

(Mo

>STIR dc
oblec

Welcome

Morasuc community
Histary

Tourism
Scothe-hood

foblet Foundation
Punlications

Archives and Library

The Montserrat
Tarradellas | Macia
Archive
« Documentary
resources

* Donations

- Publications

« Films

- Consultation
The Casa Ducal de

Medinacoli Archive in
Catalonia

Library

Lnks

18/11/2010 =

Archives and Lirary / The Montserrat Taradetias | Macid Aschive [ Dotumentary rescurces

Catad
Documentary resources 5“ Castellano

The Archive is classified following the four most significant stages in
Tarradellas's life:

® ist series : until 1539

® 2nd series : the exile (1539-1977)

® 3rd series : President of the Catalan Government
s eaiad ...{1977-1980)

® 4th series : since 1580

Three new periods have been added recently @

® S5th series : Antonia Macia de Tarradellas
® 6th series : documents generated by the Archive
® 7th series : denations

L MR =

This Archive is comprised of 90,034 letters, either F O B Ram s, 4 o~ yha
written to or received from until 1977 {poiitical and “T hoa fia ot -4 1oE
perscnal archive), 22,095 between 1577 and1980, and A alive Jo " L
22,377 between 1980 and 1988.The personal library 1o -J- R 7

sy do o bW

Tarradellas gathered over the years includes 11,032 N~ e
books, of which 1,527 are dedicated to him by their j v{'é.'"‘ . g
authors, and which reveals his literary curiosity, as L LA "‘,.ﬁ -"**"’-:
well as his historic and humanistic interest.

A P i Yo

. amas
‘“7“. = ,_ ‘ .a--.}
A e

. - .. p—

PARIY Lk hye TR >
The graphic resources comprise of 33,844 3R da B_J‘ gy A
photographs, 1,182 of which, very remarkably,
belonged to the Generalitat's Department of Industry
of War,

The Archive library keeps 6,035 periodicals and
journals, with over 637 different titles, the earliest of ~  «
them dating from 1876,

Avignon
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STATE in use

ARXIU VIRTUAL JAUME |

JAUME-} Documents d'época medieval relatius a la Corona d'Aragé

1237, juliol 9. EI Puig

Jaume | déna a l'abat de Lacrassa I'església de Sant Vicent i unes terres, a la
ciutat de Valéncia

[castellano]

. . . . - Pagina principal
Arxiu de la Corona d'Aragé. Barcelona. Cancelleria Reial. Registre 5, f. 1r. Original.

Es la nota escrita al Llibre del Repartiment del Regne de Valéncia, on tan sols figura la Presentacio
breu regesta feta pels notaris reials Noticies
Comentaris a documents

B. abbas de Crassa, ecclesiam Sancti Vincentii et XXX jovatas terre in termino de s
. . - Obres de referéncia
Valentia. VII idus julii.

Documents extensos
Universitat Jaume |. Castelld. Arxiu Virtual Jaume | - http://www.jaumeprimer.uji.es - Document n° 001397

Contactar
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STATE in use

El Bbliotecario

La Biblioteca Virtual el Espanol

BIBLIOTECA VIRTUA! Biblioteca Virtual Miguel de Cervantes
MIGUEL DE CERVANTES

:: Catdlogo general

:: Literatura
it Lengua e ;‘stcé, Enﬂqnc
ﬁ;& EL BLOG

:: Biblioteca de Signos

i orel
el Tirgnl fo°Bl BIBLIOTECA VIRTUAL

:: Bibfioteca Joan Lluis Vives MICUEL DE CERVANTES

R Y
: Biblioteca Letras Galegas = /_1 w2 VISITA NUESTRO BLOG Y...

:: Literatura Infantil y Juvenil i . @ "
8 Dedro fAntomia
l ; oA de Alarcin @ T cntorari
Uitimos

contenidos 0
incorporades

s ._._0;'_: publicidad
consultadas

El Boomeran(®)

Noticlas Revista Etiqueta Negra o
Suscripcién al Boletin

EN'c:v‘;zdodes Editoriales

La biblictecs

,4 /A dccesieenlSE
W
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Perspectives and future work

(TIN2006-12767)
2006 — 2009

(TIN2010-1958)
2011 — 2013
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Perspectives and future work

» Inmediate plans:

24

to include recognition confidence information for each
character, so that the user can go quickly to places where
corrections may be needed

to improve the recognition engine for ancient printed/
handwritten text using language models and HMM-based
decoders

to enrich the obtained transcription with scholarly
descriptions in XML format (TEl standard, for example)
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A live demo!!!

25

e Poages Ly i

-
Saw
N —
l!‘.“-
) Bl
r
=
!
1
I P
A
- v
o bk bty
. o Drony T

i

L Ll ol SUTSES P =]

- X plmr X Buim X

LERE S
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dadorno quilsilere
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pararlos bicnes del deudor.Masfi prefen:
parar 1los bienes del

=== deudor.Mas [si] preien -

te fuelle el principal deudor, primero le
te rue[ss]e el pr incip>|
deudor , primero le

deue demandara (u deudor laden
deue deman dar a iu deup
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