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3. Transkribus in theory (features, general workflow, 
results)

4. Transkribus: recent advances
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M. Driscoll and E. Pierazzo
detected 7 different aspects in which computer science affects philological/ 
historical work (Digital Scholarly Editing. Theories and Practices, 2016)

1. Detection of primary sources
2. Digitalization (images)
3. Transcription of primary sources
4. Manipulation of large amount of data
5. Collation / Cladistic methods
6. Encoding and metadata standards
7. Social / Collaborative editing

Automatic Text Recognition and the Humanities (1)
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last 40 years: > the supports of our collective memory have changed

changes the relationship between humanities scholars and their own object of study

DIGITIZATION (image format)

It consists of scanning library documents and converting them into a digital image.

• Evolve with technology
• It is based on standards and good practices

(e.g. high resolution, metadata, technical declaration)
• Promotes synergy between academics and library institutions



6

In the beginning there was DIGITIZATION

M. Terras (2010), The rise of digitization. An overview

Defined 3 different stages of development of this process:

• Early years: in the 1980s conversion of printed source materials into digital 
files started to be widespread (small case, in-house projects of limited scope 
of interesting)

• Decade of Digitization: in the 1990s digitization efforts significantly increased 
(different forces: changes in public policies, networked technologies, 
institutional funds  >  large scale, ambitious projects)

• Rise of Digitization programmes: from 2000 digitization became a
commonplace (advanced images technologies, large scale collections,
centrally funded initiatives, emergence of commercial interests)
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«The focus on the majority of early projects tends to be large scale, with large volumes of material
being captured, in the hope that Optical Character Recognition technologies would then turn the
resulting images into electronic text. Much of this research was optimistic, but the trial and error
approach adopted by pioneering projects […] helped to establish many useful guidelines for
subsequent digitization attempts.» (Terras, 2010)

Digitization process and best practices in some way were closely linked to the 
development of OCR systems

The term OCR refers to all those instruments and practices that 
permits to transform a digitized object (scanned image) into an 
electronic encoded text (machine readable form / secuence of bits), 
measurable and quantifiable by computers

It corresponds to the extraction of the text content of an image file and its conversion 
into an electronic text file (different formats):

.jpeg .png .tiff … .txt .doc .pdf .xml …
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In the very beginning there was… TEXT RECOGNITION

Automatic Text Recognition is a sub-field of Automatic Recognition
(other areas: speech recognition, radio frequencies, magnetic bands, barcodes)

Early stages in this field may be traced back to technologies involving telegraphy 
and creating reading devices for the blind 

https://en.wikipedia.org/wiki/

Timeline_of_optical_character

_recognition

https://en.wikipedia.org/wiki/Timeline_of_optical_character_recognition
https://en.wikipedia.org/wiki/Timeline_of_optical_character_recognition
https://en.wikipedia.org/wiki/Timeline_of_optical_character_recognition
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A brief history of Optical Character Recognition (OCR)

First steps:

• 1870 Charles R. Carey invents the retina 
scanner (an image transmission system 
that used photocells)

• 1885 P. Nipkow invents the Nipkow Disc   
(an image scanning device; breaktrough 
for several devices, f.e. television)

• 1912 E. Fournier d’Albe conceived the 
Optophone (a scanner that produced 
different sounds if moved across the page)

• From the 1920s: machine reading devices 
in support of the blind
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1950s – Machine Reading techniques development and necessity to control 
huge amounts of textual data > first commercial OCR systems starts to be 
developed

1960s – First Generation of OCR hardwares: prototypes recognized at most 10 
different typefaces (fonts) / first standardized graphic system for commercial use

OCR A  |    OCR B

1970s – Second Generation of OCR hardwares: recognition extended to other 
printed typefaces and even to some handwritten small texts (f.e. postal codes) / 
Kurzweil developed the first omni-font recognition system

1980s – Production and distribution of OCR software packages (reduction of 
hardware costs, spread of personal computers > spread of OCR applications)

We can talk about OCR systems referring to their actual meaning only from the 1940s
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OPTICAL CHARACTER RECOGNITION nowadays

From 2000: along with the development of european programmes of 
digitalization, OCR softwares experiment their biggest enhancement

Objective: control the Big Data derived from digitalization and 
transform it in something computable, searchable and sharable

Consequences:

• natural contrast between e-text and facsimile image

• OCR softwares became part of the interests of private companies

• most recent OCR platforms opened recognition to complex scripts

 (Arabic and Asian texts, Historical printed texts, Handwritten texts)
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AUTOMATIC TEXT RECOGNITION and DH PROJECTS

What can humanities scholars ask to OCR softwares?

Possible applications in Digital Humanities fields:

❖ Creation of Digital (Scholarly) Editions

❖ Extraction of metadata / lemmas (population of corpora/databases)

❖ Expansion of Text Mining projects

(cuantitative text studies: algorithmic query, Stylometry, AA, Sentiment Analysis...)

OCR softwares can enhance all these fields providing an automated transcription 
of the digitized text (they supply manual, time consuming transcription)
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from OCR to HTR

humanists noted some problems concerning OCR reliability:
different reasons (bad scans quality, errorfull transcriptions, …)

> BIAS towards OCR softwares / sharpen the distinction between «clean 
transcription» and «dirty OCR».

Smith-Cordell (2017), A research agenda for historical and multilingual OCR

Contemporary Texts (from 1930)
considered as a solved problem

Historical Texts  /  Multilingual Texts
still a growing field, only recent 
improvements in deep learning 

assure good results

Handwritten Text Recognition (HTR) has become a solution for scholars 
to transcribe Historical/Multilingual Texts with good results

(it is based on recurrent neural networks processes)
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Progetto Mambrino (founded in 2008 by Anna 
Bognolo and Stefano Neri) studies Spanish and 
Italians Romances of Chivalry

Objectives: book census, libraries digitalization 
programmes, bibliographical databases,
creation of a Digital Library of the corpus

• Printed books, Venice 1530-1580
• writing: italics (Manuzio’s italics)
• Format: octavo («pocket books»)
• Extension: 900-1000 pgs.

Characteristics of the corpus:
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ATR and historical printed sources (Venice, XVIth C)

State of preservation 
of the sources

Specific issues of 
historical writings

LIGATURES

TIRONIAN NOTE

ABBREVIATIONS

f.e. in Italics scripts:
WARPED PAGES STAINS

INK TRANSFER
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CHARACTER RECOGNITION SOFTWARES

OCR / HTR softwares can be distinguished by the following features:

PROPRIETARY SOFTWARES 

OPEN ACCESS SOFTWARES

SINGLE CHARACTERS RECOGNITION

LINES RECOGNITION

Keep in mind that:

> Every software has its weaknesses and none of them ensures a 100% correct 
transcription for Historical / Handwritten texts

> Only some recent softwares can provide a reliable transcription as they can be 
trained with the creation of a Golden Standard Transcription (Ground Truth)
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Most famous OCR softwares

Tesseract
ABBYY Fine 

Reader
OCR4All

open access proprietary open access

Windows, Linux, MacOS Windows, Linux, MacOS
Linux

VM for Windows and MacOS

single characters recognition single characters recognition
Recognition: characters in 

context

training: per glyphs training: per glyphs
Golden Standard training
neural networks and LSTM

output: .txt .doc .pdf .xml 
.html

output: .txt .doc .pdf .xml 
.html

output: .txt .xml
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HTR softwares for Historical / Handwritten texts

Transkribus (READ COOP) eScriptorium

Open Access Open Access

Expert client: Windows, Linux (VM), MacOS
Web app from 2023

Windows, Linux, MacOS

Servers at Innsbruck Univ. and community 
support / costs expected for extended projects

External server support or institutional 
installation (needs computing power)

Golden Standard training
deep learning neural networks

Golden Standard training
deep learning neural networks

output: TXT / DOC / PDF / PAGE XML / ALTO 
XML / XML-(TEI?)

output: TXT / PAGE XML / ALTO XML
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eScriptorium

Developed by Scripta Project

Based on Kraken HTR engine > needs huge computational power (server hosting)

https://gitlab.inria.fr/scripta/escriptorium 

https://gitlab.inria.fr/scripta/escriptorium
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eScriptorium https://gitlab.inria.fr/scripta/escriptorium 

https://gitlab.inria.fr/scripta/escriptorium
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Transkribus (READ Coop)

Developed by DEA group (Digitalisierung & Elektronische Archivierung) of 
Innsbruck University (with other 11 institutions) and funded by Horizon2020 
Programme: READ Project (Retrieval and Enrichment of Archival Documents)

Released in 2015 as part of the tranScriptorium project

http://transkribus.eu

http://transkribus.eu/
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HTR / OCR

Transkribus and eScriptorium are Handwritten Text Recognition (HTR) softwares

They can be adapted to printed Historical Texts (conceived as much regular HW texts)

OCR HTR

Focus on single characters
Focus on both single characters, words and context 

(sentence-based with an n-gram)

Preferably bi-tonal images (bynarized)
Prefer clear background, but full color and greyscale 

images assures good results  (density detection)

Language/character variability can cause 

trouble
Can handle language/character variability

Trained-fixed tools Individual or general models

A. Romein (2020), «Entangled Histories: OCR + HTR = ATR: Automatic Text Recognition»
https://lab.kb.nl/about-us/blog/entangled-histories-ocr-htr-atr-automatic-text-recognition
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HTR / OCR: a comparison

Scholars of the  University of 
Utrecht studied the effectiveness 
of HTR, on medium resolution 
pdf images of a German 
historical newspaper

(comparing it with ABBYY 
FineReader OCR)

https://dev.clariah.nl/files/dh2019/boa/0694.html

https://dev.clariah.nl/files/dh2019/boa/0694.html
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Transkribus workflow

Transkribus works in cloud       > training models are stored in the Transkribus cloud
> transcriptions are exported in the local machine

Transkribus cloud

image acquisition

image 
preprocessing and 

noise removal

LAYOUT ANALYSIS
(page segmentation:

regions, lines)

TEXT RECOGNITION

FINAL HTR RESULTS:
TRANSCRIPTION

Ground Truth
production

HTR MODEL TRAINING
HTR model
(sharable)



26

HOW TO CREATE A HTR MODEL

1. Image import: upload image preprocessed files to the cloud

2. Layout Analysis: page segmentation

3. Groud Truth production: manual transcription (1500-2000 words)

4. Model Training: dataset selection: Train Set (90%) - Validation Set (10%)

5. Creation of a text recognition model
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TRAINING PROCESS AND MODEL EVALUATION

Training results are expressed by a percetage index called CER (Character Error Rate)
> CER resembles the edit distance between recognized text and ground truth text 

(additions, suppressions, changings)

Model efficiency is calculated
by CER on Validation Set percentage

The learing curve certifies the adequacy of 
training materials – if they are not enough the 

2 curves will pull away



Italics (Venice, XVIc)

book source text
CER 

(Validation 
set)

A4 – Aggiunta al Quarto Libro di
Amadis di Gaula. 1563

Santiago de Compostela, 
Biblioteca Universitaria, 13996

0.49%

12 – Don Silves de la Selva. 1551
Verona, Biblioteca Civica, Cinq. 
350-16

0.90%

13.1 – Sferamundi. Prima parte. 
            1558

Madrid, Biblioteca Nacional de 
España, 5-4978

0.81%

13.2 – Sferamundi. Seconda   
            parte. 1560

Wien, Österreichische 
Nationalbibliothek, 40.J.16 (Vol. 
19)

0.96%

13.3 – Sferamundi. Terza parte.
            1563

Wien, Österreichische 
Nationalbibliothek, 40.J.16 (Vol. 
20)

1.31%

13.4 – Sferamundi. Quarta parte.
            1563

München, Bayerische 
Staatsbibliothek, P.o.hisp. 105 
k-4.

0.64%

13.5 – Sferamundi. Quinta parte.
            1565

Wien, Österreichische 
Nationalbibliothek, 40.J.16 (Vol. 
22)

1.58%

Individual models:
Some results with printed texts



Spanish Gothic script (XV-XVIc)

book source text
CER 

(Validation 
set)

Leandro el Bel
Toledo, Ferrer, 1563

Madrid, Biblioteca 
Nacional de España, 
R/9030

1.43%

Florando de Ingalaterra
Lisboa, Gallarde, 1545

London, British Library, 
C62 H14

1.13%

Silves de la Selva
Sevilla, De Robertis, 1549

Madrid, Biblioteca 
Nacional de España, 
R/865

1.58%

Siete Partidas
Sevilla, cuatro alemanes, 
diciembre 1491

(Proyecto 7partidas 
digital)

0.77%



Spanish Round script (XVI-XVIIc)

book source text
CER 

(Validati
on set)

Libro de los Siete Sabios de Roma
Barcelona, Andreu, 1678

Madrid, Biblioteca Nacional de 
España, R/530 1.30%

Farol Indiano y Guía de curas de 
indios México, 1713

BX1757 P4 / Fondo 
Reservado UNAM-IIH 1.75%

Libro del Orlando Determinado
Lérida, Prats, 1578

(proyecto ArDiTeHis) 1.11%
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New insights: General models / Modelli misti

• General models are based on a defined number of pages of different works
• Transcriptions have to respect the same transcription criteria > consistency

Work 1 – n pages transcribed

Work 2 – n pages transcribed

Work 3 – n pages transcribed

Work 4 – n pages transcribed

Work 5 – n pages transcribed

....

HTR GENERAL MODEL
• multiple scripts / no single work prevails
• new similar documents can be 

interpreted (nearness to trained scripts)
}
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SPANISH GOTHIC 15TH-16TH CENTURY

https://readcoop.eu/model/spanish-gothic-15th-16th-century/

DOI: https://doi.org/10.5281/zenodo.4888926 

Federica Zoppi
Giada Blasut
Nuria Aranda García
Ángela Torralba Ruberte
Ana-Milagros Jiménez Ruiz 
Pedro Monteiro
José Manuel Fradejas
Eduardo Camero Santos 
Laura Lecina Nogués 
Almudena Izquierdo Andreu

https://readcoop.eu/model/spanish-gothic-15th-16th-century/
https://doi.org/10.5281/zenodo.4888926
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SPANISH REDONDA 16TH-17TH CENTURY

https://readcoop.eu/model/spanish-redonda-round-script-16th-17th-century/

DOI: https://doi.org/10.5281/zenodo.4889217 

Gaetano Lalomia
Daniela Santonocito
Manuel Garrobo Peral
Mónica Martín Molares
Carlota Cristina Fernández Travieso
Giulia Tomasi
Alessia Fichera
Soledad Castaño Santos
Almudena Izquierdo Andreu

https://readcoop.eu/model/spanish-redonda-round-script-16th-17th-century/
https://doi.org/10.5281/zenodo.4889217
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Italics_VeniceXVIc 

https://zenodo.org/records/10674282

DOI: 10.5281/zenodo.10674282

Italics_VeniceXVIc Language: Italian CER: 0.70%                       

https://zenodo.org/records/10674282


General models and the scientific community
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Preservation of dataset:
• Export of data in standard formats XML / ALTO (Analyzed Layout and Text Object)
• Distribution among HTR colab projects: f.e. HTR United (Chagué et al. 2020)

https://htr-united.github.io/index.html


Transkribus: recent advances (1)

Transkribus APP

36



Transkribus: recent advances (2)

LA configuration

from CITLab to Transkribus LA https://readcoop.eu/transkribus/docu/layout-analysis-help/

37

https://readcoop.eu/transkribus/docu/layout-analysis-help/
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Transkribus: recent advances (3)

Field Models: Complex LA models

https://help.transkribus.org/field-models

included marginalia, tables, etc.

https://help.transkribus.org/field-models


Transkribus: recent advances (4)

Transkribus Site + information extraction
New platform to easy publish processed documents

User can perform information extraction

https://www.transkribus.org/sites#features

39

https://www.transkribus.org/sites#features
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Transkribus:  sustainability and collaborative perspective

• Solid technology: Transkribus is based on Machine Learning technology >
recognition grows with the number of processed documents by the whole
users’ community

• Collaborative platform: based on a Growing User Network, which provides:
new extended HTR recognition models
new Layout/Field models

• Related infrastructures and tools:
Scan tent + DocScan app (portable digitalization tools)
Transkribus App (web browser version)
Transkribus Learn (to train young transcribers)
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