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“Manuscripts are among the most important witnesses to our
European shared cultural heritage. Despite a large digitization, the
wealth of their content remains largely inaccessible : current
handwritten text recognition technology is not accurate enough to
allow full text search. This situation raises the need of searching
approaches specifically designed for text images.”

https://www.himanis.org/
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Introduction
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READ - Transkribus

e Facts and figures
* Horizon 2020
* 1.1.2016 — 30.6.2019
* 14 partners coordinated by the University of Innsbruck

* Areas of focus
* Research: 60% - pattern recognition, machine learning, computer vision,...
* Networking: 20% - scientific competitions, workshops, support,...
* Service: 20% - building a service platform

 Service platform: Transkribus
 Digitization, transcription, recognition and searching of historical documents

* Research infrastructure



Base Technology — Line-based Neural Text Recognition
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* https://youtu.be/YN3nAJt igU




Recognition

HTR+



Progress in recognition technology

SPRNN (=2016) | HTR+ (e2017) | HTR+ (€2018)

19th C. 14.48*

(24.39)
17th C.

* All figures as CER — Character Error Rate
* No dictionaries
Source: CitLab team



Progress 2017 (not implemented)

SPRNN 2016 | HTR+(e2017) | HTR+ (e2018)

19t C. 14.48*

(24.39) 6.70
17th C.

* All figures as CER — Character Error Rate
* Source: CitLab team



Progress at the end of 2018 (implemented)

SPRNN 2016 | HTR+(e2017) | HTR+ (e2018)

19t C. 14.48*

(24.39) 6.70 4.89
17th C.

* All figures as CER — Character Error Rate
* Source: CitLab team



A Prerequisite to Recognition

Line detection



Line Detection

* At the beginning of the project, the challenge

* Complex layout, many different types of text, tables, dirt, margins, shining
through, deletions, drawings, separators, book decorations, etc.

* Success story
 New Methods: Machine Learning

* Training with 2000 representative pages of different archives and time
periods: 100,000+ lines manually drawn

e Best solution comes from the University of Rostock, CitLab Team
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Results

Recognition Rates



Council minutes

e University of Greifswald, documentation of resolutions

 Late 18th century, German Kurrent script

* One single scribe

* Training set: 35,743 words = 182 pages

e Character Error Rate (CER) for test set = 3.1% (without dictionary)
* Word Error Rate (CER) for test set = 13.1% (without dictionary)






Version Comparator

dennoch die Gemeine dazu verpflichtet werden, so bite ich der=dar—
um, dafB} in dem Dorfe Brandshagen, wo jeder Hauseigen-Hauseigen—
thiimer das Recht hitte, und benuzte—_benutzte, allerlei Gesindel auf—
zunehmen, die Einrichtung getroffen werde, dal kein Mensch
ohne Bewilligung des Schulzen in das Dorf aufgenommen
werden diirfe. Mein erstes Begehren wurde abgeschlagen,
und der Gemeine die Unterhaltung der Kinder zuerkannt.
Dagegen wurde dem H. Landrath v. Muhleasels_Miihlenfels, dem H.
von Hochwaechter und mir aufgetragen, eine Schulzen—
ordnung fiir das Dorf Brandshagen zu entwerfen.
Dies geschah denn auch. Sie wurde grof3tentheils nach
der gewshnlichen Schulzenordnung eingerichtet, und nur
in einigen Fillen auf die besondern Verhiltnisse Brands—=Brands-—
verandert
hagens angewandt. So erhielte das Dorf Brandshagen eine
Sechitzenordnuns—Schulzenordnung, die ganz speziel f#siir Brandshagen einge—
rlchtet sst-1st und welche noch kriftig aufrecht erhalten wird.
ie SehitlzenerdaunesSchulzenordnung wurde von der k8aie=—Ko6nigl Regierung be—
statlgt Der Sebulzerhalt Schulz erhielt nun ein Gehalt von 16 rt, egea—=wozu
das Dorf die Halfte, die andere-andre Hilfte die umliegenumliegen—
den Giiter geben. Auch ich habe mich nicht ausgeschlossen,
und gebe, wie die iibrigen Kathenleute, dem Schulzen
jahrlich 12 s—dieResirate-sh. Die Reserpte der KéaislehKoniglichen Regierung
189.
1814.

For this page: CER = 2.2%/WER = 10.3% (with dictionary)



Medieval Manuscripts

e Cooperation with Dominigue Stutzmann and CNRS (Institut de
recherche et d'histoire des textes) Paris

* HIMANIS Project

e Many different scribes

* French and Latin

* Training set: 550,381 words or 1197 pages
* CER for the test set = 6.4%

 WER for the test set =22.1%
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Version Comparator — = “

sur ce pasdusare-produire, et les depesieions-dieceubdisposicions d’iceulx publient ou facent publier par
tous les lieux gu#-qu’il appartendra et a perpetuele

meie-memoire, a la eensernaeion-conservacion de leurs dis biens, possessions et heritages. Car ainsi le
voulons nous, pour consideracion

des choses dessus dictes. Et que ce soit ferme et estable a tous jours, nous avons fait [mettre] nostre seel a
ces letires-lettres.

Sauf nostre droit en autres choses et Fautma-1’autrui en toutes. Donné au Beis-bois de Vaneonnestan
Vincennes, I’an de grace mil ccc. baa-Ixxii,

et de nostre regne le ixe

Par le #e¥-roy en

ses reguestes-requestes. Hennequin. Gtdeder-G. de Seris.

For this page: CER = 6.02/WER = 19.6 (without dictionary)




Printed Text - Newspapers

e Wiennerisches Diarium — in cooperation with the Austrian Academy
of Sciences

e 18th Century Newspaper

* Mostyl bitonal scans

* Training set: 179,997 words or 345 pages
* CER for the test set = 0.81

 WER fort the test set = 3.02

Similar results with NZZ model — for approx. 160 years (1780 — 1940 1 front page
per year — total 167 front pages) — CER on test set: 0,47% — impresso project
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(1 Version Comparator - o n

Entbindung herannahete, so wurden deswe=
gen sogleich bey Hof alle nohtwendige Veran=
staltungen vorgekehret, auch darumen sowol in
denen Kaiserl. Hof=kapellen, als in denen
alhiesigen Pfarr— und mehrern Kirchen das
Hochwiirdigste Aftars=Saerament Altars=Sacrament unter Zu—
lauf deren alhiesigen getreuesten Jnwohnern

zu Erbittung einer hochst=begliikten Entbin=
dung fiir Jhro Kaiserl. Konigl. Majestit aus=
gesetzet: auch hatte ein zahlreicher hoher Adel
nach Hofe sich erhoben; worauf sodann um 9.
Uhr Abends unsere Allermildeste Landes=Mut=
ter mit einer schonen und gesunden Erz=Her=
zogin, GOtt Lob, glicklich zu allgemeiner Freu=
de deren unterthanigsten getreuen Jnwohnern
alhiesiger Kaiserl. Konigl. Haupt= und Resi=
denz=Stadt Wien, entbunden worden: auch
seynd viele Botten zu Pferd und zu Ful3 von
hier abgeschicket worden, diese gliickliche Zei=
tung auch auf dem Land kund zu machen. Fol=
genden Tag darauf, namlich
Denerlac_Donnerstag, den 3-5. dieses

Jst der Tauf=Actus um 11. Uhr Vormittag

For this page: CER = 0.6/WER = 3.0% (without dictionary)



Structured Data

Trainable structure detection



Structure Detection Tools

e Structural analysis:

 Many metadata in the layout of a document: page number, marginals,
headings, footnotes, tables, etc.

* Progress in this area is extremely important for information extraction.

* Two tools integrated into the Transcribus platform (EPF Lausanne, TU
Valencia)

 Structure tagging for user training data creation









Access Through Searching

Keyword Spotting



Keyword Spotting (KWS)

e background
* Neural networks deliver more than just plain text
* So-called confidence tables

» Keyword Spotting
* An efficient way to make these confidence tables useful for searching
e User can choose how narrow the search is
* Especially suitable for searching by name



Documents | Fulltext (Solr) | Tags | KWs |

Searchin: Current document + [_] Partial Matches [¥] Case-sensitivity [ | Expert Syntax

Confidence Threshold: < -

Queries

Keyword 1 | Mitterlehner

Keyword 2 | Franz

Keyword 3 | Thening

Keyword 4 | Pasching

Keyword 5 |

Search Results

Created - Status Queries Duration Scope

23.01.18 18:13:18 Completed "MITTERLEHMER" (23), "FRANZ" (30), "MA...  4.54 cec. Docurment 300...
29.12.17 13:22:14 Completed "Mitterlehner” (17), "Thening" (4} 3.34 sec. Document 300...
05.12.17 18:21:21 Completed "Linz-Waldegg" (0) 1.15 sec. Document 300...
231117 14:26:20 Completed "Thening" (4) 4.02 sec. Document 300...
23.11.17 12:459:47 Completed "Mitterlehner" (14) 1.39 sec. Document 300...
23.11.17 12:47:49 Completed "Krankenhaus" (3), "Thening" (16) 2.02 zec. Document 300...
23.11.17 12:45:30 Completed "Franz Mitterlehner" (3], "Franz" (3], "Mitter... 3.23 =ec. Document 300...




"Flanz Mitterlehner" (3 hits) | "Franz" (3 hits) | "Mitterlehner” (7 hits) | "Linimeir" (2 hits)

Confidence Page Nr. Line transcription
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In the beginning was ... the image!

ScanTent



http://scantent.eu/




Together We Are Strong

Transkribus as a Platform



Transkribus User Conference: 2017, 2018
Next: Feb 2020
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Usage

e 18,000+ users at the beginning of the year, now 28,000+

» 250-350 people work daily with Transkribus, almost 1000 unique users per
week
* June 2019

e 227 HTR models trained by users
» 486,000 images uploaded (IlIF compatibility now partially supported)

e Ground Truth data (for training)
e Approx. 190,000 pages in the first half of 2019, more than 400,000 pages in total

* At 20 EUR per page = 3.8 million EUR for 2019, 8 million EUR for the entire project
period! Approximately 200 (!) person years of work

 Daily requests from universities, archives, family researchers from all over the
world



Images uploaded per month
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Sharing Is Caring

The future of Transkribus



European Cooperative Society (SCE)

* Cooperative - Cooperative

* Enables the collaboration of independent institutions to achieve a common
goal

* Distributed ownership and data sharing are the focus

e Important features of an SCE
* Open to new members, low entry hurdle: minimum 4 shares at 250 EUR
* Democratic constitution: Board of Directors - General Assembly
* Direct advantage for members as goal — no shareholder pressure
e Customers are owners, owners are customers
» Subscription fees and service-based fees



* Founding meeting on 1 July in Innsbruck

* First members: University of Innsbruck, University of Greifswald,
Technical University of Valencia, National Archives of Finland, British
Library, Belgrade University Library, Diocesan Archive of Passau,
University of Rostock, Vienna University of Technology, etc.

* Any institution wishing to work with Transkribus is welcome to join!



40 most used tools
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Tools

Source: WHICH DH TOOLS ARE ACTUALLY USED IN RESEARCH?

BY LAURE BARBOT, FRANK FISCHER, YOANN MORANVILLE AND IVAN POZDNIAKOV — 06 DEC 2019

https://weltliteratur.net/dh-tools-used-in-research/




Thank you for your attention

Find out more

https://read.transkribus.eu/

https://transkribus.eu/

https://read.transkribus.eu/coop/

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under
grant agreement No 674943.



