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* What do metadata in the libraries look like?

* How to read them?

* How useful are they?

* Some tips for advanced search in digital libraries
* How can digitized texts be recognized?

* Are you able to use such tools?



Metadaten der Blicher(ausgaben)

Deskriptive Metadaten in den Bibliotheken
- Struktur der alten Zettelkatalogen als Grundlage

* ermoglichen das Suchen in Katalogen

* ermoglichen das Suchen und Prasentation in digitalen Bibliotheken
 unterstlitzen eine Reihe spezieller Datenbanken

* bilden einen der groRten Korpusse von den Open Data Gberhaupt



Suchen der Digitalisate

Katalog = Suchdienste,
Digitale Bibliothek = Blattern, Nutzung der Bilddaten

¥

im Katalog Suchen und in der digitaler Bibliothek (leider immer nur)
blattern

Suchen:

*im Verbundkatalog

*in Online Bibliographien
*in der digitalen Bibliothek



Verbundkataloge

* Auschnitte der Aufnahmen aus den lokalen Katalogen.

* ohne lokalspezifischen Angaben (z. B. Provenienz usw.)

e Karlsruher Virtueler Katalog — effizienter Verbundkatalog der
Verbundkataloge (zeigt auch die digitale Ergebnisse)

* Souborny katalog CR — klassischer Verbundkatalog der groRen
tschechischen Bibliotheken

e knihovny.cz — tschechischer Facetten- und Verbundkatalog, kann auch
die Digitalen Bibliotheken zusammen mit den Bibliothekskatalogen
durchsuchen



http://kvk.bibliothek.kit.edu
http://skc.nkp.cz
http://knihovny.cz

Suchen der Digitalisate in
Online Bibliographien

* beste Aufnahmen fir die Auflage, angeknUpfte Digitalisate
e enthalten keine exemplar-spezifischen Daten (Provenienz, Einband usw.)

* deutsche Drucke
* Bliicher vor 1800 aus dem deutschen Sprachraum: VD16, VD17, VD18,
» deutschsprachige Liederdrucke: VD-Lied,
e Zeitschriftendatenbank

* tschechische Drucke
 auf tschechisch gedruckte Blicher vor 1800: Knihopis,
* nicht tschechischsprachigen Bohemica: BCBT,
e knihoveda.cz — Facettenkatalog KPS+BCBT,

. g)_l_\llﬁz T§chechische Nationalbibliographie nach 1801 (in Tschechien gedruckte
Ucher

* Incunabula: ISTC (alle Sprachen zusammen)



https://gateway-bayern.de/index_vd16.html
http://www.vd17.de/
http://www.vd18.de/
http://gso.gbv.de/DB=1.60/
https://zdb-katalog.de/
https://aleph.nkp.cz/F/2FRSBXMQSAEIMXBJDPNJ9J9J3DAY23I5BMV6ETARIYCYQM7JCT-02611?func=file&file_name=find-b&local_base=KPS
http://clavius.lib.cas.cz/katalog/
http://knihoveda.cz
https://aleph.nkp.cz/F/RIBCVV5YKRR5K75UIUS1JKS1LMEVFI4RLGRTDMX5DAEV7S5PI9-22890?func=file&file_name=find-b&local_base=CNB
https://data.cerl.org/istc/_search

Suche der Digitalisate in Tschechien

digitalniknihovna.cz

* gemeinsame Oberflache fur verschiedene digitale Bibliotheken, deren Inhalt ist nicht identisch

* es gibt keine gemeinsame Schnittstelle flir den Zugang zu den di%talisierten Blichern (vom
Urheberrecht geschitzte Bliicher konnen nur der Bibliothek veroffentlicht, die sie im Bestand hat)

- bessere Zuganglichkeit der Texte fiir angemeldete Leserinnen

* Registrdigitalizace.cz — hilft den Bibliotheken, dupplizite Digitalisation zu vermeiden, kann aber als
Wegweiser auf die Digitalisate in verschidenen Bibliotheken dienen (auch fur Periodika)

Handschirften und Drucke vor 1800

- Manuscriptorium.cz - Aggregator der Digitalisate und Aufnahmen mit einer Schnittstelle fir die
personalisierte Bearbeitung der ausgewahlten Bilder (nad der Anmeldung). Urspringlich nur fir
Handschriften bestimmt


http://digitalniknihovna.cz
http://registrdigitalizace.cz

Spezialisierte Datenbanken

- Kalliope - Nachlasse, Autographen, Verlagsarchive
- Provenio - Datenbais zur Provenienzforschung

Kartographische Visualisation
* https://mapa.knihoveda.cz/ - tschechische Druckproduktion bis 1800
e Kramarsketisky.mzk.cz - tschechische Lieddrucke (in Bau)

Kartensuche
* Oldmapsonline.org



https://kalliope-verbund.info/de/index.html
https://provenio.net/
https://mapa.knihoveda.cz/
https://kramarsketisky.mzk.cz/
http://oldmapsonline.org

Text recognition technology
at the Moravian Library



Digitisation

Mass digitisation of library collections has become a necessity in memory institutions
all around the world.

Many objects need to be modified for better accessibility or legibility during
digitization, it may include:
® simple interventions

o brightness, contrast, image cropping or stitching, noise reduction, ..
® innovative digital tools (using machine learning methods)

o quality improvement, OCR,
o flatten curved pages and unfolding text lines, scan text in narrow bookbinding,

o OCR/HTR text reconstructions, ...



What is OCR/HTR?
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What is OCR/HTR?

OCR = Optical Character Recognition ii—li—:j:—:r—i:_ B
HTR = Handwritten Text Recognition e m— =
==="1 e

e conversion of image data into ) e
machine-readable text = ——
————0

OCR: scans of printed documents
® modern books, magazines, prints of digital documents etc.
e old newspaper, early printed books, ...

HTR: scans of handwritten documents
e modern handwriting

® rare books and manuscripts - historical libraries and archival collections
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e early prints, incunabula, manuscripts, old maps
e special scripts/font

cultural specifics

® C(Czech language and diacritical mark

better tools — better OCR

good known OCR - ABBYY
good known HTR - Transkribus
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https://finereaderonline.com/en-us
https://readcoop.eu/

PERO project

The “PERO - Advanced content extraction and recognition for printed and handwritten
documents for better accessibility and usability” project aims to create tools to improve
accessibility of digitized historic documents based on methods of machine learning
(neural networks), computer vision and language modelling. (2018-2022)

inspiration - Adam Matthew: Colonial America

® aims:

O automatic quality enhancement of damaged documents
o automatic OCR for older prints (inc. early printed books)
o semi-automatic HTR (handwritten documents, inc. historical manuscripts)

S~ BRNO | FACULTY
r UNIVERSITY OF INEFORMATION MORAVIAN
OF TECHNOLOGY TECHNOLOGY LIBRARY


https://pero.fit.vutbr.cz/
https://pero.fit.vutbr.cz/
https://www.youtube.com/watch?v=C3kiFM_b2z0

PERO project

Collected datasets:
ML digital library - 608 books up to y1820 (69.315 pages)
* czech prints - low quality periodicals (microfilms)
e |MPACT - european early prints (9 languages, 27.373 pages)
e Deutsches Textarchiv (6.000 prints)

 Bentham manuscripts (21.403 pages)

e Czech correspondence from the 20th century (2.000 letters)

* other digital libraries and archives

The results of the project will be integrated in large research infrastructure Lindat/Clariah-CZ -
Digital Research Infrastructure for Language Technologies, Arts and Humanities.


https://www.digitisation.eu/tools-resources/image-and-ground-truth-resources/
https://www.deutschestextarchiv.de/
http://transcriptorium.eu/datasets/bentham-collection/

Language models

Language models highly affect the content of OCR results - improve visual recognition by
strong language knowledge

Unicorns from France likes to visit libraries.
VS

Unicorns from France like to visit libraries.

What is the next likely word?
People like to go to ..... . (library, cinema, pubs, restaurants, work?)



Language models

Adapt visual and language models to a

specific document: Adap&';adnegluage
e Start with general models trained on
large set of documents Collect high- Collect high-
* Adapt models.to new confidence confidence
document/writer/language transcriptions transcriptions

* Automatically adapt visual model by
information from language model

* Automatically adapt language model by
information from the visual model

Adapt Visual
Model

/1



Language models

Humans can help with adaptation :

/1

For out-of domain documents or
high accuracy

System processes new documents
Uncertain or poor quality text lines
are selected

Uncertain characters are highlighted
Human annotators correct
transcription mistakes

Corrected transcriptions are used to
adapt the system and improve
recognition

Uncertain Corrected
transcriptions transcriptions

Update OCR



PERO-OCR

1) automatic quality enhancement of damaged documents

e uality improvement of digitized documents (eg. on microfilms)
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PERO-OCR

* low-quality print example

-livio i ludi i |[H>d nl.€ I- V r. Haj-isov; prichazit-: mi i- ii«
ceh dal osti i i Pra vil- nZ stal , nera |

ABBYY

Nebylo tfeba fikati ni podruhé. Pokynuv Hagrisovi

PERO opét priblizil jsem se k neztamé pani. »Odkud prichazite?«
pravil jsem. »Pujdu s vani a podivam se, co je na celé
udalosti.« »Pravil-li on ak? tazala se, ukazujic na
Grewera, jenz stal obracenk nam zady, horlivé rozpravéje
s feditelem.

/1



PERO-OCR online application
{ Project PEROOCR =

/1

PERO OCR demonstration application

This application demonstrates capabilities of pero-ocr python package developed in project
PERO at Brno University of Technology.

You can watch videos demonstrating document management, page layout editting and text
recognition, correction and review.

The application allows users to automaticaly transcribe several types of printed and
handwritten documents. The provided OCR engines are able to transcribe even very low-
quality printed documents in most european languages including Latin, old documents in
Fraktur and similar scripts in German and Czech, and handwritten documents mainly in Czech

language.

The application provides efficient interface for text corrections and several formats of
transcriptions for download (ALTO, PAGE XML, plain text). Be aware that the images and
corrections you provide may be used for further training of our systems.

Password: Login Sign Up

make your account on:

pero-ocr.fit.vutbr.cz

MORAVSKA wm__ | VYSOKE UCEN( FAKULTA / S ——
I/I ZEMSKA r TECHNICKE [INFORMAENICH ‘ KULTURY
KNIHOVNA vV BRNE TECHNOLOGII N/


https://pero-ocr.fit.vutbr.cz/

how to use the application

PERO-OCR online application step by step

’ect PERO OCR Documents OCRjobs Help ¥ Uger ~

Document management
Layout Editor

OCR Editor

Project PERO

you only see documents on your
e personal or shared "wall"

Page T Name Actions

Manuscriptorium skuska - balik Alzbeta Zavrelova OCR completed. En n n un

Manuscriptorium skudska - Kronyka czeska = Hystoria Zidowska Alzbeta Zavrelova OCR completed. E

P 4 S
! Manuscriptorium - Ragska rize Alzbeta Zavrelova

OCR completed.

"Edit collaborators" you can share your
I / I documents with other registered users



PERO-OCR

2) automatic OCR for older prints (inc. early printed books)
e old newspaper (mixed fonts)
® text recognition of Fraktur or antikva fonts

e PERO for old prints

3) semi-automatic HTR = OCR for handwritten documents, inc. historical manuscripts
(european)

e modern handwritten docs (try yours!)

® documents from the 20th century (chronicles, ..)

e historical manuscripts - Kurent script (experimental - charters, manuscripts, ..)

article: Projekt PERO — OCR pro historické texty



https://pero-ocr.fit.vutbr.cz/ocr/show_results/97605cea-8f3b-4f24-9b49-9c9bb9531971/6baf88d6-985b-49b8-afcc-1dc9bb744d65/a008e3cb-24a4-4ee6-b3c9-66321af143c4
https://pero-ocr.fit.vutbr.cz/ocr/show_results/8ae85b80-1f33-4880-88ab-c875f0dc5a4c/bbcf3546-0479-44c9-bfae-8d351720c76f/ee0e37f2-f57e-4ba2-a860-8e33e389e92d
https://pero-ocr.fit.vutbr.cz/ocr/show_results/33de974a-56d2-4447-bb5a-4426f78e58c0/f208a0f2-45ad-4bcd-887e-01f6e2ce94af/03d2616a-15a5-494b-9576-2ff4e0fb687d
https://pero-ocr.fit.vutbr.cz/ocr/show_results/efdd0ca7-919d-4c6b-ae12-bdc011d57981/862cea2e-6df2-47ea-bb92-2be36d037636/6a18e95e-b45f-4a7d-8e88-c0f2fc22148f
https://pero-ocr.fit.vutbr.cz/ocr/show_results/efdd0ca7-919d-4c6b-ae12-bdc011d57981/37ca59ea-463a-4c6c-8f2f-b58631e4882e/e3c5c064-0db6-458c-b328-e055435489b7
https://duha.mzk.cz/clanky/projekt-pero-ocr-pro-historicke-texty

How to modify historical documents?

Intentional document forgery has always been around because of financial profit,
privilege, power or influence gain. Even a small change in the text may produce the
desired results for a certain group.

90s - attention to possibilities of open digital images misuse, which has expanded
significantly with technology development

Critical approach to the digital copy - each collection is a subjective interpretation of the
creator’s view or ideological attitude (digital copy = interpretation of an object!)

Digitized historical collections are believed to be credible by its nature

— tools to make us reconsider the importance of digital interpretation
and processing of digitized objects



How to modify historical documents?

The method of text manipulation based on Generative Adversarial Networks @PERO-OCR

find problematic part — text reconstruction — FIX the image using reconstructed text

» changes are (almost) not visible on the final picture

original picture results of OCR final picture
with manual deletion  text with empty spaces with changes
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How to modify historical documents?
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Can you find change in the text?
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How to modify historical documents?
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Can you find change in the text?
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How to modify historical documents?
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New technologies OPEN new questions we need to solve..

. How can we prove the authenticity of our documents?
. How can we guarantee our digital collections are credible for the future?
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contact

Moravian Library in Brno: www.mzk.cz/en

Jifi Dufka
head of department

Manuscripts and early printed books
Jiri.Dufka@mzk.cz

Alzbeta Zavrelova
research assistant - PERO project
Innovation unit (research and development)

Alzbeta.Zavrelova@mzk.cz



https://www.mzk.cz/en
mailto:Jiri.Dufka@mzk.cz
mailto:Alzbeta.Zavrelova@mzk.cz

