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Predhovor

Zbornik abstraktov je sprievodnym vystupom vedeckej konferencie
Digital humanities — ndstroje spristupriovania historického dedicstva konanej
v Banskej Bystrici v diioch 12. a 13. oktdbra 2022. Konferencia a zbornik su
planovanymi vystupmi projektu SKRIPTOR. Ide o projekt APVV-19-0456 (2020
— 2024) s ndzvom Inovativne spristupnenie pisomného dedicstva Slovenska
prostrednictvom systému automatickej transkripcie historickych rukopisov
[Innovative disclosure of written heritage of Slovakia through the automatic
transcription of historical manuscripts]. RieSitelské organizacie projektu su:
Univerzita Mateja Bela v Banskej Bystrici (zodpovedny riesitel doc. Mgr. Imrich
Nagy, PhD.); Statna vedecka kniznica v Banskej Bystrici — partner (garant prof.
PhDr. Dusan Katus¢ak, PhD.).

VSeobecny kontextovy ramec projektu SKRIPTOR a vyskumu transkripcie
historickych dokumentov s pouZitim umelej inteligencie tvori oblast vedeckej
a praktickej cinnosti nazyvanej Digital humanities. Digital humanities
(digitdlnu humanistiku) mozno povaZovat, podla nasho nazoru, za spolo¢né
pomenovanie a prierezovl metodoldgiu pre vSetky aplikacie informacnych
a komunikacnych technoldgii (IKT) v spolo¢enskych a humanitnych vedach,
odboroch a disciplinach a v im zodpovedajucej praxi. Tato metodolégia sa
komplexne uplatnila v projekte READ, ktory sa realizoval v ramci programu
Horizon 2020.

Priame podnety na zameranie slovenského projektu SKRIPTOR nam
poskytli prave poznatky a nastroje eurdpskeho projektu vyskumu READ
Recognition and Enrichment of Archival Documents, ktorého rieSenie
prebiehalo v rokoch 2016 — 2019. Autorom a koordinatorom projektu bol
prof. Ginter Muihlberger z Univerzity v Innsbrucku. UdrZatelnost projektu
READ je zabezpelend v zdruzeni READ-COOP (A European Cooperative
Society). Zdruzenie ma v roku 2022 vySe 100 c¢lenov z 24 krajin. Jedinou
Clenskou krajinou zo strednej a vychodnej Eurdpy je zatial Slovensko, hoci
v oblasti transkripcie suU, samozrejme, aktivne aj dalSie krajiny.

KliCovy inovativny nastroj na transkripciu historickych rukopisnych
dokumentov je Transkribus. Je to komplexna platforma na digitalizaciu,
rozpoznavanie textu podporované umelou inteligenciou, ako aj na prepis a
vyhladavanie historickych dokumentov —z akéhokolvek miesta, kedykolvek av
akomkolvekjazyku.S Transkribus Lite je mozné pouzit Transkribusv prehliadaci
osobnych pocitacov a smartfonov. Mnohé z funkcii klienta Transkribus Expert
moézZu byt pouZité aj v Transkribus Lite. Platforma Transkribus integruje
nastroje vyvinuté vyskumnymi skupinami v celej Eurdpe vratane Skupiny pre
rozpozndvanie vzorov a technologie ludského jazyka Technickej univerzity vo



Valencii a skupiny CITlab University v Rostocku. V sucasnosti s platformou
pracuju tisice historikov, archivarov, knihovnikov... Platforma bola vytvorena
v kontexte dvoch predchadzajucich projektov EU tranScriptorium (2013 —
2015) a READ (2016 — 2019).

Na Slovensku sme zacali pracovat s platformou Transkribus v roku 2017
a informovali sme verejnost o nasich prvych modeloch transkripcie rukopisov.
Spociatku islo o individualnu iniciativu, ktora vdaka osvietenej ustretovosti
[udi z Univerzity Mateja Bela prerastla do instituciondlneho vyskumu
v projekte SKRIPTOR.

V platforme Transkribus pouzivame stroj umelej inteligencie HTR+
(Handwritten Text Recognition) a PyLaia. Tieto stroje zatial nemo6zu okamzite
automaticky transkribovat rézne historické rukopisy. Najprv musi byt stroj
vyskoleny na konkrétny typ pisma a rukopisu. Hlavhym ciefom praktickych
experimentov v projekte SKRIPTOR v sucasnosti je tvorba modelov transkripcie.

Spolo¢nou viziou vedcov, expertov a inych pouzivatelov z oblasti
pisomného dedi¢stva je, aby sa verejne dostupné modely transkripcie
postupne stali uzito¢nym spolocnym nastrojom pre automaticku transkripciu
historickych dokumentov. Je potrebné dosiahnut taku Uroven, aby uz nebolo
potrebné tvorit pre kazdu zbierku rukopisov a tlaci samostatné modely. Pre
pouZzivatelov by malo ist o akusi ,¢iernu skrinku“ (black box), v ktorej umela
inteligencia sama vyberie z integrovanych modelov najvhodnejsi model
transkripcie historickych tlaci, rukopisov, strojopisov a inych dokumentoy,
ktoré pouzivatel chce Studovat alebo spristupnit. K tomuto cielu vsak vedie
dliha cesta a je nevyhnutné vytvorit mnozstvo parcialnych modelov.

Zmyslom projektu SKRIPTOR je, aby sucastou spolo¢ného medzinarodného
usilia boli aj nasi odbornici a aby buduca ,cCierna skrinka“ bola pripravena
poskytnut pomoc vsetkym pri transkripcii slovacikalnych historickych zbierok
a dokumentov (slovencina, cestina, latin¢ina, madarcina, polsStina a i.).
V sucasnej faze vyvoja je doleZité zamerat pozornost na tvorbu modelov
transkripcie na zaklade vacsich zbierok, ktoré obsahuju stovky a tisice stran.

Vyskumnici zapojeni do projektu SKRIPTOR sa po pociatoCnej nedbvere
k moznostiam transkripcie postupne stavaju expertmi. Prispevky na nasej
konferencii su dokladom toho, Ze si osvojuju nastroj Transkribus, ze zvladli
zakladné pracovné postupy a ze Coraz dokladnejSie spoznavaju funkcionalitu
platformy Transkribus. Dari sa im vytvarat velmi dobré aZ excelentné modely
transkripcie archivnych dokumentov a starych tlaci.

Predstavitelia Digital humanities na Slovensku maju k tejto iniciative ako
k podozrivej novote rozlicné postoje. Od nadSenych prejavov suhlasu a obdivu
po velmi rezervované az odmietavé postoje (typu ,to nie je ni¢ pre nds”
,mdame iné starosti“, ,,umeld inteligencia nenahradi nas expertov”). Casto ide o



reakcie, ktoré na jednej strane sice verbalne deklaruju zaujem o , digitalizaciu”
a ,umelu inteligenciu®, no na druhej strane svedcia o nedostatocnych vedomostiach
o problematike a moznostiach digitalizacie a vyuzitia umelej inteligencie. Problémom
je zrejme aj fakt, ze Transkribus nie je hotovy nastroj, ,,policovy softvér” hotovy na
»Klikanie® ale nastroj, ktory sa kolektivne stale tvori a zdokonaluje. Postoje niektorych
svedCia skor o uprednostneni tradi¢nych paradigiem prace a vyskumu ako o realnej
snahe hladat inovativne nastroje spristupnenia a interpretacie nasho obrovského
historického pisomného dedicstva ako sucasti eurdpskeho kultirneho dedicstva.

Vyskumnici projektu SKRIPTOR sa prednostne venuju platforme Transkribus
a transkripcii rukopisnych zbierok a okrajovo aj transkripcii tlaci. Existuje cely
rad inych nastrojov transkripcie: OCR4all, ktory bol vyvinuty na digitalizaciu
starych tlaci. Aplikacia eScript sluzi na transkripciu rukopisov a tlaci. Nastroj
Rescribe je urCeny pre stolné pocitaCe na vykonavanie rozpoznavania OCR na
obrazovych suboroch, suboroch PDF a Knihach Google. Jednym z pouzitelnych
nastrojov transkripcie je aj Pero.cz. Systém ABBYY Cloud OCR SDK je velmi
kvalitna aplikacia v cloude prostrednictvom webového rozhrania API. Aj ku
ABBYY Cloud OCR SDK existuje viac ako 10 alternativ. NajlepSou alternativou
je Online OCR, ktoré je zadarmo. Dalsie skvelé stranky a aplikacie podobné
ABBYY Cloud OCR SDK su okrem Transkribusu aj Kofax Omnipage, Geekersoft
OCR Word Recognition a i20CR. Pred vyskumnikmi v buducnosti stoji uloha
vypracovat kritéria hodnotenia funkcionality a kvality nastrojov, aplikacii
a platforiem transkripcie.

Nasou ulohou je tvorit modely, ktoré umozZnia transkripciu pisomného
dedicstva z nasej kulturnej a jazykovej oblasti, pre ktoru su charakteristické
urcité druhy pisma, jazyky, znaky, Styly, diakritika a pod.

Pre nas projekt SKRIPTOR su velmicenné pracovné kontakty s vyskumnikmi
z akademickych pracovisk, kniznic a archivov. Ide o prispevky v bloku Digital
humanities. Globalny pohlad na digitalizaciu a modernizaciu elektronickych
sluzieb statnych archivov v eurépskom kontexte poskytuje prispevok autorov
M. Pékovej a D. RySku. O masovej digitalizacii v Slovenskej narodnej kniznici v
MartineinformujelJ. Kovacik. O skisenostiach avysledkoch digitalizacie zbierok
v UK SAV prinasa spravu |. Kollarova. O digitalizacii fondu komorskogréfskeho
Uradu v Banskej Stiavnici informuje J. Michelik. J. Sedivy poskytuje poznatky
a skusenosti o digitalizacii pramenov k dejinam Bratislavy. Velmi cenna je tiez
iniciativa a projekt P. Labanca zamerany na Digital humanities v historickych
vedach v Trnave.

V bloku Transkribus nasu konferenciu vyznamne obohacuje Z. Szatucsek
z Madarského narodného archivu, ktory doklada, ze transkripciou sa mézu
a maju zaoberat hlavné narodné pamatové institlcie a sucasne prezentuje
skusenosti s platformou Transkribus.


http://Pero.cz

Jednotlivi vyskumnici projektu SKRIPTOR informuju o stave vyskumu
a tvorbe modelov pre zvolené archivne zbierky. D. Katus¢ak popisuje tran-
skripciu niekolkych historickych tlacia rukopisov. P. Maliniak vysvetluje postup
a skusenosti s transkripciou rukopisnych kdznilzaka Abrahamidesa. Studentka
K. Kovacova opisuje moznosti transkripcie nemeckej rukopisnej kucharskej
knihy z roku 1667. P. Kunec a absolvent Studia histérie M. Katreniak prinasaju
poznatky o transkripcii kanonickych vizitacii. M. MikuSkova a L. Niznikova
opisuju pristup k transkripcii historickej tlace. O. Tomecek opisuje pristup
a vysledky transkripcie novolatinského rukopisu reambulacného protokolu.
M. Bb6bova uvazuje o moznostiach vyuzitia digitalizacie vo vyskume dejin
kniznej kultury. A. Kurhajcova vysvetluje postupy a skusenosti s transkripciou
rukopisu J. M. Hurbana. I. Nagy sa venuje postupu a vysledkom transkripcie
Csakosovho katalégu koreSpondencie Koharyovcov.

Nase dosiahnuté vysledky, know-how a skusenosti aSpiruju zaviest
revoluéni a inovativhu platformu Transkribus na Slovensku a podnietit
vyskum aj v Cechdch. Usilujeme sa rozvinut medzinarodné kontakty a zaviest
poznatky jednak do systému vzdelavania a jednak do praxe pamatovych a
fondovych institucii prostrednictvom projektov vyskumu a vyvoja.

Prof. PhDr. Dusan Katuscak, PhD.



Preface

The collection of abstracts is an accompanying output of the scientific
conference Digital humanities — tools for making historical heritage
accessible, held in Banska Bystrica on October 12-13, 2022. The conference
and the collection are planned outputs of the SCRIPTOR project. This is
the project APVV-19-0456 (2020 — 2024) with the title Innovative access
to the written heritage of Slovakia through the system of automatic
transcription of historical manuscripts. The research organizations of
the project are: Matej Bel University in Banska Bystrica (responsible
researcher Doc. Mgr. Imrich Nagy, PhD.); State Scientific Library in
Banskd Bystrica — partner (guarantor Prof. PhDr. Dusan Katus¢ak, PhD.).
The general contextual framework of the SKRIPTOR project and research into
the transcription of historical documents with the use of artificial intelligence
is the field of scientific and practical activity called digital humanities. Digital
humanities can be considered, in our opinion, as a common name and a cross-
cutting methodology for all applications of information and communication
technologies (ICT) in social and human sciences, fields and disciplines and
in their corresponding practice. This methodology was comprehensively
applied in the READ project, which was implemented as part of the Horizon
2020 program.

The knowledge and tools of the European research project READ
Recognition and Enrichment of Archival Documents, which took place
between 2016 and 2019, gave us the direct stimulus for the focus of the
Slovak SKRIPTOR project. The author and coordinator of the project was prof.
Gunter Muhlberger from the University of Innsbruck. The sustainability of the
READ project is ensured in the READ-COOP (A European Cooperative Society)
association. In 2022, the association has more than 100 members from 24
countries. Slovakia is currently the only member country from Central and
Eastern Europe, although, of course, other countries are also active in the
field of transcription.

A key innovative tool for the transcription of historical manuscript
documents is Transkribus. It is a comprehensive platform for digitization, text
recognition supported by artificial intelligence, as well as for the transcription
and search of historical documents — from any place, at any time and in
any language. With Transkribus Lite, it is possible to use Transkribus in the
browser of personal computers and smartphones. Many of the functions
of the Transkribus Expert client can also be used in Transkribus Lite. The
Transkribus platform integrates tools developed by research groups across
Europe, including the Pattern Recognition and Human Language Technology



Group of the Technical University of Valencia and the CITlab University Group
in Rostock. Currently, thousands of historians, archivists, librarians work with
the platform... The platform was created in the context of two previous EU
projects tranScriptorium (2013 — 2015) and READ (2016 — 2019).

In Slovakia, we started working with the Transkribus platform in 2017
and informed the public about our first manuscript transcription models.
Initially, it was an individual initiative, which, thanks to the enlightened
hospitality of people from the Matej Bel University, grew into an institutional
research in the SKRIPTOR project.

In the Transkribus platform, we use the artificial intelligence engine
HTR+ (Handwritten Text Recognition) and PyLaia. These machines cannot
yet automatically transcribe various historical manuscripts instantly. First,
the machine must be trained for a specific type of font and handwriting.
The main goal of practical experiments in the SCRIPTOR project is currently
the creation of transcription models.

The shared vision of scholars, experts and other users in the field
of written heritage is that publicly available transcription models will
gradually become a useful common tool for automatic transcription
of historical documents. It is necessary to reach such a level that it is
no longer necessary to create separate models for each collection of
manuscripts and prints. For users, it should be a kind of “black box” in
which artificial intelligence itself selects from the integrated models
the most suitable transcription model of historical prints, manuscripts,
typescripts and other documents that the user wants to study or make
available. However, this goal has a long way to go and it is necessary to
create a number of partial models.

The purpose of the SKRIPTOR project is for our experts to be part of
the joint international effort and for the future “black box” to be ready
to provide assistance to everyone in the transcription of Slovak historical
collections and documents (Slovak, Czech, Latin, Hungarian, Polish, etc.). At
the current stage of development, it is important to focus attention on the
creation of transcription models based on larger collections that contain
hundreds and thousands of pages.

Researchersinvolvedinthe SKRIPTOR project, afterinitially distrusting the
possibilities of transcription, gradually become experts. The contributions
at our conference are proof that they are adopting the Transkribus tool, that
they have mastered the basic workflows, and that they are getting to know
the functionality of the Transkribus platform more and more thoroughly.
They manage to create very good to excellent transcription models of
archival documents and old prints.



Representatives of digital humanities in Slovakia have different attitudes
towards this initiative as a suspicious novelty. From enthusiastic expressions
of approval and admiration to very reserved or dismissive attitudes (such as
“it’s nothing for us”, “we have other concerns”, “artificial intelligence will not
replace us experts”). These are often reactions that, on the one hand, verbally
declare an interest in “digitalization” and “artificial intelligence”, but on the
other hand, testify to insufficient knowledge about the issues and possibilities
of digitization and the use of artificial intelligence. The problem is probably
also the fact that Transkribus is not a finished tool “off the shelf software”
ready to be “clicked”, but a tool that is still being created and improved
collectively. The attitudes of some indicate a preference for traditional work
and research paradigms rather than a real effort to find innovative tools for
making accessible and interpreting our huge historical written heritage as
part of the European cultural heritage.

The researchers of the SKRIPTOR project primarily focus on the Transkribus
platform and the transcription of manuscript collections, and marginally also
print transcription. There are a number of other transcription tools: OCR4all,
which was developed to digitize old prints. The eScript application is used to
transcribe manuscripts and prints. Rescribe is a desktop tool for performing
OCRonimagefiles, PDFfiles,and Google Books. One of the useful transcription
tools is Pero.cz. The ABBYY Cloud OCR SDK system is a high-quality application
in the cloud through a web API. There are also more than 10 alternatives to
ABBYY Cloud OCR SDK. The best alternative is Online OCR, which is free. Other
great websites and applications similar to the ABBYY Cloud OCR SDK are, in
addition to Transkribus, Kofax Omnipage, Geekersoft OCR Word Recognition,
and i20CR. In the future, researchers face the task of developing criteria for
evaluating the functionality and quality of transcription tools, applications
and platforms.

Our task is to create models that will enable the transcription of written
heritage from our cultural and linguistic area, which is characterized by
certain types of writing, languages, signs, styles, diacritics, etc.

Working contacts with researchers from academic workplaces, libraries
and archives are very valuable for our SKRIPTOR project. These are postsin the
Digital humanities block. A global view of the digitization and modernization
of electronic services of state archives in the European context is provided by
the contribution of the authors M. Pékova and D. Ryska. J. Kovacik informs
about mass digitization in the national library in Martin. I. Kollarova reports
on the results, experiences and results of the digitization of collections at the
Central Library of the Slovak Academy of Science. J. Michelik informs about
the digitization of the fund of the Chamber of Commerce and Industry in
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Banskda Stiavnica. J. Sedivy provides knowledge and experience about the
digitization of sources for the history of Bratislava. The initiative and project
of P. Labanc focused on “digital humanities” in historical sciences in Trnava is
also very valuable.

In the Transkribus block, our conference is significantly enriched by Z.
Szatucsek from the Hungarian National Archive, who proves that the main
national memory institutions can and should deal with transcription and at
the same time presents experiences with the Transkribus platform. Individual
researchers of the SCRIPTOR project inform about the state of research and
the creation of models for selected archival collections. P. Maliniak explains
the process and experiences with the transcription of the manuscript sermons
of Isaac Abrahamides. Student K. Kovacova describes the possibilities of
transcription of a German manuscript cookbook from 1667. P. Kunec and
history graduate M. Katreniak bring knowledge about the transcription of
canonical visitations. M. Mikuskova and L. NiZnikova describe the approach to
the transcription of historical press. O. Tomecek describes the approach and
results of the transcription of the Neo-Latin manuscript of the reambulation
protocol. M. Bobova considers the possibilities of using digitization in the
research of the history of book culture. A. Kurhajcova explains the procedures
and experiences with the transcription of J. M. Hurban’s manuscript. |. Nagy
deals with the process and results of the transcription of Csakds’s catalog of
the Kohary correspondence.

The achieved results, know-how and experience led us to the effort to
introduce the revolutionary and innovative Transkribus platform in Slovakia
and stimulate research in the Czech Republic as well. We strive to develop
international contacts and introduce knowledge both in the education
system and in the practice of memory and fund institutions through research
and development projects.

Prof. PhDr. Dusan Katuscak, PhD.



Digitalizacia a modernizacia elektronickych sluzieb
Statnych archivov v eurdpskom kontexte

Monika Pékova — Dan Ryska

Ministerstvo vnutra Slovenskej republiky, odbor archivov a registratur,
Krizkova 7, 811 04 Bratislava, monika.pekova@minv.sk
ryska.mail@gmail.com

Najvacsia a najdoéleZitejsia ¢ast archivneho dediéstva Slovenskej republiky
je uloZzena v statnych archivoch, pricom najstarSie archivne dokumenty
pochadzaju u? zo zaciatku 12. storocia. Statne archivy svojim postavenim
a uUlohami maju nenahraditelny vyznam v Zivote kazdej demokratickej
spolocnosti, predstavuju pamat naroda a su zdkladom identity spoloc¢nosti,
vychodiskom zachovania informacnej kontinuity vo verejnom sektore, tvoria
integralnu sucast informacnych struktdr a zdrojov spoloc¢nosti.

Ministerstvo vnutra SR vypracovalo Narodnu koncepciu rozvoja statnych

archivov s vyhladom do roku 2028, ktoru vlada SR schvalila uznesenim vlady
SR¢€.456z13.jula 2022. Jednym z troch primarnych cielov veducich k ochrane
archivneho dedicstva je digitalizacia Statnych archivov.
Primarnou pozZiadavkou na dosiahnutie stanoveného zameru je nevyhnutna
modernizacia Statnych archivov, digitalizacia obsahu a procesov s ciefom
zvysovat kvalitu a rozsah elektronickych sluzieb, ako aj ochranu archivnych
dokumentov, zmazanie aktudlneho archivneho dlhu popri priebeznej
digitalizacii a nasadenie aktualnych modernych informacnych technolégii. Na
naplnenie tychto cielov je potrebné zrealizovat tieto Ulohy:

1.  Vytvorit podmienky na komplexnu digitalizaciu novoprichadzajuceho
archivneho obsahu a pilotnu digitalizaciu historického obsahu.

2.  Dobudovat funkcionality a kapacity Elektronického archivu Slovenska
a zabezpedit jeho podporu.

3. Vybudovat S3pecializované digitalizacné pracoviskd vybavené
kniznymi, prietahovymi a velkoformatovymi skenermi a skenermi na
mikrofilmy vratane digitalizacného workflow softvéru na spracovanie
digitalnych koépii.

4.  Zaviest Archivlog na evidenciu Zivotného cyklu archivnych
dokumentov.

5.  Spristupnit archivhe dokumenty z pilotnej prevadzky digitalizacnych
pracovisk v Elektronickom archive Slovenska.
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6. Implementovat systém automatizacie popisovania metadat s vyuzitim
technoldgie strojového ucenia.

7. Implementovat systém monitorovania procesu digitalizacie a
sledovania produktivity prace digitalizacnych pracovisk.

8.  Zabezpecit migraciu vSetkych zdigitalizovanych archivnych
dokumentov z lokdlnych ulozisk na centralne datové ulozisko,
zabezpedit pravidelné zalohovanie archivu s dérazom na kritické data.

9.  Zabezpecit dostatocnu kapacitu na uloZenie digitdlnych kopii
archivnych dokumentov vyhotovenych systematickou digitalizaciou.

10.  Dovybavit badatelne o priru¢né skenery a pocitace s ciefom znizit
zatazZenie pracovnikov badatelne.

11.  Oboznamit verejnost s prinosmi a fungovanim elektronického archivu
so zameranim na perspektivnych uzivatelov.

Ministerstvo vnutra SR planuje zriadit desat digitalizacnych pracovisk
a vybavit ich nevyhnutnou technikou, infrastruktirou a personalom s ciefom
zacat vykonnu digitalizaciu archivneho obsahu. TaktieZ planuje dobudovat
nové funkcionality informacného systému Elektronicky archiv Slovenska
s cielom spristupnit archivny obsah ob¢anom, zvysit efektivitu a kvalitu prace
archivov a znizit naklady spojené so spracovavanim archivnych dokumentov.
Ide o vybudovanie digitalizacno-informacného systému opierajuceho sa
technologicky uz o existujuci systém vratane vyuzitia datovych centier
Ministerstva vnutra SR s cieflom dobudovat potrebnu serverovd a uloznu
kapacitu. Vysledkom navrhnutych postupov a opatreni bude skvalitnenie
sluzieb obcanovi, Setrenie financnych prostriedkov a ochrana Zivotného
prostredia. Zverejnenim digitalnych kdpii sa podstatne skrati cas na vyhladanie
a ziskanie relevantnych a jedineCnych informacii na ucely uplatnenia prav
obcanov, pre potreby rieSenia ich Zivotnych situacii, dokazového materialu
v sudnych konaniach, historického vyskumu a zvySovania narodného
povedomia.



Digitization and modernization of electronic services
of state archives in the European context

Monika Pékova — Dan Ryska

Ministry of the Interior of the Slovak Republic — department of archives
and registries, Krizkova 7, 811 04 Bratislava, monika.pekova@minv.sk
ryska.mail@gmail.com

The largest and most important part of the archival heritage of the Slovak
Republicisstoredinthestatearchives, whilethe oldestarchivaldocumentsdate
backtothe beginning of the 12th century. Due to their position and tasks, state
archives are of irreplaceable importancein the life of every democratic society,
they represent the nation’s memory and are the basis of the society’s identity,
thestarting pointforpreservinginformation continuityinthe publicsector, they
form an integral part of the information structures and resources of society.
The Ministry of the Interior of the Slovak Republic developed the National
Concept for the Development of State Archives with a view to 2028, which
was approved by the Government of the Slovak Republic by Resolution of the
Government of the Slovak Republic no. 456 of July 13, 2022. One of the three
primary goals leading to the protection of archival heritage is the digitization
of state archives.

The primary requirement for achieving the set goal is the necessary
modernization of state archives, digitalization of content and processes
for the purpose of increasing the quality and scope of electronic services, as
well as increasing the protection of archival documents, erasing the current
archival debt along with continuous digitization and deploying current
modern information technologies. To fulfill these goals, it is necessary
to complete the following tasks:

1. develop conditions for the comprehensive digitization of newly
arriving archival content and the pilot digitization of historical content,

2. tocomplete the functionalities and capacities of the Electronic Archive
of Slovakia and ensure its support,

3. buildspecialized digitization workplaces equipped with book, draft and
large-format scanners and microfilm scanners, including digitization
workflow software for processing digital copies,

4. introduce ArchivLog for recording the life cycle of archival documents,
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5. to make available archival documents from the pilot operation
of digitization workplaces in the Electronic Archive of Slovakia,

6. implement a metadata description automation system using machine
learning technology,

7. implement a system for monitoring the digitization process and
monitoring the work productivity of digitization workplaces,

8. ensure the migration of all digitized archive documents from local
storage to the central data storage, ensure regular backup of the
archive with an emphasis on critical data,

9. ensure sufficient capacity for storing digital copies of archival
documents made by systematic digitization,

10. to equip the research rooms with handheld scanners and computers
in order to reduce the workload of the research room workers,

11. to acquaint the public with the benefits and functioning of the
electronic archive, focusing on prospective users.

The Ministry of the Interior of the Slovak Republic plans to establish
10 digitization workplaces and equip them with the necessary technology,
infrastructure and personnel in order to start the efficient digitization
of archival content. It also plans to complete the development of new
functionalities of the Electronic Archive of Slovakia information system with
the aim of making archive content accessible to citizens, increasing the
efficiency and quality of archive work, and reducing the costs associated with
processing archive documents. It is about the construction of a digitization
and information system technologically based on an already existing system,
including the use of data centers of the Ministry of the Interior of the Slovak
Republic for the purpose of completing the necessary server and storage
capacity. The result of the proposed procedures and measures will be the
improvement of services to the citizen, the saving of financial resources
and the protection of the environment. The publication of digital copies
will significantly reduce the time to search and obtain relevant and unique
information for the purposes of exercising the rights of citizens, for the
needs of solving their life situations, evidential material in court proceedings,
historical research and raising national awareness.



Masova digitalizacia v Slovenskej narodnej kniznici
a jej vysledky

Jan Kovacik

Slovenska ndrodnd kniznica, Nam. J. C. Hronského 1, 036 01 Martin,
jan.kovacik@snk.sk

Masova digitalizacia fondov Slovenskej narodnej kniznice (SNK) sa zacala
v roku 2012 a bola vysledkom implementacie narodného projektu Digitdlna
kniZnica a digitdlny archiv realizovaného v ramci Prioritnej osi 2 Operacného
programu Informatizacia spoloénosti spolufinancovaného zo Strukturainych
fondov EU.V ostatnych desiatich rokoch savnovovybudovanomKonzervaénom
a digitalizathom centre SNK vo Vrutkach zdigitalizovalo (a v pripade
potreby ocistilo, sterilizovalo a zreStaurovalo) viac nez 70 miliénov stran
dokumentov, ¢o predstavuje viac nez 2,8 miliéna objektov (monografii, Cisel
seridlov, ¢lankov, Specialnych a archivnych dokumentov), ktoré boli zaroven
spristupnené odbornej a laickej verejnosti — vsetky digitalizované objekty bez
ohladu na ich autorskopravny status su volne dostupné v Digitalnej kniznici
SNK na vyhradenych koncovych zariadeniach v priestoroch SNK, pricom
desiatky tisic volnych diel, na ktoré sa uz nevztahuje autorskopravna ochrana
(vratane tisicov archivnych dokumentov z Literdrneho archivu SNK a starych
a vzacnych tlaci zo zbierok SNK), je volne dostupnych online z ktoréhokolvek
miesta na svete. V roku 2023 bude dosiahnuty dalsi vyznamny milnik,
ktorym je online a bezodplatné spristupnenie viac nez jedného milidna
tzv. obchodne nedostupnych diel pre pouzivatelov, ktori k nim budu chciet
pristupit z krajin Eurépskeho hospodarskeho priestoru, v désledku ¢oho sa
rozhodujlca Cast slovacikalnej vydavatelskej produkcie 20. storocia a prvej
dekady 21. storocia stane v digitalizovanej forme Siroko dostupna verejnosti,
a to nielen pre vyskum a vzdeldavanie. Uvedeny postup umoznilo uzavretie
rozsirenej hromadnej licencnej zmluvy s autorskou spolo¢nostou LITA v roku
2022, a to na zaklade transpozicie smernice EU o autorskom prave a pravach
suvisiacich s autorskym pravom na digitalnom jednotnom trhu z roku 2019
do slovenského pravneho poriadku.

Prispevok poskytuje strucny opis procesov digitalizacie a jej vysledkov
so zameranim na spristupnovanie digitalizovaného obsahu verejnosti
prostrednictvom Digitdlnej kniznice SNK a jeho dosahy na buducnost
poskytovania knizni¢no-informacnych sluzieb nielen zo strany SNK.
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Mass digitization in the Slovak National Library
and its results

Jan Kovacik

Slovak National Library, Nam. J. C. Hronského 1, 036 01 Martin,
jan.kovacik@snk.sk

The mass digitization of the holdings of the Slovak National Library (SNL)
began in 2012 and was the result of the implementation of the national
project Digital Library and Digital Archive, implemented as part of Priority
Axis 2 of the Operational Program Informatization of Society, co-financed
by EU Structural Funds. In the past ten years, more than 70 million pages
of documents have been digitized (and, if necessary, cleaned, sterilized and
restored) in the newly built Conservation and Digitization Center of SNL in
Vratky, which represents more than 2.8 million objects (monographs, serial
numbers, articles, special and archival documents), which were also made
available to the professional and lay public — all digitized objects, regardless
of their copyright status, are freely available in the SNL Digital Library on
dedicated terminal devices in the SNL premises, while tens of thousands
of free works that are no longer subject to copyright protection (including
thousands of archival documents from the SNL Literary Archive and old and
rare prints from the SNL collections) is freely available online from anywhere
in the world. In 2023, another important milestone will be reached, which is
the availability of more than one million so-called commercially unavailable
works online and free of charge for users who want to access them from
the countries of the European Economic Area, as a result of which a decisive
part of the Slovak publishing production of the 20th century and the first
decade of the 21st century will become widely available to the public in
digitized form, and not only for the needs of research and education. The
mentioned procedure made it possible to conclude an extended collective
license agreement with the LITA copyright company in 2022, based on the
transposition of the EU directive on copyright and copyright-related rights in
the digital single market from 2019 into the Slovak legal order.

The paper provides a brief description of digitization processes and its
results with a focus on making digitized content accessible to the public
through the SNL Digital Library and its impact on the future of the provision
of library and information services not only by the SNL.
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Digitalizacia historickych zbierok v Ustrednej kniznici SAV,
V. V..

Ivona Kollarova

Ustrednd kniZnica SAV, v. v. i., Klemensova 19, 814 99 Bratislava,
ivona.kollarova@savba.sk

Prvé uvahy o digitalizacii historickych zbierok sa vynarali po roku
2000 a ich vysledkom bolo sformovanie jednoduchej stratégie vyberu
dokumentov zalozenej na poznani zbierok a jej unikatnych Casti. Historické
fondy, obsahujuce predovsetkym tlacené knihy, prinasaju ako objekt
digitalizacie velku mieru neziaducej duplicity a multiplicity digitalizovanych
objektov. Zakladnym kritériom je preto jedinecnost, a teda v istom zmysle
nepristupnost pamiatky. Ak je spojena s informaénou atraktivnostou, tak
je spristupnenie v digitalnej podobe zaroven prevenciou rizik vyplyvajucich
z klasického spristupniovania. Digitalizacnu stratégiu postupne formovali
tieto principy a zaroven podnety badatelov, ich potreba mat k dispozicii
konkrétny dokument ako pramen vyskumu. V roku 2005 zacalo v Univerzitnej
kniZnici v Bratislave p6sobit digitalizacné pracovisko a dohoda o spolupraci
umoznila dostat do virtudlneho prostredia prvé historické dokumenty.
V tom cdase sme tak mali k dispozicii nielen najvyssi dostupny Standard
digitalizacie, ale aj spracovania digitalnych objektov a tvorby metadat vo
formate XML v intenciach projektu Manuscriptorium — najvacsej digitalnej
kniznice rukopisov.

Mifnikom formovania hybridnej kniznice bolo zriadenie vlastného
digitalizacného minipracoviska v roku 2008 v ramci projektu NISPEZ —
Ndrodny informacny systém podpory vyskumu a vyvoja na Slovensku — pristup
k elektronickym informacnym zdrojom. Technologické osamostatnenie
prinieslo vacsiu dynamiku a dodnes bolo vytvorenych viac ako 300 digitalnych
objektov. V tomto obdobi sme pristupili aj k digitalizacii zbierky mikrofilmov
— bohatého fondu reprodukcii slovacikalnych tlaci a rukopisov zachovanych
v mnohych instituciach na Uzemi Slovenska, ale aj mimo neho. Uplynulych
12 rokov nebolo len obdobim monotdnneho skenovania dokumentov, ale
umoznilo zapojit sa do nadinstitucionalnych kooperacii. Zbierka pamatnikov
alebo tzv. Stambuchov zo 16. — 19. storocia sa stala zakladom spoluprace
s platformou Inscriptiones alborum amicorum, online prostredim na analyzu,
spristupriovanie a vyhladavanie pamaétnikov v eurdpskych pamaéatovych
inStituciach a zapisov v nich. Zbierka obrazovych dokumentov bola
spristupnena v spolupraci s platformou Pammap — Pamdt mesta Bratislava.
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V roku 2020 sa zacala spolupraca s Centrom vedecko-technickych
informacii SR. Vznikla tzv. virtualna studovria—webové prostredie pre digitalne
objekty rukopisov a historickych tla&i. V roku 2019 sa Ustrednd kniznica SAV
stala pilotnym partnerom spolocnosti Pigl Slovakia, vyvijajucou inovativnu
bezmigracnu technolégiu digitdlneho filmu na dlhodobé uchovavanie
digitalneho obsahu. V roku 2021 poskytla Eurdpska unia podporu projektu
eArchiving of Engineering and Science Library, ktory vznikol na zaklade
spoluprace nérskej spoloénosti Pigl, $panielskej spoloénosti Airbus a Ustredne;
kniznice SAV. Je to projekt vyvoja systémov digitalneho uchovavania dat
v sutlade so Specifikdciami eArchivingu. Jeho déleZitou sucastou je vyvoj
novych modulov systému piglConnect poskytujuceho uzivatelsky privetivy
a jednoduchy spdsob uchovavania informacii. V intenciach tejto spoluprace
sa do virtudlneho prostredia dostane vyznamna cast rukopisnej zbierky
Evanjelického lycea v Bratislave, tzv. Skolsky archiv obsahujuci,,matriky“ skoly,
zaznamy dokumentujuce posobenie sSkoly v rokoch 1714 —1900. Vysledok by
mal spifiat predovéetkym kritérium pohodiného vyhladavania biografickych
dat Studentov lycea a bude zarovern novou skusenostou spristupnenia
obsiahleho a z hladiska tvorby metadat Specifického historického pramena.

Prispevok je retrospektivou zachytavajucou zamery, milniky a uskalia
mikrodejin spristupfovania kulturneho dedicstva v jednej institucii. Takyto
pohlad naviacako dve desatrocia formovania a uskutoc¢riovania digitaliza¢nych
zamerov ukazuje nesulad medzi viziami institucie, oCakavaniami jej klientov
na jednej strane a jej moznostami a obmedzeniami na druhej strane. Pohlad
ponad Uskalia a problémy viak umoZfiuje vnimat, ako Ustrednd kniZnica
SAV pocas dvoch desatroci postupne prostrednictvom niekolkych projektov
preramcovala digitalne spristupnovanie historickych dokumentov od
digitalizacie vybranych dokumentov ku spristupneniu kompaktnych zbierok.



Digitization of historical collections in the Central Library
of Slovak Academy of Sciences

Ivona Kollarova

Central Library of Slovak Academy of Sciences, Klemensova 19,
814 99 Bratislava, ivona.kollarova@savba.sk

First thoughts about the digitization of historical collections emerged after
the year 2000, and their result was the formation of a simple strategy for
selecting documents, based on knowledge of collections and their unique
components. Historical funds, primarily containing printed books, bring a
large degree of unwanted duplication and multiplicity of digitized objects as
an object of digitization. Therefore, the basic criterion is the uniqueness and
thus in some sense the inaccessibility of the monument. If it is associated
with informational attractiveness, then making it available in digital form
is also a prevention of risks arising from the standard way the monument
was being made available. The digitization strategy was gradually shaped by
these principles and at the same time by the researchers’ suggestions and
their need to have a specific document available as a source of research. In
2005, a digitization workplace started to operate at the University Library
in Bratislava, and a cooperation agreement made it possible to get the first
historical documents into a virtual environment. At that time, we had at our
disposal not only the highest available standard of digitization, but also of the
processing of digital objects and the creation of metadata in XML format in
the intentions of the Manuscriptorium project — the largest digital library of
manuscripts.

A milestone in the formation of the hybrid library was the establishment
of its own digitization mini-workplace in 2008 as part of the NISPEZ project
— National Information System for Research and Development Support
in Slovakia — access to electronic information resources. Technological
independence brought greater dynamism and more than 300 digital objects
have been created to date. During this period, we also started digitizing
the microfilm collection — a rich fund of reproductions of Slovak prints and
manuscripts preserved in many institutions in Slovakia, but also outside
of it. The past 12 years were not only a period of monotonous scanning of
documents, but it enabled involvement in supra-institutional cooperation.
Collection of monuments or so-called “Stambuchy” from the 16% — 19th
centuries has become the basis of cooperation with the Inscriptiones alborum
amicorum platform, an online environment for the analysis, access and
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research of monuments and inscriptions in European memory institutions.
The collection of visual documents was made available in cooperation with
the platform Pammap — Memory of the City of Bratislava.

In 2020, began the cooperation with the Center for Scientific and Technical
Information of the Slovak Republic. The so-called virtual study room — web
environment for digital objects of manuscripts and historical prints — was
created. In 2019, the Central Library of Slovak Academy of Sciences became
a pilot partner of the company Piql Slovakia, which is developing innovative
migration-free digital film technology for long-term preservation of digital
content. In 2021, the European Union provided support for the eArchiving
of Engineering and Science Library project, which was created based on the
cooperation between the Norwegian company Piqgl, the Spanish company
Airbus and the Central Library of Slovak Academy of Sciences. It is a project
which develops digital data storage systems in accordance with eArchiving
specifications. Its important part is the development of new modules of
the piglConnect system, providing a user-friendly and simple way of storing
information. In the intentions of this collaboration, a significant part of the
manuscript collection of the Evangelical Lyceum in Bratislava will be stored in
this virtual environment, the so-called the school archive; containing school
“registers” which record documentation of the school’s activities in the years
1714 — 1900. The result should primarily meet the criterion of convenient
search of biographical data of lyceum students and will also be a new
experience of declassifying a comprehensive historical source specific from
the point of view of creating metadata.

The contribution is a retrospective capturing the intentions, milestones
and pitfalls of the microhistory of making cultural heritage accessible
in one institution. Such a view of more than two decades of forming and
implementing digitization intentions shows a discrepancy between the
visions of the institution, the expectations of its clients on the one hand,
and its possibilities and limitations on the other. Looking beyond the pitfalls
and problems, however, allows us to see how the Central Library of Slovak
Academy of Sciences gradually over two decades, through several projects,
reframed the digital access of historical documents from the digitization of
selected documents to the accessibility of compact collections.



Digital humanities - nastroje spristupiiovania historického dedi¢stva

Fond Hlavného komorskogrofskeho uradu v Banskej
Stiavnici a jeho digitalizacia

Juraj Michelik

Slovensky ndrodny archiv, Specializované pracovisko Slovensky
bansky archiv, Radni¢né ndmestie 16, 969 01 Banska Stiavnica,
juraj.michelik@minv.sk

V roku 1571 rakusky cisar vydal tzv. Maximilianov bansky poriadok, ktorym
bol ustanoveny hlavny komorsky gréf. Jeho Glohou bolo centralizovat bansku
spravu v Hornom Uhorsku a hdjit zaujmy panovnika. Urad bol zriadeny
v Banskej Stiavnici ako najvyznamnej$om banskom meste v stredoslovenskej
oblasti. Od 17. storocia az do 19. storocia Hlavny komorskogréfsky urad (dalej
len HKG) sustred'oval dolezité banské dokumenty z celého Horného Uhorska.
Dnes je archivny fond HKG najrozsiahlejsSim a najvyznamnejSim fondom
Slovenského banského archivu v Banskej Stiavnici. Obsahuje vzacne banské
mapy, najstarsiu z roku 1642, plany banskych strojov a zariadeni, berggerichty
a ordinarid. Fondové oddelenie Banské mapy a plany HKG bolo v roku 2007
zapisané do medzindrodného registra UNESCO Pamat sveta. Zapisom
do registra sa Slovenskd republika zaviazala zvysit ochranu archivnych
dokumentov ich digitalizaciou. Touto ulohou bolo vldadou SR poverené
Ministerstvo vnutra SR, ktoré zriadilo Specializované digitalizacné pracovisko
s velkoformatovym skenerom CRUSE vo vtedajsom Stadtnom Ustrednom
banskom archive v Banskej Stiavnici, kde st banské mapy a plany HKG ulozené.
Za desat rokov systematickej digitalizacie sa podarilo cely rozsiahly archivny
fond zdigitalizovat a spristupnit badatelom. Cast digitalizatov je spristupnend
Sirokej verejnosti v Elektronickom archive Slovenska.
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Eund of the Main Chamber Count Office in Banska
Stiavnica and its digitization

Juraj Michelik

Slovak Mining Archives (Slovak National Archives), Radni¢né ndmestie 16,
969 01 Banska Stiavnica, juraj.michelik@minv.sk

In 1571, the Austrian emperor issued the so-called Maximilian’s mining
order, by which the head chamber count was appointed. His task was to
centralize the mining administration in Upper Hungary and defend the
interests of the monarch. The office was established in Banska Stiavnica
as the most important mining town in the Central Slovak region. From the
17th century until the 19th century, the Main Chamber Count Office (MCCO)
gathered important mining documents from all over Upper Hungary. Today,
the MCCO archive fund is the largest and most important fund of the
Slovak Mining Archive in Banska Stiavnica. It contains rare mining maps, the
oldest from 1642, plans of mining machines and equipment, berggerichts
and ordinaries. In 2007, the fund department of MCCO called the Mining
Maps and Plans was entered into the UNESCO World Heritage International
Register. By entering the register, the Slovak Republic has committed itself
to increasing the protection of archival documents by digitizing them.
The Ministry of Interior of the Slovak Republic was entrusted with this task
by the Government of the Slovak Republic, which established a specialized
digitization workplace with a large-format CRUSE scanner in the then State
Central Mining Archive in Banskd Stiavnica, where mining maps and MCCO
plans are stored. During the ten years of systematic digitization, the entire
extensive archive fund was digitized and made available to researchers. Part
of the digitized files is made available to the general public in the Electronic
Archive of Slovakia.
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Digitalizacia pramenov k dejinam Bratislavy
Juraj Sedivy

Katedra archivnictva a muzeoldgie, Filozofickd fakulta, Univerzita Komenského
v Bratislave, Gondova 2, 811 02 Bratislava 1, juraj.sedivy@uniba.sk

Uz priblizne jednu generaciu je historiografia na Slovensku konfrontovana
s digitalnym svetom. Kym samotnu interpretaciu pramenov (napr. vyuZzitim
umelej inteligencie alebo Digital humanities vo vseobecnosti) takmer
neovplyvnil, tak prvotnu heuristicki fazu spracdvania, spristupfiovania
a filtrovania historickych dat ovplyvnil uz ovela vyraznejSie. Digitalizaciu
pramenov na Slovensku mozno rozdelit do Styroch zakladnych faz (z ktorych
niektoré prebiehali ¢i eSte aj existuju paralelne): 1. digitalizovanie cimélii na
e-nosi¢och (CD, neskér DVD-ROM), 2. individualna digitalizacia ad hoc podl|a
zaujmu badatelov, 3. snaha o koordinované digitalizovanie nadkritickych
mas pramenov (napr. Slovakiana), 4. dlhodobé iniciativy mensich zoskupeni
smerujuce k online spristupnovaniu doteraz menej pristupnych pramenov
(napr. PamMap.sk). Z hladiska zaberu prameriov mozno rozliSovat:

a) inStituciondlnu digitalizaciu prameniov (primarny ciel je obvykle
vytvaranie digitalnej képie na ucely ochrany pramenov — napr. v MMB
digitalizacia zbierky fotografii; obvykle su digitalizaty pristupné len vnutri
indtitUcie a doplfianie metadat je individualne);

b) rezortnu digitalizdciu smerujucu k prehladu o zbierkach napriec
institiciami v ramci jedného sektoru pamétovych institucii (napr. SNG
iniciovala a viaceré galérie (ako GMB) sa pripojili k portalu Webumenia;
pre muzea vznikol intrarezortny portal CEMUZ a pre archivy sa pripravuje
Elektronicky archiv Slovenska, na ktorom su vsak zatial pristupné len zoznamy
fondov a zbierok, ako aj niektoré archivne pomaécky, postupne by mali pribudat
aj digitalizaty archivnych dokumentov ako takych; medzinarodnym typom
vnutrorezortného portalu su dva medzinarodné projekty Monasterium.net,
napr. databaza stredovekych listin — z bratislavskych archivov SNA a AMB
a rakusko-slovensky projekt CRARC (digitalizaty dradnych knih z AMB a SABA
—hoc aj len s minimom metadat);

c) tematické portaly maju obvykle len parcidlny zdber (konkrétne
k Bratislave napr. DIFMOE zameriavajuci sa na nemecké (spociatku najma
tlacené) a v nemcine pisané pramene — len k dejinam Bratislavy ponuka vyse
5000 jednotiek, z nich najcennejSie su noviny s OCR spristupnenym obsahom);

d) komplexné pamatové portdly, ako je Slovakiana (necelych 70 000
digitalizdtov zo SNA, SNM, MMB a dalsich) alebo PamMap.sk (nielen cca.
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30 000 digitalizatov historickych pramerniov, ale aj encyklopédia a mapova
aplikacia prepojena s portdlom towns.sk, kde je historicky atlas mesta
Bratislavy — na rozdiel od Slovakiany aj s mnoZstvom privatnych pramenov).
Cielom prispevku je porovnat plusy a minusy portdlov a pozriet sa na ne
kritickym okom uZivatela.
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Digitization of sources for the history of Bratislava
Juraj Sedivy

Department of archive studies and museology, Faculty of Arts, Comenius
University in Bratislava, Gondova 2, 811 02 Bratislava 1,
juraj.sedivy@uniba.sk

For approximately one generation now, historiography in Slovakia has been
confronted with the digital world. While it hardly influenced the interpretation
of sources (e.g. by using artificial intelligence or digital humanities in general),
it influenced the initial heuristic phase of processing, making available and
filtering historical data much more significantly. The digitization of sources in
Slovakia can be divided into 4 basic phases (some of which took place or still
exist in parallel): 1) digitization of heirlooms on e-carriers (CD, later DVD-rom),
2) individual ad-hoc digitization according to the interest of researchers, 3)
the effort for coordinated digitization of supercritical masses of sources (e.g.
Slovakiana), 4) long-term initiatives of smaller groups aimed at online access to
previously less accessible sources (e.g. PamMap.sk). From the point of view of
capturing sources, we can talk about

a) institutional digitization of sources (the primary goal is usually the
creation of a digital copy for the purpose of protecting sources — e.g. in the
Bratislava City Museum it was the digitization of a collection of photographs;
usually the digitized images are accessible only inside the institution and the
addition of metadata is individual);

b) departmental digitization leads to an overview of collections across
institutions within one sector of memory institutions (e.g. Slovak National
Gallery initiated and several galleries (such as Bratislava City Gallery) joined
the portal Webumenie; the CEMUZ intra-departmental portal was created
for museums, and the Electronic Archive of Slovakia is being prepared for
archives, on which, however, only lists of funds and collections as well as
some archival aids can be accessed for now, digitized archival documents as
such should gradually be added; the international version of intra-ministerial
portal are the two international projects Monasterium.net (database of
medieval documents — from the Bratislava archives of Slovak National
Archives and Bratislava City Archive) and the Austrian-Slovak project CRARC
(digitalizations of official books from Bratislava City Archive and State Archiv
in Bratislava — albeit with only a minimum of metadata)

c) thematic portals usually only have a partial scope (specifically, for
Bratislava, e.g. DiIFMOE focusing on German (initially mainly printed) sources
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and sources written in German — it offers more than 5,000 units on the
history of Bratislava alone, of which the most valuable are newspapers with
OCR accessible content);

d) complex memory portals such as Slovakiana (almost 70,000 digitized
items from Slovak National Archives, Slovak National Museum, Bratislava
City Museum and others) or PamMap.sk (not only approx. 30,000 digitized
historical sources, but also an encyclopaedia and map application linked to the
towns.sk portal, where historical city atlas of Bratislava can be found — unlike
Slovakiana, also with many private sources). The goal of the contribution is to
compare the pros and cons of these portals and look at them with a critical
eye of the user.
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Moznosti, vyhody, prinosy, prekazky a nastrahy
vyucovania Digital humanities v historickych vedach
(niekol'ko postrehov z pripravy vysokoskolského
vyucovacieho predmetu)

Peter Labanc

Katedra historie, Filozoficka fakulta, Trnavskd univerzita v Trnave,
Hornopotocnd 23, 918 43 Trnava, peter.labanc@truni.sk

Dne je uz klisé tvrdit, Ze digitdlne technoldgie zasahuju do kazdej oblasti
ludskej Cinnosti. Je to fakt, ktory uz nepodlieha diskusii. Ta by sa vSak mala
zamerat nato, akym spdsobom vieme a mozeme ¢o najlepsie vyuzit spomenuté
technolégie v humanitnych vedach, v nasom pripade v historickom vyskume.
Sucastou tychto Uvah musi byt bezpodmienecne aj otdzka pripravy buducich
historikov — terajSich Studentov na vyuzitie informacnych technoldgii nielen
pri ich Studiu, ale tiez potencidlne v ich profesionalnom Zzivote buduceho
historika, resp. zamestnanca pamatovych institucii.

Prispevkom k tejto diskusii je vytvorenie nového dvojsemestralneho
univerzitného predmetu Digital humanities v historickych vedach a archeolégii,
zaCleneného do odporucaného Studijného programu na Katedre historie
a Katedre klasickej archeoldgie Filozofickej fakulty Trnavskej univerzity v Trnave
so zaCatim vyucby v akademickom roku 2022/2023. PredloZeny prispevok
v sebe sumarizuje skdsenosti z formovania a vytvarania tohto predmetu. Tie
sa daju rozdelit do niekolkych skupin v chronologickej postupnosti ich riesenia.

Vzhladom na nepreberné mnozstvo spdsobov uplatnenia digitalnych nastrojov
v historickych vedach bolo v prvej faze nasich Gvah najprv potrebné Specifikovat
najvhodnejSie nastroje vyuzitelné Studentmi nielen pri ich dalsom Studiu, ale
tiez aj v dalSom uplatneni. Tato selekcia sa nezaobisla bez porovnavania vyhod
a prinosov jednotlivych moznosti v aktualnych trendoch historického vyskumu. Na
zreteli bolo potrebné mat zaroven aj strednodobé a dlhodobé hladisko ich vyuZitia,
udrzatelhosti a prinosu v dalSom profesionalnom Zivote Studentov historickych
vied. A to bez ohladu na to, ¢i budu pracovat priamo vo vedeckovyskumnej
oblasti, alebo v profesiach s historiou previazanych len okrajovo alebo nepriamo.

Do formovania predmetu musela prehovorit aj materidlna stranka
a potencial udrzatelnosti narocnejsich IT nastrojov a infrastruktury v kontexte
dlhodobého podfinancovania humanitnych vied na Slovensku. Z tejto nudze sa
podarilo urobit cnost v podobe vystavania predmetu na cenovo udrzatelnych
softvérovych platformach.
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Possibilities, advantages, benefits, obstacles and pitfalls
of teaching Digital Humanities in historical sciences (a few
observations from the preparation of a university course)

Peter Labanc

Department of History, Faculty of Arts, Trnava University in Trnava,
Hornopotocnd 23, 918 43 Trnava, peter.labanc@truni.sk

Today, it is already a cliché to say that digital technologies affect every area
of human activity. It is a fact that is no longer subject to debate. However,
the debate should focus on how we know and can best use the mentioned
technologies in the humanities, in our case, in historical research. These
discussions must also include the question of preparation of future historians
— current students for the use of information technology not only during their
studies, but also potentially in their professional life as a future historian, or
employee of memory institutions.

The contribution to this discussion is the creation of a new two-semester university
subject called Digital Humanities in historical sciences and archeology included in the
recommended study program at the Department of History and the Department
of Classical Archeology of the Faculty of Arts of the University of Trnava in Trnava,
starting in the academic year 2022/2023. The submitted contribution summarizes
the experiences of forming and creating this university subject. These experiences
can be divided into several groups in the chronological order of their solution.

Due to the endless number of ways of applying digital tools in historical
sciences, in the first phase of our considerations, it was first necessary to specify
the most suitable tools to be used by students not only in their further study,
but also in further application. This selection did not go without comparing the
advantages and benefits of individual options in the current trends of historical
research. At the same time, it was necessary to take into account the medium
and long-term point of view of their use, sustainability and contribution in the
further professional life of students of historical sciences. And that regardless
of whether they will work directly in the scientific and research field, or in
professions connected to history only marginally or indirectly.

The material side and the potential of sustainability of more demanding
IT tools and infrastructure in the context of long-term underfunding of the
humanities in Slovakia had to speak into the formation of the subject. This
necessity has been turned into a virtue in the form of building and basing the
subject on cost-effective software platforms.
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Miért vagtunk bele sajat fejlesztésbe? A Magyar Nemzeti
Levéltar tapasztalatai a Transkribusszal és a szolgaltaté
alapu megkozelitésekkel

Szatucsek Zoltan

Magyar Nemzeti Levéltar, 1014, Budapest Bécsi kapu tér 2-4, Magyarorszdg,
szatucsek.zoltan@mnl.gov.hu

Napjainkban talan egyetlen olyan ujitas sem igér a levéltarak szamara
olyan latvanyos attdrést, mint amit a kézirasfelismerés tud nyudjtani. A mara
mar tekintélyes szamban digitalizalt gyljtemények jelent6s része ugyan
online elérhetd, de a tartalom gépi feldolgozasanak, strukturalt kinyerésének
és szemantikus kereshet8ségének legnagyobb akadalya a géppel olvashaté
szovegek hianya. Az Eurdpai Bizottsag altal két fejlesztési cikluson keresztil
tamogatott Transkribus platfhorm gyors elterjedése hozzajarult ahhoz,
hogy a korabban csak kddok szintjén elérhetd algoritmusok a hétkoznapi
felhasznaldk szamara is kiprobalhatova, elérhetévé tegyék a technoldgiat.
A gyorsan bovilé felhasznaldi kozdsség tapasztalatai egyrészt felhivtak a
figyelmet a Transkribus korlataira, a szolgaltatasok nagy volumenben valé
igénybevételének finanszirozhatdsagara, a torténeti kéziratok nagyfoku
diverzitasara, kiléonosen az olyan specialis gyljteményekre, mint a tablazatok
vagy térképek. A Magyar Nemzeti Levéltar felismerve a lehet8séget, amit
az Orizetében |évé levéltari anyag teljes szovegl kereshet6ségének igérete
jelent, tobb projektben kezdett ismerkedni azokkal a folyamatokkal, amelynek
az eredményeként szolgaltatasaiba tudja agyazni az ily mdédon feldolgozott
tartalmakat. Ennek a munkanak az eddigi legnagyobb eredménye az 1828.
évi 0sszeiras teljes névanyaganak, mintegy 170 ezer oldalnak és 2 millid
egykoru személynévnek a publikdlasa. Jelen el6adas a Transkribusszal
folytatott prébalkozasokat bemutatva ismerteti az European Digital Treasures
projekt soran 6t orszag nemzeti levéltaraval egylitt megvaldsitott feldolgozast
és azokat a tapasztalatokat, amelynek eredményeként a Transkribus
alternativajaként a levéltar sajat munkafolyamat fejlesztésébe kezdett.
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Why do we need our own processes? Experiences with
Transkribus and vendor based solutions in the National
Archives of Hungary

Zoltan Szatucsek

National Archives of Hungary, 1014, Budapest Bécsi kapu tér 2-4, Hungary,
szatucsek.zoltan@mnl.gov.hu

Today, probably no other innovation promises for the archives such a
remarkable breakthrough as handwriting recognition. While a vast number
of collections digitised in the past years and decades and are now available
online, the biggest obstacle to automatic processing, structured retrieval
and semantic searchability is the lack of machine-readable texts. The rapid
adoption of the Transkribus platform, supported by the European Commission
over two development cycles, has helped to bring the algorithms, previously
available onlyin code, to the everyday user. On the other hand the experiences
of arapidly expanding user community have drawn attention to the limitations
of Transkribus, the financial feasibility of large-scale use of its services, the
diverse needs of the sector and the great diversity of historical manuscripts,
especially for special collections such as spreadsheets and maps. Recognising
its potential for the archival material in its custody, the Hungarian National
Archives has started to explore HTR technics in order to be able to embed new
content into its services. The most spectacular result of this work so far is the
publication of the complete names of the 1828 census, some 170,000 pages
and 2 million personal names. This presentation will give an insight into the
experiments inside and outside of Transkribus, the work carried out with five
national archives in the framework of the European Digital Treasures project,
and the experience gained from it, which has led us to start developing our
own workflow as an alternative to the existing platforms.
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Transkripcia historickych dokumentov v kontexte
Digital humanities

Dusan Katuscak

Stdtna vedeckd kniZnica v Banskej Bystrici, Lazovnd 9, 975 58 Banskd
Bystrica / Ustav bohemistiky a knihovnictvi, Filozoficko-pfirodovédni fakulta,
Slezska univerzita v Opavé

Masarykova tfida 343/37, 746 01 Opava, Ceskd republika,
dusankatuscak@gmail.com

V polytematickom prispevku sa autor venuje téme transkripcie (OCR a HTR)
a niektorym vysledkom transkripcie historickych dokumentov v projekte
SKRIPTOR. Vysvetluje metodologicky kontext transkripcie v Digital humanities
a poukazuje na globdlne trendy v oblasti dokumentacie v pamaétovych
a fondovych instituciach a systémoch (robotizacia, umela inteligencia). Autor
poukazuje na objektivne existujuce napatie medzi prudkym technologickym
rozvojom, najma technoldgie digitalizacie, umelej inteligencie, virtudlnej
reality, vizualizdcie, rozsirenej reality, ktoré nevyhnutne potrebuju ,potravu”
v podobe dokumentov, vecnych a osobnych ddt a poznatkov, aby mohli
digitalne informacné sluzby. Na jednej strane povazuje za dolezité vytvdrat,
zhromaZdovat digitalne dataa poznatky anadruhejstrane vyuZivattieto dataa
poznatky. Zdéraznuje, Ze dnes uz nie je hlavnym ciefom a problémom samotna
tvorba mohutnych digitalnych archivov a repozitarov dat. TaZisko sa prenasa
na potrebu vyuZivania dat a poznatkov v novych technologickych projektoch
a nastrojoch, ako je napr. rozSirena (obohatend) realita. Na zaklade vlastnych
experimentov opisuje konkrétne nevyhnutné kroky a postupy transkripcie
historickych dokumentov. Stru¢ne opisuje proces tvorby modelov na zaklade
vlastnych nasnimanych a verejne dostupnych digitalnych rukopisnych
a tlacenych zdrojov. Zmienuje sa o nakladoch na transkripciu. Z digitalnych
zbierok Statnej vedeckej kniZnice v Banskej Bystrici v rémci projektu SKRIPTOR
vykonal experimenty s tymito dokumentmi: ¢asopis Jitfenka (Schwabacher)
JPG format, 1840, 128 s.; publikacia Jdnosik (Schwabacher) JPG format,
1862, 32 s.; noviny Obzor (Antikva a Schwabacher), PDF format, 1866, 293 s.;
monografia Cirkev Ewanjelicko-Lutherdnskd (Schwabacher), JPG format, 1861,
375 s. Dalej tvoril modely na zéklade &eskych zdrojov: noviny Moravské noviny
(Antikva a Schwabacher), PNG format, 1849, 20 s.; noviny Opavsky Besednik
(Antikva a Schwabacher) vo formate PNG, 1861, 9 s. Vo vlastnych modeloch
transkripcie pre frakturu a antikvu dosiahol parametre tréningového suboru
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CER 0,03 % a valida¢ného suboru CER 1,78 %. V transkripcii unikatnej horno-
a dolnoluZickej srbciny podla ¢asopisu LuZica (1909) dosiahol presnost
transkripcie 99,2 % pri danom pisme. V rdmci projektu SKRIPTOR pracuje
autor so Studentmi na transkripcii historickej cca 500-stranovej rukopisnej
nemeckej kuchdrskej knihy z roku 1667 z archivu v Jeseniku. Na transkripciu
boli nasnimané v archive v Rimavskej Sobote s pouZitim zariadenia ScanTent
a softvéru DocScan dokumenty: Mestecko Tisovec. Kurentdlny protokol
(Derivovany subor PDF, 500 MB, cca 500 obr.,, 175 dvojstran. Rukopis,
sloventina, ca 1780 a n.) a Skolskd zdpisnica, rukopis, slovenéina, 1836,
cca 110 MB. Potrebny je dalej dokladny opis dokumentov, tréning modelu,
transkripcia, spristupnenie. Uvddza, ktoré dokumenty su verejne dostupné
cez platformu Read&Search. Opisuje stav rozpracovanosti svojho projektu
virtudlnej zbierky Collectanea Martina Lauceka, v ramci ktorého sa usiluje
jednak sustredit vsetky nasnimané zvazky Collectaney z réznych zdrojov (SNA,
SNK, 0SzK, UKB), vytvorit model transkripcie a spristupnit virtudlnu zbierku
Collectanea. Napokon navrhuje institucionalizovat transkripciu historickych
dokumentov na Slovensku a nacrtdva zameranie takejto novej entity.



Transcription of historical documents in the context
of “digital humanities”

Dusan Katuscak

State Scientific Library in Banskad Bystrica, Lazovna 9, 975 58 Banskad Bystrica
/ Institute of the Czech Language and Library Science, Faculty of Philosophy
and Science, Silesian University in Opava, Masarykova trida 343/37, 746 01
Opava, Czech Republic, dusankatuscak@gmail.com

In this polythematic contribution, the author addresses the topic of
transcription (OCR and HTR) and some results of the transcription of historical
documents in the SKRIPTOR project. He explains the methodological context
of transcription in “digital humanities” and points to global trends in the field
of documentation in memory and fund institutions and systems (robotization,
artificial intelligence). The author points to the objectively existing tension
between the rapid technological development, especially the technologies
of digitization, artificial intelligence, virtual reality, visualization, augmented
reality, which inevitably need “sustenance” in the form of documents,
material and personal data and knowledge, so that libraries, archives
and other information institutions can provide the highest quality digital
information services possible. He considers it important, on the one hand,
to create and collect digital data and knowledge and, on the other hand,
to use this data and knowledge. He emphasizes that today the creation of
massive digital archives and data repositories is no longer the main goal and
problem. The focus is transferred to the need to use data and knowledge in
new technological projects and tools, such as augmented (enriched) reality.
Based on his own experiments, he describes the specific necessary steps
and procedures needed for the transcription of historical documents. He
briefly describes the process of creating models based on his own scanned
and publicly available digital manuscript and printed sources. He mentions
the cost of transcription. He conducted experiments with the following
documents from the Slovak Scientific Library in Banska Bystrica’s digital
collections as part of the SKRIPTOR project: magazine Jitfenka (Schwabacher)
JPG format, 1840, 128 p.; publication Jdnosik (Schwabacher) JPG format,
1862, 32 p.; newspaper Obzor (Antikva and Schwabacher), PDF format, 1866,
293 p.; monograph Cirkev Ewanjelicko-Lutheranskd (Schwabacher), JPG
format, 1861, 375 p. He also created models based on Czech sources: the
newspaper Moravské noviny (Antikva and Schwabacher), PNG format, 1849,
20 p., the newspaper Opavsky Besednik (Antikva and Schwabacher) in PNG
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format, 1861, 9 p. In his own transcription models for fracture and antiquity,
he achieved the parameters of the training set CER 0.03% and the validation
set CER 1.78%. In the transcription of the unique Upper and Lower Lusatian
Serbian according to the magazine LuZica (1909), he achieved a transcription
accuracy of 99.2% for the given script. As part of the SKRIPTOR project, the
author is working with students on the transcription of an approx. 500-pages
long, historical, handwritten German cookbook from the year 1667, which
is from the archive in Jesenik. The following documents were scanned for
transcription in the archive in Rimavska Sobota using the ScanTent device and
the DocScan software: The town of Tisovec. Curental protocol (Derived PDF file,
500 MB, approx. 500 images, 175 double pages. Manuscript, Slovak, approx.
1780 and later), and School memorandum, manuscript, Slovak, 1836, approx.
110 MB. Furthermore, a thorough description of the documents, model
training, transcription, and of access are needed. He states which documents
are publicly available via the Read&Search platform. He describes the state of
development of his project regarding the Martin Laucek’s Collectanea virtual
collection, in which he is trying to gather together all scanned Collectanea
volumes from various sources (SNA, SNK, OSzK, UKB), create a transcription
model and make the Collectanea virtual collection accessible. Finally, he
proposes to institutionalize the transcription of historical documents in
Slovakia and outlines the focus of such a new entity.
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Zachované rukopisné dielo lzdka Abrahamidesa Hrochotského (1557 —
1621), evanjelického kazatela vo Zvolene, tvori vyznamny a doposial malo
vyuzivany pramen k nabozenskym, kulturnym, socialnym a jazykovym
pomerom. Zbierka kazni doteraz nebola badatelsky spristupnena v edicii,
poskytuje preto bohaté moznosti na pracu v platforme Transkribus. Prednosti
automatického rozpoznavania rukopisu sa prejavuju zvlast v tomto pripade,
ked ide o text pisany rovnakou rukou v kratkom ¢asovom useku (pismo sa
preto zasadne nemeni) a rukopis dosahuje relativne velky rozsah.

Rukopisna postila predstavuje Abrahamidesov original z prelomu 16. a 17.
storocia, pisany subezne novogotickym aj humanistickym pismom v rozsahu 722
stran. Niekolko stran je vakantnych, pricom porusené s CiastoCne chybajucim
textom su iba Styri strany. Postila pozostava z 30 kazni a troch prednasanych reci.
Venuju pozornost moru, drahote a hladu, odpustkom, strigam, pominutelnosti
[udského Zivota, uZere a osmanskému ohrozeniu. Jednotlivé kazne povodne
tvorili osobitné zoSity. Neskér boli v pozmenenom poradi zviazané v novej
vazbe. Jazykom postily je slovakizovana cestina, dokument preto tvori
vyznamnu jazykovd pamiatku. Rukopis je uloZzeny v Literarnom archive
Slovenskej narodnej kniznice v Martine, kde ho pracovnici archivu zdigitalizovali
s rozliSenim 200 DPI. Po pociatocnych obavach sa takéto rozliSenie ukazalo
ako dostacujuce na pracu v prostredi Transkribus. Pramen navonok vystihuje
cestina s réznym podielom slovakizmov (ale i hungarizmov a germanizmov),
avéak tento dominantny jazyk dopifiaju pocetné pasaze v latin¢ine, sporadické
pasaze v gréctine, velmi zriedkavo aj v hebrejcine. Hoci je text vyhotoveny
jednou pisarskou rukou, vzhladom na pouzivanie réznych jazykov sa meni
paleograficka charakteristika. Z uvedenych dévodov do manualneho prepisu
(ortograficky vernej transliteracie) neboli zahrnuté grécke a hebrejské pasaze,
ktoré nedosahuju dostatocny pocet slov potrebnych na trénovanie modelu.
V rukopise za uréujuci mozno povazovat Cesky a latinsky text, ktoré sa navzajom
liSia Stylom aj druhom pisma. Grafémy v obidvoch typoch textu sa sice odlisuju,
zaroven vSak maiju aj spolocné znaky alebo sa prelinaju.
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Po segmentdcii jednotlivych riadkov v rukopise sme pristupili k vytvaraniu
modelov v softvéri Transkribus. Prvy model tvorila cvi¢na vzorka s poétom
10 119 slov. Chybovost znakov (CER) bola v cvicnom subore 0,26 % a v
overovacom subore 11,44 %, ¢o mozno povazovat za stale zrozumitelny
vysledok. Druhy model, ktory pracoval s mensou cvi¢nou vzorkou (2 652
slov), vykazoval chybovost v cvicnom subore 0,27 % (velmi podobnd hodnote
predchadzajuceho modelu) a v overovacom subore 9,68 % (mierny pokles).
Treti model pracoval so zlu¢enim vacsej ¢asti dovtedy vyuZivanych cvic¢nych
vzoriek (11 434 slov). Chybovost v tomto modeli bola v cvichom subore
1,55 %, avSak v dolezitejSom overovacom subore klesla na 7,99 %, o je
pouzitelny vysledok. Na zdklade modelov sa ukazuje, Ze ich efektivita sa
zvySuje s poctom slov zaddvanych do cvi¢nej vzorky. Bude preto potrebné
pracovat s po¢tom az 15 000 slov, ktoré odporuca Transkribus. Dévodom je
paleografickd narocnost rukopisu. Zdmerom pri tvorbe dalSich modelov je
znizit chybovost priblizne na 5 %, v idedlnom pripade aj nizsiu.
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The preserved manuscript work of Isaac Abrahamides Hrochotius (1557
— 1621), an evangelical preacher in Zvolen, constitutes an important and so
far little-used source for religious, cultural, social and linguistic matters. The
collection of sermons has not yet been made available for research in an
edition; that is why it provides wide possibilities for work in the Transkribus
platform. The merits of the automatic handwriting recognition become
evident especially in this case, when it comes to the text written by the same
hand in a short period of time (the script therefore does not fundamentally
change) and the handwriting reaches a relatively large range.

The manuscript Postil represents Abrahamides’ original from the turn
of the 16™ and 17 centuries, written simultaneously in neo-Gothic and
Humanistic script, in the extent of 722 pages. Several pages are vacant, while
only four pages are disrupted with partially missing text. The Postil consists
of 30 sermons and three presented speeches. They pay attention to plague,
costliness and hunger, indulgences, witches, the transience of human life,
usury and the Ottoman Threat. Individual sermons originally formed separate
notebooks. Later, they were bound in a new book binding in a changed order.
The language of the Postil is Slovakized Czech; therefore the document forms
a significant linguistic monument. The manuscript is stored in the Literary
Archive of the Slovak National Library in Martin, where the archive staff
digitized it with a resolution of 200 DPI. After initial concerns, such resolution
proved to be sufficient for working in the Transkribus environment. The
source outwardly epitomizes Czech with a varying portion of Slovakisms (but
also Hungarianisms and Germanisms), however this dominant language is
complemented by numerous passages in Latin, sporadic passages in Greek,
and very rarely also in Hebrew. Although the text is made by one scribal hand,
the palaeographic characteristics change due to the use of different languages.
For the stated reasons, the Greek and Hebrew passages, which do not reach a
sufficient number of words needed for training the model, were not included
in the manual transcription (orthographically faithful transliteration). The
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Czech and Latin texts, which differ from each other in style and type of the
script, can be considered to be decisive in the manuscript. Even though the
graphemes in both types of text are different, they have common features or
they overlap.

After the segmentation of individual lines in the manuscript, we proceeded
to create models in the Transkribus software. The first model consisted of a
training sample with 10,119 words. The character error rate (CER) was 0.26%
in the training set and 11.44% in the testing set, which can be considered a still
understandable result. The second model, which worked with a smaller training
sample (2652 words), showed an error rate of 0.27% in the training set (very
similar to the value of the previous model) and 9.68% in the testing set (a slight
decrease). The third model worked with the unification of a larger part of the
training samples used until then (11,434 words). The error rate in this model
was 1.55% in the training set, but dropped to 7.99% in the more important
testing set, which is a usable result. On the basis of the models, it is shown
that their effectiveness increases with the number of words entered into the
training sample. It will therefore be necessary to work with the number of up to
15,000 words recommended by Transkribus. The reason is the palaeographic
complexity of the manuscript. The intention when creating other models is to
reduce the error rate to approximately 5%, ideally even lower.
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Rukopisné archivalie jsou jiZ po tisice let nesmirnou pokladnici informaci.
Bohuzel, i pres veskerou snahu, kterou ¢lovék vynaklada na zachovani téchto
neocenitelnych poklad(, se jednoho dne fyzicky rozpadnou. Diky posunu v
technice a modernim zarizenim se nam dafi je zanechat budoucim generacim,
napriklad formou digitalizace apod. Klasické transkripce textU, které pomahaji
tyto skvosty udrzovat, jsou jiz ve svété celkem znamé. Kdezto transkripce
historickych rukopis( jsou zatim stdle brany jako celkem nové odvétvi, které
se nachazeji ve stadiu vyzkumU a sbirani co nejvétsiho mnozstvi materidla k
praci s nimi.

Hlavnim cilem referatu proto bude poukazat na moznosti, jak uplatnit
nastrojeumeéléinteligence (vnasem pripadé platformy Transkribus =komplexni
platforma na digitalizaci, rozpoznavani textu pomoci umeélé inteligence, dale
prepisu a vyhledavani historickych dokumentd v jakémkoliv jazyku v rdmci
transkripce). Dokazat, Ze tato celkem stidle nova metoda, zajistuje zlepseni
dostupnosti a celkového zpfistupnéni historickych rukopist. PoukaZzeme nejen
na nutnost vytvoreni vlastniho modelu transkripce, ale predstavime vlastni
model, na kterém jsme praci s umélou inteligenci pouzili. Model byl hledan
dle presné danych a stanovenych kritérii. Jedna se o starou kucharskou knihu
z roku 1667, nalezenou nahodou na puadé Vodni tvrze v Jeseniku, dneSnim
sidle Vlastivédného muzea Jesenicka v Ceské republice. Dnes je jiZ sbirka
uloZzena ve Statnim okresnim archivu Jesenik. Obsahuje soupis kucharskych
receptu, predevsim panskych jidel. Cely originalni ndzev v némeckém jazyce
zni: Koch und Einmachbuch von Allerley Eingemachten Sachen von Zucker,
Hénig und aller Friichten, auch und erschiedlicher gueten Speisen, tedy volné
prelozeno jako Kucharka potravin a zavarenin. Konzervované vsechny véci z
cukru, medu a vSeho ovoce, a také z rtiznych dobrych potravin. Tento velmi
objemny rukopis, ktery skyta pres 800 stran, je psan v typu pisma kurent, tedy
némeckou verzi bézné novogotické kurzivy pouzivané od 16. stoleti. Autor
této kucharské knihy nebyl zjistén. Pravé diky tomuto vlastnimu modelu
jsme schopni ovérit pouzitelnost jak zarizeni ScanTent, potfebného pro
provadénou transkripci, tak i samotného softwaru DocScan, ktery se pouziva
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pfi snimani rukopis(i. Budeme tedy schopni ziskat poznatky a data pro zadvér a
ovérenifunkcionality platformy Transkribus a predstavit tim inovativni pfistup
ke zpfistupnéni rukopisného pisemného dédictvi. Soucasti referatu budou i
pfiloZzené fotografie pfimo z provadéného vyzkumu na vybranych rukopisech
a také uspésné ukazky modell dané transkripce z platformy Transkribus. Cely
tento vyzkum byl i souédsti bakalarské prace na dané téma, které spadalo
do oblasti Digital humanities, pfedmétem zajmu ale stdle z(stala oblast
archivnictvi.
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Manuscript archives have been an immense treasury of information for
thousands of years. Unfortunately, despite all the effort that man puts into
preserving these priceless treasures, one day they will physically disintegrate.
Thanks to the advances in technology and modern equipment, we manage
to leave them to future generations, for example, through digitization,
etc. Classical transcriptions of texts that help preserve these masterpieces
are already quite well-known in the world. Whereas the transcriptions of
historical manuscripts are still considered as a completely new industry,
which is in the stage of research and collecting as much material as possible
to work with them.

The main goal of the paper will therefore be to point out the possibilities of
how to apply artificial intelligence tools (in our case, the Transkribus platform
= a comprehensive platform for digitization, text recognition using artificial
intelligence, as well as transcription and search of historical documents in
any language within the transcription). To prove that this still quite new
method ensures the improvement of availability and overall accessibility of
historical manuscripts. We will not only point out the necessity of creating
our own transcription model, but we will present our own model on which
we used the work with artificial intelligence. The model was searched
according to precisely given and established criteria. This is an old cookbook
from 1667, found by chance on the grounds of the Water Fortress in Jesenik,
today the seat of the History and Geography Museum of Jeseniky Region
in the Czech Republic. Today, the collection is stored in the Regional State
Archive Jesenik. It contains a list of cooking recipes, mainly for meals of the
nobility. The full original title in German reads: Koch und Einmachbuch von
Allerley Eingemachten Sachen von Zucker, Hénig und aller Friichten, auch und
erschiedlicher gueten Speisen, thus loosely translated as Cookbook of foods
and preserves. Canned all things of sugar, honey, and all fruits, and also of
various good foods. This very voluminous manuscript, which contains over
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800 pages, is written in the Kurrent font, a German version of the common
Neo-gothic cursive used since the 16" century. The author of this cookbook
has not been identified. Thanks to this own model, we are able to verify the
usability of both the ScanTent device, which is needed for the transcription
being carried out, and the DocScan software itself, which is used when
scanning manuscripts. We will therefore be able to obtain knowledge and
data to conclude and verify the functionality of the Transkribus platform
and that way present an innovative approach to making manuscript written
heritage available. The paper will also include attached photographs directly
from the research conducted on selected manuscripts, as well as successful
examples of models of the given transcription from the Transkribus platform.
This entire research was also part of the Bachelor’s Thesis on the given topic,
which fell into the area of “digital humanities”, but the area of archival science
still remained as a subject of interest.
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Automaticka transkripcia historickych prameriov by mohla najst uplatnenie
aj priprepise Specifického pramena k cirkevnym dejinam, ktorymisu kanonické
vizitacie. V slovenskych archivoch (¢i uz statnych alebo cirkevnych) su totiz
pristupné v zdigitalizovanej podobe. Na naSom uzemi bolo konanie vizitacii
jednotlivych farnosti nariadené spolu zo zavermi Tridentského koncilu, ale
spravy o vysledkoch vizitacii v pisomnej podobe sa nam dochovali len od
zaCiatku 17. storoCia. Texty vizitaCnych protokolov poskytuju historikom
zaujimavé informacie nielen o podobe nabozZzenského Zivota v konkrétnej
farnosti, ale ¢asto obsahuju informacie aj o fungovani Skoly, o cirkevnych
stavbach a hmotnom majetku ¢i o financnych prijmoch knaza.

Na automaticku transkripciu v ramci projektu TRANSKRIBUS boli vybrané
vizitacné protokoly z fondov Banskobystrického diecézneho archivuy,
konkrétne iSlo o vizitacné protokoly z rokov 1756 a 1783. Cielom vyskumu bolo
zistit moznosti aplikovania metddy automatickej transkripcie na protokoly
kanonickych vizitacii pisané po latinsky, ktoré sa Casto skladaju z viacerych
rukopisov. Hlavnym ciefom bolo zistit, akym sp6sobom je najidedlnejsie
pristupovat k automatickej transkripcii takéhoto typu rukopisného pramena.
Ciastkovym ciefom bolo tie? preskimat, ako ovplyvfiuje pridavanie dalsich
rukopisov presnost trénovaného modelu. Sekundarnym ciefom bolo zistit,
kedy sa da povaZovat vyuZitie metddy automatickej transkripcie za efektivne
a aké su minimalne podmienky na vytvorenie funkéného malého modelu
skladajuceho z jedného alebo aj viacerych rukopisov. Ciele vyskumu spocivali
v troch parcidlnych ulohach, pripadne fazach vyskumu. V ramci prvej fazy
boli vytvorené tri modely, pricom kazdy bol zaloZzeny na jednom rukopise
automatickom prepise v programe TRANSKRIBUS a preskimat minimalne
poziadavky na vytvorenie funkéného malého modelu. Druha faza vyskumu
bola zamerana na vytvorenie modelu skladajuceho sa z viacerych rukopisov.
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Ciefom bolo vytvorit jednotny model, ktory by dokazal dostatocne presne
transkribovat vsetky rukopisy jedného protokolu. Tretia faza vyskumu
bola zamerana na preskimanie moznosti vyuZivania uz vytvoreného, tzv.
zakladného modelu (base model) pri vytvarani novych modelov zaloZenych
na jednom alebo aj viacerych rukopisoch. Vo vsetkych troch rovinach
bol vyskum realizovany len pri vizitatnom protokole z roku 1783, pri praci
s vizitatnym protokolom z roku 1756 bola realizovand len prva faza (zvysné
dve budu realizované dodatocne, referované o nich bude pocas planovanej
konferencie).

V ramci prvej ulohy sme zistili, Zze na vytvorenie funkéného modelu
staci aj znacne mensi pocet tréningového materialu (CiZze prepisanych stran
z jednotlivych vizitacnych protokolov), ako je odporucanych 15 000 slov.
Modely, ktoré sme vytvorili pri transkripcii vybranych ¢asti vizitacie z roku
1783, dosiahli hodnotu chybovosti (CER = Character Error Rate) v overovacom
subore vrozmedzi 8,75 % az 2,42 %. Najpresnejsi z tychto modelov bol pritom
vytrénovany na cvi¢nej vzorke obsahujucej len 2 991 slov. Modely vytvorené
pri transkripcii vybranych casti vizitacie z roku 1756 vykazovali chybovost
okolo 7 % (hodnoty CER pri troch réznych rukopisoch v overovacich suboroch:
6,99 %, 7,05 %, 6,97 %). Aj pri modeloch vytvaranych z tohto pramena
siahal pocet slov v trénovanej vzorke v rozmedzi od 3 285 po 5 482 slov. Pri
sledovani pric¢in miery chybovosti sa ukazalo, Ze presnost malych modelov
vyrazne zavisi nielen od presnosti prepisu vybranych pasazi, ale tiez od
detailnej segmentacie parcialnych riadkov skenovaného textu pramena a aj
od konzistentnosti rukopisu napriec¢ celym dokumentom.

Pri kanonickej vizitacii z roku 1783 sa rieSenie uloh posunulo aj do druhej
a tretej fazy. V druhej faze bol vytvoreny jeden tréningovy model zalozeny
na odlisSnych rukopisoch, ktoré si vsak boli paleograficky podobné. Finalny
model dosiahol hodnotu chybovosti 3,70 %. ISlo o plne funkény model, ktory
dokazal ,precitat” vsetky tri vybrané rukopisy s dostato¢nou presnostou.
Porovnanim ciastkovych vysledkov s referenénymi modelmi sme tiez zistili,
Ze spoloCné trénovanie malo jednoznacne pozitivny dosah nielen na celkovu
presnost finalneho modelu, ale aj na zlepsenie presnosti malych modelov pri
jednotlivych rukopisoch.

V tretej faze bolo vyskusané pouzitie tzv. base modelu (vybrany bol model
s nazvom Neolatin_Ravenstein_1643-1772). Vysledky pokusu ukazali, ze
aplikovanie base modelu malo pozitivny vplyv na presnost novych modelov
zaloZzenych na jednom, ako aj na viacerych rukopisoch. Po aplikovani base
modelu na referencny model, zalozeny na jednom rukopise, sme dosiahli
zlepSenie chybovosti z 8,75 % na 5,50 %. Po aplikovani base modelu na
kombinovany model, skladajucisaztrochrukopisov, bolo dosiahnuté zlepsenie
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chybovosti z 3,70 % na 3,25 %. VyuZitie base modelu sa teda preukazalo ako
velmi vhodny postup na zlepsSenie presnosti prepisu pri malych modeloch.
Efektivnost tohto postupu ale zavisi od volby takého base modelu, ktory
vznikol prepisom podobného typu pramena napisaného v rovnakom jazyku
(latin¢ine) a v priblizne rovnakom case.

Dosiahnuté vysledky poukazuju na efektivitu vyuZitia aj podstatne
mensich cvi¢ebnych suborov (training set). Spolo¢né trénovanie viacerych
rukopisov sa javi v mnohych smeroch ako efektivnejSia alternativa oproti
ich samostatnému trénovaniu. VyuZitie base modelu sa preukdzalo ako
jednoznacne vyhodné pri vytvarani novych malych modelov zaloZenych na
jednom alebo aj viacerych rukopisoch. Tieto postupy budu dalej rozvijané
pri tvorbe modelov v ramci automatickej transkripcie vybranych vizitaénych
protokolov z Uzemia Slovenska.
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Automatic transcription of historical sources could also find use in the
transcription of a specific source for church history, which are canonical
visitations. They are accessible in digitized form in Slovak archives (either
state or church). In our territory, the conduct of visitations of individual
parishes was ordered together with the conclusions of the Council of Trent,
but reports on the results of visitations in written form have only survived
from the beginning of the 17" century. The texts of the visitation protocols
provide historians with interesting information not only about the form of
religious life in a specific parish, but also often contain information about the
functioning of the school, about church buildings and material property, or
about the priest’s financial income.

For automatic transcription within the TRANSKRIBUS project, visitation
protocols from the holdings of the Banska Bystrica Diocesan Archive were
selected, namely visitation protocols from the years 1756 and 1783. The aim
of the research was to find out the possibilities of applying the automatic
transcription methods to protocols of canonical visitations written in Latin,
which often consist of several manuscripts. The main goal was to find out
the most ideal way to approach the automatic transcription of this type
of manuscript source. A sub-goal was also to examine how adding more
manuscripts affects the accuracy of the trained model. The secondary goal
was to find out when the use of the automatic transcription method can
be considered effective and what are the minimum conditions for creating
a functional small model, which consists of one or more manuscripts. The
objectives of the research consisted of three partial tasks, or phases of the
research. Within the first phase, three models were created, each based on
one manuscript of a specific visitor. The aim was to obtain the lowest possible
error rate during automatic transcription in the TRANSKRIBUS program and
to examine the minimum requirements for creating a functional small model.
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The second phase of the research was focused on creating a model consisting
of several manuscripts. The aim was to create a unified model that could
accurately enough transcribe all the manuscripts of one protocol. The third
phase of the research focused on examining the possibilities of using the
already created, so-called base model in the creation of new models, based
on one or more manuscripts. In all three levels, the research was realized
only for the visitation protocol from 1783, when working with the visitation
protocol from 1756, only the first phase was realized (the remaining two
will be realized subsequently, they will be reported on during the planned
conference).

As part of the first task, we came to the conclusion that for the creation of a
functional model is sufficient a much smaller amount of training material (i.e.
transcribed pages from individual visitation protocols) than the recommended
15,000 words. The models we created while transcribing selected parts of
the visitation from 1783 achieved an error rate (CER = Character Error Rate)
in the testing set in the range of 8.75% to 2.42%. The most accurate of these
models was trained on a training sample containing only 2991 words. The
models created during the transcription of selected parts of the visitation
from 1756 showed an error rate of around 7% (CER values for three different
manuscripts in the testing sets: 6.99%, 7.05%, 6.97%). Even with models
created from this source, the number of words in the trained sample reached
in the range of 3285 to 5482 words. When observing the causes of the error
rate, it became clear that the accuracy of small models depends not only
on the accuracy of the transcription of selected passages, but also on the
detailed segmentation of partial lines of the scanned text of the source and
also on the consistency of the manuscript across the entire document.

During the canonical visitation of 1783, the solution of the tasks also
moved into the second and third phase. In the second phase, one training
model was created based on different manuscripts, which were, however,
paleographically similar. The final model achieved an error rate of 3.70%. It
was a fully functional model that could “read” all three selected manuscripts
with sufficient accuracy. By comparing partial results with reference models,
we also found that joint training had a clear positive impact not only on the
overall accuracy of the final model, but also on improving the accuracy of
small models for individual manuscripts.

In the third phase, the use of the so-called base model was tested (the
model named Neolatin_Ravenstein_1643-1772 was selected). The results of
the experiment showed that the application of the base model had a positive
effect on the accuracy of new models based on one as well as on several
manuscripts. After applying the base model to the reference model, based on
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one manuscript, we achieved an improvement in the error rate from 8.75%
to 5.50%. After applying the base model to the combined model, consisting
of three manuscripts, an improvement in the error rate was achieved from
3.70% to 3.25%. Thus, the use of a base model has proven to be a very
suitable procedure for improving the accuracy of the transcription for small
models. However, the effectiveness of this procedure depends on choosing
such a base model, which was created by transcribing a similar type of source,
written in the same language (Latin) and at approximately the same time.

The achieved results point to the effectiveness of using even significantly
smaller training sets. In many ways, the joint training of several manuscripts
appears to be a more effective alternative compared to their separate
training. The use of the base model has proven to be clearly advantageous
when creating new small models based on one or more manuscripts. These
procedures will be further developed during the creation of models within
the automatic transcription of selected visitation protocols from the territory
of Slovakia.



Vyuzitie softvéru Transkribus na automaticku transliteraciu
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Platforma Transkribus, ktora vyuziva technolégiu strojového ucenia, bola
vyvinuta na rozpoznavanie historickych rukopisnych textov a ich automaticku
transkripciu. Analogicky by mohla fungovat aj v pripade historickych tlaci.
Rozhodli sme sa tuto hypotézu overit na diele J. A. Komenského Orbis Pictus.
Vydanie z roku 1798 vyslo z dielne presporského tlaciara S. P. Webera, je
napisané v styroch jazykoch a pri tlaci boli pouzité Styri typy pisma. Na prepis
sme uprednostnili metddu transliteracie pred transkripciou s cielom zachovat
vSetky povodné grafémy. KedZe transliteracia umoznuje spatne rekonstruovat
pébvodnu podobu slov, vysledny prepis tlate modze byt atraktivny nielen
pre historikov, ale aj pre jazykovedcov ¢i grafologov. Pri trénovani tlace nie
je nevyhnutné dodriat pocet slov odporucany pre rukopisné texty, preto
sme do cvicného suboru zaradili osem snimok (jedna snimka = dvojstrana
origindlneho dokumentu) s poétom 2 047 a 1 878 slov, do overovacieho
suboru dve snimky s poctom 605 a 773 slov. UZ prvé dva modely, v ktorych
sme trénovali Styri fonty sucasne, priniesli relativne dobré vysledky, ktoré sa
zvyknu dosahovat pri historickych tlaciach. Aby sme modely vylepsili, poufZili
sme tri metddy: oprava chyb z manudlnej transkripcie cvicného suboru,
trénovanie kazdého fontu samostatne, pridanie dalSich stran do cvicného
suboru. Oprava chyb a vytrénovanie novych modelov priniesli mierne
zlepSenie. Vysledky samostatného trénovania jednotlivych fontov neboli také
uspokojivé, ako sme ocakavali — naopak model fontu Svabach s CER 4,78 % na
overovacom subore vykazal najhorsie vysledky, porovnatelné s rukopisnymi
dokumentmi. Pridanim dalSich stran do cvicného suboru sa potvrdila téza,
Ze vacsi rozsah textu, a teda vyssi vyskyt jednotlivych grafém, pomahaju
softvéru pri rozpoznavani a uceni sa. V cvicnom subore bolo 4 107 a 3 938
slov, v overovacom subore 603 a 772 slov. Vytrénovany model s CER 0,36 %
na cvicnom a CER 1,02 % na overovacom subore sa da povazZovat za Uspesny.
V dalsej faze mozeme zistovat jeho vyuZitelnost na historickych tlaciach toho
istéeho knihtlaciara, prip. inych tlaciach z toho istého obdobia.
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The Transkribus platform, which uses machine learning technology,
was developed to recognize historical manuscript texts and automatically
transcribe them. It could also work analogously in the case of historical prints.
We decided to verify this hypothesis on J. A. Komensky’s work Orbis Pictus. The
edition from 1798 was published by the workshop of the printer S. P. Weber
from PresSporok, it is written in four languages and four fonts were used for
printing. For transcription, we preferred the method of transliteration over
transcription with the aim to preserve all the original graphemes. Since the
transliteration makes it possible to reconstruct the original form of words,
the resulting print transcription can be attractive not only to historians, but
also to linguists and graphologists. When training print, it is not necessary to
comply with the number of words recommended for manuscript texts, that is
why we included 8 images into the training set (one image = two pages of the
original document) with the number of 2,047 and 1,878 words, 2 images with
the number of 605 and 773 words into the testing set. Already the first two
models, in which we trained four fonts at the same time, brought relatively
good results, which are usually achieved with historical prints. To improve the
models, we used three methods: correcting errors from manual transcription
of the training set, training of each font separately, adding more pages to
the training set. Correcting errors and training new models brought a slight
improvement. The results of training individual fonts separately were not as
satisfactory as we expected — on the contrary, the Schwabach font model
with a CER of 4.78% on the testing set showed the worst results, comparable
to manuscript documents. By adding more pages to the training set, the
thesis was confirmed that a larger range of text, and thus a higher presence
of individual graphemes, helps the software in recognition and learning.
There were 4,107 and 3,938 words in the training set, 603 and 772 words in
the testing set. A trained model with a CER of 0.36% on the training set and
a CER of 1.02% on the testing set can be considered successful. In the next
phase, we can determine its usability on historical prints of the same printer,
or other prints from the same period.
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Digitalizacia spocivajuca vautomatickom prepise historického rukopisného
textu sa v sucasnosti stava vitanou pomockou historického vyskumu, ako aj
pripravytextovych ediciihistorickych dokumentov. Badateloviumoznujerychle
vyhladavanie a orientaciu v dokumente. Obrovskym benefitom je tiez jeho
eventualne spristupnenie odbornej a SirSej laickej verejnosti v zrozumitelnej
a dobre Citatelnej podobe. Na automaticky prepis historického rukopisného
textu je mozné vyuZit na tento ciel utvorenu platformu Transkribus.

Samotnému procesu automatickej transkripcie rukopisného textu
predchadza niekolko nevyhnutnych krokov. Prvym z nich je nasnimanie
historického dokumentu prostrednictvom fotoaparatu mobilného telefénu
pomocou ScanTentu a jeho nasledné importovanie do systému. Potom
nasleduje segmentacia dokumentu, pocas ktorej je potrebné vymedzit
bloky textového pola, oznadit jednotlivé riadky a urcit poradie ich ¢itania. Po
segmentacii dokumentu nasleduje manualny prepis ¢asti dokumentu, ktory je
nevyhnutny na vytvorenie a vytrénovanie modelu, prostrednictvom ktorého
je mozné naucit program identifikovat jednotlivé alfanumerické znaky.

Na overenie moznosti automatickej transkripcie sme si zvolili rukopisny
dokument zaznamenavajuci reambuldciu chotara Banskej Bystrice z roku
1820, ktory je oznaceny jednoslovnym nazvom Metales. Dokument, ulozeny
v Slovenskom banskom archive v Banskej Stiavnici, bol napisany v latinskom
jazyku jednou pisarskou rukou v priebehu rokov 1820 — 1823. Celkovy rozsah
dokumentu zviazaného v samostatnej knihe je 254 stran.

Cely dokument sme nafotili dvakrat prostrednictvom fotoaparatov na
dvoch réznych mobilnych zariadeniach (Huawei P40 Pro a Google Pixel 4).
Jednotlivé snimky zachytavajuce dvojstrany dokumentu sme roztriedili
podla kvality ich nasnimania. NajlepSiu verziu kazdej snimky sme nasledne
importovali vo formate JPEG do systému Transkribus. Po automatickej
segmentacii dokumentu, ktora sa neosvedcila, sme pristupili k manualnej
segmentacii. Poc¢as nej bolo potrebné vymazat vsetky chybne oznadené polia,
riadky a znaky. Nasledovalo spresnenie plochy textovych poli, oznacenie
poradia ¢itania jednotlivych riadkov a kontrola oznadenia dizky jednotlivych
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riadkov. Prave manuadlna segmentacia dokumentu je, spolu s manualnym
prepisom textu, najzdihavej$ou ¢astou pripravnych prac predchadzajucich
automatickej transkripcii. Na manuadlny prepis textu, ktory posluzi ako
vzorka na vytrénovanie modelu, sme vybrali prvych 26 snimok dokumentu
obsahujucich 49 samostatnych stran textu a 6 910 slov (neceld polovica
z poctu 15 000 slov odporucéanych autormi Transkribusu).

Pri vytvarani modelu sme tuto vzorku rozdelili priblizne v pomere 5 : 1
(autori Transkribusu odporucaju pomer 10 : 1) na tréningovy set (5 702
slov) a validacny, teda overovaci set (1 208 slov). Na tréningovom subore
(Training set), na ktorom sa Transkribus uéi identifikovat jednotlivé znaky,
sa podarilo dosiahnut chybovost znakov (character error rate) na uUrovni
1,20 %. Doélezitejsi overovaci subor (Validation set), ktory sluzi na praktické
odskusanie modelu, ukazuje, ako dokaze program preditat text podla toho,
€o sa naucil v tréningovom subore. Pri prvom modeli sa v tomto pripade
podarilo dosiahnut chybovost na urovni 5,35 %.

Rovnaku vzorku textu sme sa nasledne pokusili vylepsit vyuZitim
takzvaného Base modelu, teda modelu volne pristupného na platforme
Transkribus. Pre nasSe potreby najlepSie vyhovoval Base model oznaceny
ako Neolatin Ravenstein 1643 — 1772. Tento model sa spomedzi vSetkych
dostupnych modelov najviac priblizoval naSmu textu ¢asovo aj typom pisma.
Po vylepsSeni vyuzitim Base modelu sme vytvorili vlastny model Cislo 2, pri
ktorom sa chybovost v tréningovom sete nepatrne zvysila na 1,33 %, avsak
v dblezitejSom validaCnom sete sa znizila na hodnotu 4,74 %. Vysledok
s chybovostou znakov na Urovni pod 5 % sa pri rukopisoch povaZuje za velmi
dobry vysledok. Aj pri vzorke textu s vyrazne mensim poctom slov, v porovnani
s odporuc¢anym poctom slov, sa podarilo dosiahnut velmi dobré vysledky.
Hlavnym vysledkom tohto snazenia je vytvorenie modelu, ktory je mozné
pouzit na automaticki transkripciu konkrétneho vybraného rukopisného
historického dokumentu.
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Digitization, consisting of automatic historical manuscript text
transcription, is currently becoming a welcome aid to historical research, as
well as to the preparation of text editions of historical documents. It enables
the researcher to quickly search and orientate themselves in the document to
the lay publicin an understandable and easily readable form. The Transkribus
platform, created for this purpose, can be used for the automatic transcription
of historical manuscript text.

The process of automatic transcription of manuscript text itself is
preceded by several necessary steps. The first of them is to capture a historical
document using a mobile phone camera with the help of ScanTent and then
to import the document into the system. This is followed by segmentation
of the document, during which it is necessary to define blocks of the text
field, mark individual lines and determine their reading order. Document
segmentation is followed by manual transcription of a part of the document,
which is necessary for creating and training a model, through which the
program can be taught to identify individual alphanumeric characters.

To verify the possibilities of automatic transcription, we chose a
handwritten document recording the reambulation of Banska Bystrica from
1820, which is marked with the single word Metales. The document, stored in
the Slovak mining archive in Banskd Stiavnica, was written in Latin by a single
scribal hand during the years 1820 — 1823. The total scope of the document,
bound in a separate book, is 254 pages.

We photographed the entire document twice using the cameras of two
different mobile devices (Huawei P40 Pro and Google Pixel 4). We have
sorted the individual images capturing both sides of the document according
to the quality of their capture. We then imported the best version of each
image into the Transkribus system in JPEG format. After automatic document
segmentation, which did not prove successful, we proceeded to manual
segmentation. During the process of manual segmentation, it was necessary
to delete all wrongly marked fields, lines and characters. This was followed
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by the refinement of the area of the text fields, the marking of the reading
order of individual lines and the checking of the marking of the length of
individual lines. The manual segmentation of the document is, together with
the manual transcription of the text, the most time-consuming part of the
preparatory work prior to the automatic transcription. To manually transcribe
the text, which then serves as a sample for training the model, we selected
the first 26 images of the document containing 49 separate text pages and
6910 words which is less than half of the 15,000 words recommended by the
authors of Transkribus. When creating the model, we divided this sample
approximately in a ratio of 5:1 (the authors of Transkribus recommend a ratio
of 10:1) into a training set (5,702 words) and a validation, i.e. verification, set
(1,208 words). It was possible to reach a character error rate of 1.20% on the
training set, which Transkribus uses to learn to identify individual characters.
However, the verification file is more important as it is used for practical
testing of the model because it shows how the program can read text based
on what it learned in the training file. In this case, the first model managed to
achieve an error rate of 5.35%. We subsequently tried to improve the same
text sample by using the so-called Base model, i.e. a model freely accessible
on the Transkribus platform. For our needs, the Base model marked Neolatin
Ravenstein 1643 — 1772 was the best fit. Among all the available models,
this model was the closest to our text both in terms of time and font. After
improving the transcription using the Base model, we created our own model
number 2, in which the error rate slightly increased to 1.33% in the training
set, but decreased to 4.74% in the more important validation set. A result
with a character error rate below 5% is considered a very good result for
manuscripts. Even with a text sample with significantly fewer words than the
recommended number of words, very good results were achieved. The main
result of this effort is the creation of a model that can be used for the needs
of automatic transcription of a particular selected handwritten historical
document.
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Referat predstavi proces tvorby modelu rukopisu, vyuzivajuc platformu
Transkribus, ktord je sucastou projektu APVV Skriptor. Model je prioritne
urceny pre historicky rukopisny katalég cirkevnej kniznice Knazského seminara
sv. Karola Boromejského v Banskej Bystrici. Kataldég vznikol zaciatkom 19.
storocCia a pouZival sa do polovice 19. storocia. Je sucastou rozsiahlejsieho
rukopisného dokumentu Elenchus librorum, ktory je v sucasnosti vo
vlastnictve Statnej vedeckej kniznice v Banskej Bystrici a ktory okrem dvoch
kniznicnych katalégov zahfnia aj prirastkové zoznamy a vypozicny kataldg
Seminarnej kniznice.

Rukopisny kataldg predstavuje dblezity pramen pre dejiny kniznice
Khazského seminara sv. Karola Boromejského (1807 — 1950), pretoze
priblizuje jej prvé obdobie pbésobenia. Na stotridsiatich siedmich listoch je
rozpisanych 3 607 zaznamov o knihach. Supis knih je roz¢leneny do desiatich
tematickych celkov (Biblia, patroldgia, dogmatika, scholastika, katechetika,
polemicka teoldgia, moralna teoldgia, asketika, homiletika, liturgika, cirkevné
a svetské dejiny, pravo, filozofia, pedagogika a iné), ktoré maju aj dalsSie
vnutorné Clenenie. Jednotlivé strany v kataldgu su rozdelené stredovou Ciarou
na dve Casti. Jedna cast sluZila na zapis zaznamov o knihach v tvare nazoy,
autor, miesto vydania, rok a format. Druhd ¢ast bola vymedzenda znaceniu
poznamok o zmenach, ¢i uz iSlo a nové prirastky do kniznice, predaj knih,
alebo preradovanie knih v katalégu. Doplnky pochadzali z rokov 1813 — 1816,
1848, 1850 — 1852.

Vnutorné ivonkajsie Clenenie katalégu a hlavne jazyk zaznamov a typ pisem
(prevaina vacsina knih bola pisana v latinéine, druhym najpouzivanejsim
jazykom bola nemcina) sa stali zdkladnymi bodmi na segmentdciu
a charakteristiku modelu, ktory v sebe nesie isté Specifika. Jeho podstatou
bolo hladanie konsensu medzi antikvou a frakturou. Uplatnenie vytvoreného
modelu vidime v prepise dalSich ¢asti dokumentu Elenchus librorum, ako
i inych rukopisnych knizni¢nych historickych katalogov.
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The paper will present the creation process of a manuscript model using
the Transkribus platform, which is part of the Skriptor project of the Slovak
Research and Development Agency (SRDA). The model is primarily intended
for the historical manuscript catalogue of the church library of the Clerical
Seminary of St. Karol Boromejsky in Banska Bystrica. The catalog was created
at the beginning of the 19th century and was used until the mid-19th century.
It is part of the larger manuscript document Elenchus librorum, which is
currently in the possession of the State Scientific Library in Banska Bystrica
and which, in addition to two library catalogues, also includes accession lists
and the catalogue of the Seminary Library. The handwritten catalog is an
important source for the history of the library of the Clerical Seminary of
St. Karol Boromejsky (1807 — 1950), because it approximates the first period
of its work. There are 3,607 book records listed on thirty-seven sheets. The
list of books is divided into ten thematic units (Bible, patrology, dogmatic
theology, scholastics, catechetics, polemical theology, moral theology,
asceticism, homiletics, liturgy, church and secular history, law, philosophy,
pedagogy and others), which also have other internal division. Individual
pages in the catalogue are divided into two parts by a central line. One part
was used to write records about books, namely the title, author, and place of
publication, year and format. The second part was limited to noting changes,
whether it was new accessions in the library, sale of some books or to note
the books’ rearranging in the catalogue. The accessions came from the years
1813 - 1816, 1848, 1850 — 1852.

The internal and external division of the catalogue and especially the
language of the records and type of writing (the vast majority of books were
written in Latin, the second most used language was German) became the
basic points for the segmentation and characterization of the model, which
carries certain specifics. Its essence was the search for a consensus between
the Latin script and the Fracture. We can see the application of the created
model in the transcription of other parts of the Elenchus librorum document
as well as in other manuscript library historical catalogues.
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Vyskum kulturnych dejin 19. storocia a v ramci nich kazdodenného Zivota
a osobnych vztahov sa prakticky nezaobide bez studia ego-dokumentov, medzi
ktorymi zaujima osobitné miesto osobna koreSpondencia. Predpokladom
rychlej a efektivnej prace s rukopisnymi sukromnymi dokumentmi (a nielen
s nimi) je ich , priblizny” prepis a moznost vyhladavat v nom kltucové slova,
v idealnom pripade verejny pristup k presnej transkripcii dokumentov, ktoré
mozu byt v budlcnosti upravené do podoby komentovanej pramennej
edicie. Komplexné rieSenie v tomto smere ponuka platforma Transkribus
s technoldgiou na automatické rozpoznanie rukopisnych textov. Kym cast
korespondencie slovenskych osobnosti 19. storocia sa pripravila na vydanie
uz v druhej polovici 20. storocCia, ta zvySna, nevydana alebo len Ciastocne
vydana, medzi ktorou nachadzame aj listy Jozefa Miloslava Hurbana, by
mohla byt aj vd'aka tomuto digitdlnemu nastroju spristupriovana a editovana
v najblizsich rokoch ¢i desatrociach. Technoldgiu strojového Citania, na ktorom
sa Transkribus zaklada, sme sa z uvedenych doévodov rozhodli odskusat
a vyhodnotit na vybranej zbierke listov J. M. Hurbana, evanjelického farara,
spisovatela, literarneho kritika a popredného protagonistu slovenského
kultirneho a narodnopolitického Zivota 19. storocia.

Vytypované listy, ktoré v rokoch 1846 — 1887 adresoval J. M. Hurban
najuzsej rodine, pochadzaju z osobnych fondov deponovanych v Literarnom
archive SNK v Martine. Vypovedaju o dobovych skutocnostiach v najsirSom
zmysle slova, pricom precizuju Hurbanovo vnimanie a prezivanie aktualnej
reality, poodhaluju jeho vztah s manZelkou, detmi a svokrom a voébec
kaZzdodennost rodiny Hurbanovcov. Jazyk a pismo sa v listoch menia pod
vplyvom réznych okolnosti (napr. v zavislosti od miesta posobenia prijemcu,
aktualnych recovych pomerov, pisatelovho zdravotného stavu, veku).
NajcastejSie su pisané latinkou, a to raz v dobovej slovencine, inokedy v
(biblickej, resp. slovakizovanej) ¢estine, z ¢asu na €as obohatené o latinské
(menej madarské) vyroky ¢i narecCové slova z okolia Myjavy. Do latinkou
pisanych textov, ktoré su objektom nasho skimania, ojedinele vstupuje
nemcina pisand kurentom, pripadne rustina a srbcina znacené azbukou (s
ktorymi sme prakticky nepracovali).



V prispevku sa prioritne nevenujeme osobnosti J. M. Hurbana. Na tomto
mieste si kladieme za ciel predstavit hlavné etapy prace a v ramci nich
jednotlivé postupy, ktoré sme uplatnili pri tvorbe Specifického modelu na
automatickd transkripciu Hurbanovho rukopisu (Modelu J. M. Hurban). Prvu
etapu charakterizovala priprava nevelkych vzoriek vlastnoru¢ne prepisanych
listov a vyvijanie prvych mensich verzii modelu (trénovanych na 26 az 56
strandch). Po pociatocnych neulspesnych pokusoch sa nam na konci tejto fazy
podarilo znizit mieru chybovosti prepisu na necelych 8 %. Pri vylepSovani
skuSobného modelu sa nam najviac osvedCila metdda priebezného
rozSirovania cvicného suboru o automaticky (t. j. na zaklade aktudlnej verzie
modelu) transkribované strany. V druhej etape sme tymto spésobom vytvorili
Sest rozne velkych verzii modelu, priCom pri poslednom z nich (trénovanom
na 560 stranach, 101 241 slovach) sme dosiahli zniZzenie miery chybovosti o
2,08 percentudlneho bodu (zo 7,98 % na 5,90 %). Funkcénost tohto modelu
sme overovali v zavereCnej etape, a to na novych, dosial netranskribovanych
listoch. Chybovost znakov na 20-stranovej vzorke sa prejavila v réznej miere —
od 2,49 % (vynikajuci prepis) az po 8,70 % (poutzitelny), len v jednom pripade
12,38 % (stale zrozumitelny). Vysledky nateraz vyznievaju optimisticky.



Creating a model for automatic recognition of J.M. Hurban’s
handwriting in the Transkribus platform (procedures
and experiences)

Alica Kurhajcova

Department of History, Faculty of Arts, Matej Bel University in Banskd Bystrica,
Tajovského 40, 974 01 Banska Bystrica, alica.kurhajcova@umb.sk

Researchintothecultural history of the 19th centuryand, withinit, everyday
life and personal relationships is practically impossible without the study of
ego-documents, among which personal correspondence occupies a special
place. A prerequisite for fast and efficient work with handwritten private
documents (and not only with them) is their “approximate” transcription and
the possibility to search for key words in it, ideally public access to the exact
transcription of documents that can be edited in the future in the form of an
annotated source edition. A comprehensive solution in this regard is offered
by the Transkribus platform with technology for automatic recognition of
handwritten texts. While part of the correspondence of Slovak personalities
of the 19th century was prepared for publication already in the second half
of the 20th century, the remaining, unpublished or only partially published
texts, among which we also find the letters of Jozef Miloslav Hurban, could
also be available and edited thanks to this digital tool in the coming years or
decades. For the stated reasons, we decided to test and evaluate the machine
reading technology on which Transkribus is based on a selected collection
of letters by J. M. Hurban, an evangelical priest, writer, literary critic and a
leading protagonist of Slovak cultural and national political life in the 19th
century.

Selected letters addressed to Hurban’s closest family between 1846 and
1887, come from his personal funds deposited in the Literary Archive of the
Slovak National Library in Martin. They help us understand realities of the
time in the broadest sense, specifying Hurban’s perception and experience
of the current reality, revealing his relationship with his wife, children
and father-in-law and the everyday life of the Hurban family in general.
The language and writing in letters change under the influence of various
circumstances (depending on the recipient’s place of work, current speech
conditions, the writer’s health, age, etc.). They are most often written in
Latin cursive, sometimes in contemporary Slovak, sometimes in (biblical or
Slovakized) Czech, from time to time enriched with Latin (less Hungarian)



sayings or dialect words from the Myjava area. The texts written in Latin
script, the object of our investigation, rarely include German written in
Kurent, also known as German cursive or Russian and Serbian written in
Cyrillic script (which we practically did not work with). In the article, we do
not primarily focus on the personality of J.M. Hurban. At this point, we aim to
present the main stages of our work and within the stages also the individual
procedures we applied in the creation of a specific model for the automatic
transcription of Hurban’s manuscript (the J.M. Hurban Model). The first stage
was characterized by the preparation of small samples of handwritten letters
and the development of the first smaller versions of the model (exercised on
26 to 56 pages). After initial unsuccessful attempts, at the end of this phase
we managed to reduce the transcription error rate to just fewer than 8%.
When improving the test model, the method of continuous expansion of the
training file with automatically transcribed pages (i.e. based on the current
version of the model) proved to be the most effective for us. In the second
stage, we created six different sized versions of the model in this way, while
in the last one (exercised on 560 pages, 101,241 words) we achieved 2.08
percentage points reduction in the error rate (from 7.98% to 5.90%)). We
verified the functionality of this model in the final stage, namely on new, so
far not transcribed sheets. The character error rate on the 20-page sample
varied from 2.49% (excellent transcription) to 8.70% (usable transcription),
only in one case the error rate was 12.38% (however the transcription was
still intelligible). So far, the results sound optimistic.



Transkribus ako nastroj na spristupnenie dobovych
archivnych pomocok na priklade Csakdsovho katalogu
korespondencie Koharyovcov

Imrich Nagy

Katedra historie, Filozoficka fakulta, Univerzita Mateja Bela v Banskej
Bystrici, Tajovského 40, 974 01 Banskd Bystrica, imrich.nagy@umb.sk

Metéda automatického rozpoznania rukopisnych historickych textov
(HTR+) pomocou nastroja Transkribus ma velky potencial pri digitdlnom
spristupnovani dobovych archivnych pomécok, ako su inventare, kataldgy,
registre, supisy a pod. Tuto trividlnu tézu budem analyzovat a dokazovat na
priklade Ciselného katalégu koreSpondencie z archivneho fondu Kohary —
Coburg, ktory v rokoch 1944 — 1945 vypracoval bratislavsky archivar Janos
Jézsef Csakos. Kataldg tvori obsiahly subor regestov 6 632 listov na 4 140
stranach formatu A3 v tabulkovej podobe spisanych modernym kurzivnym
pismom. Pre potreby automatickej transkripcie sa pouzili vyhotovené
digitalizaty s rozliSenim 192 dpi. Proces segmentacie (pripravy digitalizatov
na automatické rozpoznanie textu) rukopisu je ¢asovo najnarocnejSou fazou
automatickej transkripcie. Kataldg sice ma jednotnu tabulkovd upravu
a nastroj Transkribus umoznuje aplikaciu uzivatefom preddefinovanych
ramcov tabulky na cely dokument, v praxi je to vsak realizovatelné iba pri
dokumentoch s predtlacenymi tabulkami. Manualna segmentacia jednej
dvojstrany si vyZzadovala priemerne 10 minut — pre cely subor je teda
potrebné pocitat so 690 hodinami prace. V Transkribuse sa na zaklade
manualne prepisanej vzorky 29 digitalizatov obsahujucich 53 stran rukopisu
vytrénoval zakladny model s droviiou chybovosti v znakoch (CER) 4,11 %. Na
zaklade neho sa s dalSou vzorkou 28 digitalizatov vytvoril vylepSeny model
s mierou chybovosti 3,08 %. Ak je dostatocne rozsiahly subor digitalizatov
daného rukopisu, mozno dosiahnut vylepsenie zdkladného modelu pridanim
dalSich vzoriek manualne korigovanych stran. Uz pri chybovosti okolo 3 %
aplikovaného modelu moZno hovorit o preukazanej Uspesnosti a praktickej
vyuzitelnosti Transkribusu a metédy HTR+ na spristupnenie dobovej
archivnej pomocky: vacsina chyb zaznamenanych pri automatickom prepise
sa koncentruje do oblasti interpunkcie a diakritiky, ¢o nijako vyznamne
neovplyviuje zrozumitelnost a prakticki pouZitelnost ziskaného vystupu
digitalneho editovate/ného dokumentu v praxi. Samotna aplikacia modelu
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pre konkrétny dokument a nasledné ziskanie editovatelného textového
vystupu (prepisu pévodného rukopisného dokumentu) nie je uzivatelsky ani
¢asovo narocnou c¢innostou. Je vsak potrebné poditat s finanénymi nakladmi
na automaticky prepis rukopisu, ktoré sa pri suéasnom biznis modeli
Transkribusu pohybuju priblizne v rozmedzi 0,18 € — 0,33 € (v zavislosti od
mnozstva a sposobu zakupenia kreditov pre transkripciu) za spracovanu
snimku digitalizatu. V pripade kompletného prepisu Csdakdsovho kataldgu sa
teda pohybujeme v cenovom ramci priblizne 373 az 684 €. Myslim si, Ze su tu
na mieste konstatacie o hodnote za peniaze.



Transkribus as a tool for making periodical archival aids
available using the example of Csakods’s catalogue of the
Kohary correspondence

Imrich Nagy

Department of History, Faculty of Arts, Matej Bel University in Banskd Bystrica,
Tajovského 40, 974 01 Banskd Bystrica, imrich.nagy@umb.sk

The method of automatic recognition of handwritten historical texts
(HTR+) using the Transkribus tool has great potential in the digital access of
period archival aids such as inventories, catalogues, registers, lists, etc. We
will analyse and prove this trivial thesis using the example of the numerical
catalogue of correspondence from the Kohary-Coburg archival fund, which
was prepared by the Bratislava archivist Janos Jozsef Csakos in 1944 — 1945.
The catalogue consists of a comprehensive set of records of 6,632 sheets on
4,140 pages of A3 format in tabular form, written in modern cursive script.
For the needs of automatic transcription, digitized images with a resolution
of 192 dpi were used. The segmentation process (preparation of digitized
data for automatic text recognition) of the manuscript is the most time-
consuming phase of automatic transcription. Although the catalogue has a
uniform tabular arrangement and the Transkribus tool allows users to apply
predefined table frames to the entire document, in practice this is only
feasible for documents with pre-printed tables. Manual segmentation of one
double page required an average of 10 minutes — so for the entire file, it is
necessary to count with 690 hours of work. In Transkribus, a basic model
with a character error rate (CER) of 4.11% was trained based on a manually
transcribed sample of 29 digitized copies containing 53 manuscript pages.
Based on this model, an improved model with an error rate of 3.08% was
created with an additional sample of 28 digitized images. If the digitized set
of the given manuscript is large enough, the basic model can be improved by
adding additional samples of manually corrected pages. Even with an error
rate of around 3% of the applied model, we can talk about the proven success
and practical usability of Transkribus and the HTR+ method for making
historical archival aids available: most of the errors recorded during automatic
transcription were in punctuation and diacritics, which do not significantly
affect the comprehensibility and practical usability of the obtained output,
a digital editable document. The very application of the model for a
specific document and the subsequent obtaining of an editable text output
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(transcription of the original handwritten document) is neither a user- nor
time-consuming activity. However, it is necessary to take into account the
financial costs for the automatic transcription of the manuscript, which with
the current business model of Transkribus are approximately in the range
of € 0.18 — € 0.33 (depending on the amount and method of purchase of
transcription credits) per processed digitized image. In the case of a complete
copy of Csakds’s catalogue, the price ranges from approximately € 373 to
€ 684. 1 think the discussion about the value for money would be appropriate.
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