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Abstract. This study aimed to examine existing approaches and technologies for the digitisation of genealogical 
documents, drawing on international experience. This enabled more efficient organisation of digitisation 
processes and mechanisms for archive groups, their centralised storage, accelerated genealogical research, and 
improved user accessibility. The digitisation of archives had became a critically important aspect of preserving 
cultural heritage, particularly in the context of Russia's military aggression against Ukraine. The introduction of 
automatic text recognition technology had contributed to the optimisation of this process, facilitating access to 
information and enhancing the efficiency of research, particularly in the field of genealogy. The study analysed 
the operating principles of optical character recognition, its advantages, the features of ready-made solutions, and 
the functionality of software based on this technology. The strategy for digitisation in Ukraine was assessed, along 
with the challenges facing the archival sector in terms of digitisation and access to archive groups. The research 
also examined the outcomes of implementing automatic text recognition in leading archives worldwide, as well as 
the capabilities of online archives that offered contextual search functions. Particular attention was given to the 
opportunities afforded to researchers through the integration of such systems into archival operations, notably the 
ease of locating required information, the increased speed of data processing, and the provision of round-the-clock 
access to archival resources regardless of users’ geographical location. The study also reviewed the research of 
scholars involved in the development and implementation of optical character recognition in archival institutions. 
Drawing on international experience, the potential of modern Optical Character Recognition technologies to 
modernise the archival sector in Ukraine was identified, with positive implications for genealogical research and 
the preservation of cultural heritage. The practical value of the study lies in demonstrating the effectiveness of 
information technologies in improving the digitisation process of archival documents and enhancing access to 
them. The proposed recommendations aim to optimise the organisation of digital archives, improve document 
storage and retrieval processes, and accelerate genealogical research. These developments will contribute to the 
preservation of cultural heritage and improve access to archival information for users
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Introduction
Since the late 1990s, there is been a big increase in in-
terest in family history research worldwide, thanks to 
online services like Ancestry.com and FamilySearch. 
This trend started in Ukraine around 2010. Because 
of this, looking after, organising, and making archival 

documents accessible has become a really important 
part of how archives were developing (Logvynenko et 
al.,  2024). Ukraine had a huge number of unique and 
valuable archive groups that held information about 
historical figures. With Russia's aggression, these 
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and copyright, which created legal restrictions and un-
certainties, as well as challenges with the compatibili-
ty and organisation of digital records. For the effective 
preservation and access to digital collections, collabo-
ration between archival institutions and new groups of 
users was important, as was the use of artificial intel-
ligence technologies to improve metadata processing.

J.  Nockels  et al.  (2024) developed guidelines to 
help researchers, data providers, platforms, and in-
stitutions understand, how the results of handwriting 
recognition technology interact with the wider infor-
mation environment. The researchers found that the 
technology made it easier to access more materials, 
including languages that were at risk of disappearing. 
This allowed for a new focus on personal and private 
materials (diaries, letters), broadens access to histor-
ical voices not usually included in historical records, 
and increases the amount and variety of available ma-
terial. A.L.  Silva  & A.L.  Terra  (2023), using Europea-
na as an example, noted that using the principles of 
linked data had a positive effect on the speed of dig-
itisation and the preservation of cultural heritage for 
libraries, archives, and museums.

This research aimed to highlight the advantages of 
using automatic text recognition technologies, drawing 
on global experience in digitising genealogical docu-
ments. The scientific novelty of the study lies in deter-
mining the impact of automatic text recognition tech-
nologies on the speed of digitising archive groups and 
the effectiveness of conducting genealogical research 
based on the experience of leading archival institutions.

Materials and Methods
The research methodology was based on general sci-
entific methods of analysis and synthesis, methods of 
comparative and content analysis of academic litera-
ture, and the use of modelling, grouping, and general-
isation methods. The analysis of scientific publications 
and legal documents helped to identify current trends 
in the digitisation of archival documents, particularly 
in the field of genealogical research. A content analy-
sis was carried out on academic articles, reports from 
archival institutions, and technical documentation re-
garding the implementation of automatic text recog-
nition technologies (OCR – Optical Character Recogni-
tion). The stages of the research were:

• analysis of literature on the digitisation of gene-
alogical documents using automatic text recognition 
technologies, which allowed for the formulation of the 
main approaches and problems in this area;

• study of the current state of digitisation processes 
of archive groups in Ukraine, including an examination 
of existing archival systems and infrastructure for doc-
ument digitisation;

• familiarisation with the theoretical aspects of 
OCR technologies, explaining their operating princi-
ples, algorithms, and application possibilities;

groups were at risk, making it really important to effi-
ciently turn them into digital copies and allowed people 
to access them remotely.

The issue of using text recognition technology 
and how well it works with Ukraine’s archive groups 
has been looked at by K.  Lipianina-Honcharenko  et 
al. (2024). They pointed out how particularly effective 
it was and the need for more research. N.  Korzhyk  et 
al.  (2023) noted that the work of archival institutions 
in Ukraine has faced challenges due to Russia's military 
aggression, including the destruction of buildings and 
the loss of some archive groups. Because of this, it was 
necessary to took several steps to preserve documents, 
which included speeding up the process of making ar-
chive groups digital. I. Khoma et al. (2023) highlighted 
that making documents digital was really important for 
protecting cultural heritage, education, and engaging 
with history. Digitising archives helped to keep and pro-
mote valuable cultural resources, made research easi-
er, and allowed more people to access historical doc-
uments and other materials. O.  Artemenkova  (2022) 
looked at the theoretical ideas and methods developed 
by leading archival experts in Ukraine regarding the in-
formation tools used to improve, how effectively family 
history research was done. The academic O. Artemenk-
ova (2023) also considered the role of information tech-
nology as a key tool for making family history research 
more popular in Ukrainian archives and argued for the 
need to create a single platform for accessing digitised 
family history data. The author identified, how archive 
websites work, categorised family history resources, 
and clarified the terminology used. The findings were 
important in practical terms as a foundation for making 
archival work digital, improving communication, and 
preserving national memory.

The author L.  Kovalska  (2019) analysed, how im-
portant looking back at the past through access to ar-
chival documents was for the development of Ukrain-
ian society, stressing the significance of new methods 
in making archival information more widely available. 
The academic identified the need to introduce automat-
ed and online information systems to improve the qual-
ity of archival services and the development of archival 
practices, which opened up new possibilities for social 
communication. O. Rybachok (2018) identified the role 
of UNESCO and international organisations in creating 
strategies and methodological approaches for devel-
oping joined-up digital resources and also researched 
the historical background and stages of development of 
documentary cultural heritage in an international con-
text. M. Friedewald et al. (2024) analysed the impact of 
digitisation on the accessibility of archival documents 
in the digital age, finding positive results such as im-
proved ease of access and reduced burden on users. 
However, only a small part of archive groups had been 
digitised, highlighting the need for further efforts in 
this area. One of the main problems was data protection 
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• analysis of existing OCR-based solutions, studying 
their functional capabilities as well as limitations that 
affect the effectiveness of their use for processing ar-
chival data;

• examination of the experience of leading archival 
institutions and their practices in implementing and 
using OCR, as well as an evaluation of the effectiveness 
of online archives in improving access to archival docu-
ments and optimising genealogical research.

The main method for gathering materials was 
bibliographic and internet research, which allowed 
for an understanding of existing archive digitisation 
strategies in Ukraine and abroad. For the comparative 
analysis, several international archival institutions 
were selected, including the Arolsen Archives, the 
National Archives of the Netherlands, the National Ar-
chives of Zurich, and the National Library of Finland, 
all of which have implemented OCR technologies and 
capabilities for processing genealogical documents. 
Documentation from companies developing OCR tech-
nologies was also studied, and their technical features, 
particularly the possibilities for automating data pro-
cessing, were analysed.

For the research, the Strategy for Digital Transfor-
mation of Ukraine was analysed. This Strategy outlined 
the directions for the development of digital services 
in the public sector, including the creation of a unified 
electronic archive and improved access to archival data. 
The Strategy also involved the implementation of digi-
tal technologies to simplify access to information and 
increase management efficiency (Order of the Cabinet 
of Ministers of Ukraine No. 1353-r, 2020). Furthermore, 
the work plan of the Ministry of Digital Transformation 
for 2023 was examined, which included measures for 
the development of open data and the improvement of 
legislation for the digitisation of archives (Report on 
the implementation…, 2023). These documents helped 
to outline the key directions for the development of ar-
chival practice in Ukraine.

Methods of grouping and generalisation were used 
to systematise and classify data related to the digitisa-
tion of archives and the implementation of OCR tech-
nology. Grouping allowed for the organisation of infor-
mation according to specific criteria, such as types of 
archival documents, digitisation technologies, and the 
countries and institutions implementing these tools. 
Generalisation helped to formulate overall conclusions 
regarding the effectiveness of using OCR in genealogi-
cal research and to identify the main trends and chal-
lenges in the processes of digitising archive groups. The 
results of the research highlighted the advantages of a 
centralised implementation of OCR in institutions.

Results and Discussion
In line with the Strategy for Digital Transformation 
of Ukraine, digital services provided by government 

bodies and institutions were actively developing. One 
aspect of this strategy was information accessibility, 
specifically ensuring the retro-conversion of existing 
paper-based primary documents, including those in ar-
chives, to create a single, centralised electronic archive 
(Order of the Cabinet of Ministers of Ukraine No. 1353-
r, 2020). For example, according to this policy, the Min-
istry of Digital Transformation set the following goals 
for 2024: 100% of public services should be accessible 
to citizens and businesses online, 95% of transport in-
frastructure, populated areas, and their social facilities 
should have access to high-speed internet, 6 million 
Ukrainians should be involved in digital skills develop-
ment programmes, and the share of IT products in the 
country’s GDP should be at least 10% (Digital transfor-
mations in Ukraine…, 2020). According to the work plan 
of the Ministry of Digital Transformation of Ukraine for 
2023, measures were planned in the area of open data 
development, their compliance with European legisla-
tion, and the improvement of legislation in the field of 
public electronic registers and their implementation 
(Report on the implementation…, 2023).

The digitisation of archival documents and fonds 
was a pressing issue. It will allow for the preservation 
of documents from negative external factors (physical 
damage, loss, destruction) and provide the possibili-
ty of quick, free, and transparent access to documents 
(Onuchak, 2024). These factors will positively contrib-
ute to the development and simplification of genealog-
ical research through the possibility of remote access 
to the archive groups of institutions and the ability to 
search quickly using information retrieval systems. 
This will allow a researcher, based on a search que-
ry, to receive all records held in archival institutions 
that mention the required surname within a specified 
period. This was unlike the current procedure, which 
involved writing a request to each individual archi-
val institution, where documents might potentially 
be located and waiting 30 days for the request to be 
processed. Additionally, it should be noted that if a 
certain number of requests were exceeded, for exam-
ple, 10 archival references simultaneously, the archive 
may extend the processing time for that request from 
30 to 60 days (Fig. 1).However, as of 2024, there was 
not a unified strategy for the methods of processing 
digitised documents, their storage, and the analysis 
of data obtained from archive groups. Each archival 
institution had its own mechanisms for digitising ar-
chival documents, which could include scanned copies 
with added information about the document, photo-
graphs, or manually typed documents. To solve the 
problem of access to archive groups, optimise gene-
alogical research, speed up the digitisation of archival 
documents, and simplify their search, Optical Char-
acter Recognition technology can be used (What is  
optical character…, 2024).
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Optical Character Recognition was a set of tech-
nologies that converted images of text into a ma-
chine-readable text format. For example, it can turn 
a scanned archival document into text data that can 
be analysed by other software. This allowed access 
to all the data in the document, the ability to edit it, 

search for text fragments, and automate search pro-
cesses based on the document’s metadata. The prin-
ciple of how OCR technology works involved the fol-
lowing stages: image acquisition, pre-processing, text 
recognition, conversion to text format, and saving the 
results obtained (Fig. 2).

Figure 1. Example of an archive extending the processing time for a request
Source: State Archive of Zaporizhzhia Region (2024)

Figure 2. The process of digitising a document using OCR
Source: based on What is OCR (Optical Character Recognition)? (2024), What is optical character recognition (OCR)? (2024)
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To obtain the image, all necessary documents were 
scanned. Next, the OCR system converted the digital 
document into a two-colour or black-and-white ver-
sion. The resulting image was analysed for light and 
dark areas, where the programme subsequently iden-
tified the dark areas as characters to be recognised 

and the light areas as the background (What is optical 
character…, 2024). In the pre-processing stage, the doc-
ument was cleaned of unnecessary pixels. This involved 
correcting skew to fix any misalignment of the image 
during scanning and removing graphic lines and frames 
that were part of the printed image (What is OCR  
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(Optical Character Recognition)..., 2024). It was worth 
noting that this process was very important, when pro-
cessing archival documents, as the paper usually loose 
its properties over time and became thinner, leading to 
more digital noise. Parts of symbols from the reverse 
side of the document may also be present.

Text recognition involved the identification and 
processing of letters, numbers, or symbols. This stage 
typically targeted one character, word, or block of text 
at a time. The characters were then identified using one 
of two algorithms: pattern recognition or feature recog-
nition. The elements were identified through one of the 
following algorithms:

• pattern recognition (or pattern matching): the 
OCR was pre-trained on examples of text in various 
fonts and formats to recognise characters by compar-
ing them to a template in the digital document or im-
age file. Each unique combination of shape, size, and 
font was called a glyph. For this to work, the charac-
ters had to be in a font that the OCR programme had 
already been trained on;

• feature recognition (detection or extraction): this 
was used, when the OCR programme analysed a font it 
had not been trained on. The OCR applied rules about 
the specific characteristics of a particular letter or num-
ber to recognise characters in the digital document. 
Features included the number of lines at an angle, line 
intersections, loops, or curves in a symbol. For example, 
the capital letter “A” was stored as two diagonal lines 
intersecting with a horizontal line in the middle. Once a 
symbol was identified, it was converted into an Ameri-
can Standard Code for Information Interchange (ASCII) 
code, which computer systems used for further manip-
ulation (What is optical character…, 2024).

Subsequently, OCR analysed the structure of the ob-
tained image. During this process, the page was divided 
into elements such as blocks of text, tables, or images. 
The lines were then split into words and subsequent-
ly into characters. After the characters were extracted, 
the programme compared them to a set of image tem-
plates. Once all possible matches were processed, the 
programme returned the recognised text (What is opti-
cal character…, 2024).

After all the image processing steps were completed, 
depending on the capabilities and features of the soft-
ware, it was possible to preview the results and make 
certain corrections to the resulting text or to run the 
analysis again with a different set of parameters. This 
stage was important for ensuring the high quality of the 
final text, as it allowed the user to identify and correct 
any errors that may have occurred during the automatic 
recognition, especially in the case of handwritten doc-
uments, where certain elements could be mistakenly 
identified as digital noise. The resulting text was saved 
to a digital file, which was then archived and stored.

Using OCR offered the following advantages: re-
duced costs for searching, providing, and analysing  

documents, when requested; faster processes for con-
ducting genealogical research, specifically reducing the 
time to obtain and search documents with the possibil-
ity of context-based searching across all available digit-
ised archival groups; centralisation and standardisation 
of data format and the ability to export it in various for-
mats (JSON, CSV, SQL tables, machine-readable text) for 
further use; and the ability to store data in cloud stor-
age or remote servers, protecting data from fire, loss, or 
damage, as well as quick copying to electronic media if 
needed (What is optical character…,  2024). There are 
several popular software solutions based on OCR:

• Tesseract – a neural network-based software tool 
focused on online recognition as well as character pat-
tern recognition. The programme can recognise over 
100 languages, including Ukrainian, and supports vari-
ous input data formats. Advantages include the fact that 
it is free, open-source software with the ability to mod-
ify it and add new languages. Disadvantages include the 
lack of a graphical interface (third-party solutions are 
needed for this) and the complexity of installation and 
configuration (Tesseract OCR, 2024).

• OCR4all  – free software designed for working 
with handwritten documents, but it can also handle 
printed text. The workflow is structured so that all op-
erations and tools are in one consistent interface and 
are as user-friendly as possible. A drawback is the need 
to create a language model for Ukrainian (User guide – 
introduction, 2024).

• Google Cloud Vision and Document AI – solutions 
from Google that allow for text recognition in docu-
ments and also use AI to create workflows for analys-
ing, describing, and structuring documents. They have 
very well-written documentation and a user-friendly 
interface, with Ukrainian language support, but are ful-
ly paid software products (Vision AI: Extract insights 
from…, 2024).

• Transkribus – a platform that enables automatic 
text recognition, editing, collaboration, and, if neces-
sary, the training of specialised artificial intelligence 
to digitise and interpret historical documents of any 
kind. Transkribus already has a pre-trained model for 
Ukrainian handwriting. The platform offers 100 free 
scans each month, after which scans become paid, but 
they have individual organisational plans for scientif-
ic and cultural institutions that include more features 
(Unlock the past with Transkribus, 2024).

• Amazon texttract and Amazon rekognition  – 
these are machine learning services that use OCR to 
automatically extract handwritten text and data from 
scanned documents. The service can also analyse dis-
torted text and attempt to normalise it (Amazon re-
kognition, 2024).

• IBM cloud pak for business automation – this is a 
modular suite of integrated software components de-
signed for work automation. It includes a Document 
Processing module that allows for obtaining data from 
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documents regardless of format, classifying them, and 
finding and interacting with the necessary fields with-
in the document. The main disadvantage is the price 
and the need to purchase the entire software package 
(IBM cloud pak for…, 2022).

The Arolsen Archives was an international centre 
on Nazi persecution, whose mission was to protect 
documents and preserve them for future generations. 
This involved digitisation, preservation, the addition of 
keywords, and detailed archival descriptions to make 
them more suitable for a wide range of purposes, in-
cluding historical research, genealogical research, and 
searching in the online archive. Since 1998, staff have 
been digitising documents in Bad Arolsen. As of 2024, 
between 85% and 90% of the groups have already been 
scanned – a rate that only a small number of other ar-
chives can match. Digital documents and processes not 
only help to speed up the process of responding to en-
quiries, but they also provided much better access to 
documents, whether in the reading rooms in Bad Arols-
en, on the premises of selected partner institutions, or 
in the Bad Arolsen online archive. The archive actively 
indexed documents due to the significant number of en-
quiries from journalists, academics, and educators, who 
were interested in key topics, specific locations, na-
tionalities, or victim groups. Because of this, they have  

actively started using OCR to record the entire content 
of documents. Private companies such as the genea-
logical portal Ancestry have also been involved, which 
facilitates the quick and easy searching of as many doc-
uments as possible. In 2019, Ancestry processed lists 
of displaced persons as well as a large collection of Al-
lied documents about formerly persecuted individuals, 
making them easier to find in the online archive (Docu-
mentation and archiving, 2024).

The Arolsen Archives have organised a user-friend-
ly online archive, where individuals can search for infor-
mation by topic, full name, or specific words within doc-
uments, thanks to completed descriptions or the prior 
processing of documents using OCR. There was a con-
venient filter that allowed users to refine their search 
query (Fig.  3). It was possible to download a search 
report with information on the filtered records. As an 
additional feature, users can leave comments on records 
and share them via social media. When clicking on a rel-
evant record, a detailed card was displayed with the full 
title, reference link and code, document creation date, 
number of documents, volume and content of the col-
lection, the direct source of acquisition or transfer, the 
language of the documents, subject indexes, and an an-
notation with usage rules, as some documents may have 
been transferred to the archive by other institutions.

An example of the successful use of technologies 
based on automatic text recognition in state archives 
and specific archive groups was the experience of the 
State Archives of Zurich, which digitised more than 
50000  pages of Zurich council meeting minutes from 
the 18th century using the Transkribus programme 
(Unlock the past with Transkribus,  2024). To train 
the model, the following strategy was developed: for 
each volume of material, 1-2  pages were transcribed  

Figure 3. Example of a surname search query in the Arolsen Archives
Source: based on Documentation and archiving (2024)

manually as training material, and the remaining pag-
es were recognised based on the information obtained. 
Due to the inconsistent fonts, the automatic recognition 
of handwritten text in the initially processed 18th-cen-
tury volumes showed an error rate of 5 to 8%, which  
provided both good searchability and good readability. 
In the edited volumes up to 1700, the error rate was 
3%-5%. Digital documents can be viewed and accessed 
through the online catalogue of the Zurich Archives, 
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where it was possible to search by text or by category 
(Zurich council manuals 1642-1798, 2024).

On the archive’s webpage, a search function was im-
plemented with various parameters, including keywords, 
contextual search within the documents themselves,  
tag-based searching, and a wide range of filters for 
more precise identification of the required information. 

It was important to note that selecting one filter auto-
matically adjusts the number of available options for 
other filters. This was done to ensure that the system 
only processes correct data. When accessing a select-
ed document, an interactive preview of the digital copy 
of the document and its full text, obtained using OCR 
Transkribus, was available (Fig. 4).

Figure 4. Example of a document digitised using Transkribus at the National Archives of Zurich
Source: based on Zurich council manuals 1642-1798 (2024)

As part of a large-scale project to digitise fonds, 
the National Archives of the Netherlands aimed to 
scan approximately 10% of its collection annually, 
amounting to over 10  million scans. The digitised 
archival documents, including notarial deeds and re-
cords of the Dutch East India Company, contained im-
portant information for genealogical research, such 
as records of marriages, inheritances, family relation-
ships, and professional activities. Thanks to the rec-
ognition of contextual entities within the documents, 
it was easy to construct search queries that aid in 
tracing ancestry and the socio-economic context of 
families. To make access to historical documents easi-
er, the archive also transcribed some of the materials. 
In particular, using Transkribus software, 3  million 
documents, including handwritten ones, were dig-
itised and were now freely available on their online 
resource. At the beginning of their work with Tran-
skribus, they experienced a character error rate of 
20%. However, after the model processed 6000 pages 
of training data, the rate improved to 7%, which was 
even better than they had anticipated (Unlock the 
past with Transkribus, 2024). As part of the work in 
digitising these fonds, an artificial intelligence model 
called “Dutch Handwriting 17th-19th century” was de-
veloped. This model contained 1.5 million words and 
could be used by any Transkribus user working with 
similar documents, with an error rate of 4%-10%. 
This model was trained to work with manuscripts 

written in Dutch from the 17th to the 19th  centuries 
(Dutch handwriting 17th-19th century…, 2023). On the 
archive’s online platform, there was a user-friendly 
filter with a search function for document context 
and information retrieval queries (help was availa-
ble on how to construct such queries with different 
parameters). The filter also allowed users to specify 
a time period for the search and the archive depart-
ment, where the search will take place (Fig. 5). When 
results were returned, the user sees brief informa-
tion about the document and its inventory number, 
allowing for a quick assessment of the search results. 
When a user selects a relevant document, they were 
taken to a page with its digital copy and the text, 
which can be interacted with. Three viewing modes 
were available: original, transcription, and advanced 
transcription (Fig.  6). The document was accompa-
nied by a full set of metadata, the option to down-
load the original and a JSON structure file, as well as 
navigation through the collection. An example of the 
digitisation of specific collections was the experience 
of Jessica Sherrill (Cook), a PhD candidate in the Eng-
lish department at the University of California, Los 
Angeles. She worked on digitising Ada Lovelace’s ar-
chive, which comprised approximately 14000 pages. 
She developed her own Lovelace AI model, which 
actively developed for Transkribus to work more 
effectively with the documents (Creating a digital  
scholarly edition…, 2021).
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As part of the NewsEye project, the National Library 
of Finland, in collaboration with READCOOP, successful-
ly improved the text recognition of nearly two million 
pages of historical Finnish newspapers using Transkri-
bus technology, with funding from the European Union. 
This resulted in higher text recognition accuracy, mak-
ing historical sources more accessible and userfriend-
ly. The digitised Finnish newspapers contained birth, 
marriage, and death announcements, obituaries, court 
reports, and lists of residents, which helped to establish 
family connections and find ancestors. Thanks to the 
improved text recognition, this data became easily ac-
cessible, significantly simplifying genealogical research 
and information retrieval. Updated versions of the 
newspapers gradually replaced older ones in the digital 
library, starting in the summer of 2021, and the library 
plans further processing of newspapers published af-
ter 1914 (Unlock the past with Transkribus, 2024). An  

example of a digitised newspaper with contextual 
search capabilities and an interactive original docu-
ment was shown in Figure 7. The digitisation and index-
ing of archival documents have become an important 
step in ensuring their accessibility to the wider pub-
lic and have improved the research process, including 
genealogical research. The Arolsen Archives, the State 
Archives of Zurich, and the National Archives of the 
Netherlands have demonstrated successful examples of 
using OCR technologies to digitise archive groups. Their 
online catalogues provide convenient searching and ac-
cess to digital copies of documents and the context of 
the documents, which has allowed for faster research 
and access to previously inaccessible information. This 
has also positively impacted the interconnectedness 
of data between documents within the same archive 
group and, overall, the preservation of historical and 
cultural heritage for future generations.

Figure 5. Search mechanism on the website of the National Archives of the Netherlands
Source: based on National Archives (2024)

Figure 6. Example of Transkribus working with a document from the National Archives of the Netherlands
Source: based on National Archives (2024)
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I. Tiurmenko et al. (2022) researched the digitisa-
tion processes of documents in regional state archives 
of Ukraine, which intensified from 2016 and peaked in 
2019-2020. They noted that, although all archives al-
ready have electronic resources, the digitisation pro-
cess remained unsystematic due to the lack of a uni-
fied state policy. The authors pointed out the chaotic 
selection of documents, problems with the structure 
of archive websites, and the need to expand digital col-
lections to increase the accessibility of cultural herit-
age. M.  Sokil  et al.  (2024) highlighted the significant 
losses of Ukraine’s cultural heritage as a result of the 
Russian invasion and analysed measures for its pres-
ervation, including the creation of digital models of 
architectural sites.

The authors L. Salamanca et al. (2024) proposed a 
developed automation mechanism for processing and 
structuring the content of archival records using auto-
matic text recognition technology, using the example 
of records from the Swiss Parliament from 1891 to 
1995. The result of their work was the processing of 
over 200000 pages of documents, which exceeded the 
budget of most projects that used manual processing. 
The authors also noted that the developed mechanism 
not only made it possible to link documents that Swiss 
Members of Parliament discussed over the years, but 
also connected these draft laws with parliamentary 
speeches, legislative proposals, or votes.

M.  Paliienko  (2023) emphasised that despite the 
war and limited funding, the digital transformation of 
Ukrainian archives was actively continuing, contribut-
ing to the preservation of documentary heritage and the 
expansion of international cooperation. The integra-
tion of Ukrainian archival science into the global space, 
the development of educational programmes, and the 
attraction of financial and technological support have 
become important. A. Tikhonov & A. Rabus (2024) pre-
sented a universal AI model for recognising handwrit-
ten Ukrainian text on the HTR Transkribus platform, 

which achieved a CER of 4.2% and can be used for the 
mass digitisation of cultural heritage.

The research by Yu. Kovtaniuk (2023) highlighted 
the need to create a unified legal framework in Ukraine 
for the digitisation of cultural institution collections, 
with an emphasis on the integration of international 
standards and best practices. The absence of such a 
framework has led to technological incompatibility of 
electronic resources, causing inefficiency and potential 
risks to the preservation of fonds. S. Ferro et al. (2023) 
investigated the process of digitising historical docu-
ments using automatic handwriting recognition, apply-
ing a specific neural network (CRNN). They showed that 
with data augmentation techniques and fine-tuning on 
modern handwriting, transcription accuracy with an 
error rate of less than 10% can be achieved, even with a 
limited amount of labelled data. However, they empha-
sised that this method was only a supporting tool for 
experts, not a complete solution for the digitisation of 
historical documents.

S.  Martínez-Cardama & A.R.  Pacios  (2022) an-
alysed the strategic plans and vision statements of 
159 national archives, including archives belonging 
to regional branches of the International Council on 
Archives  (ICA). They found that most archives focus 
on preserving and digitising their collections, as well 
as providing access to them. However, many websites 
lack strategic documents, which limits citizens’ access 
to information about future plans. One of the main 
problems was the digital divide, which complicated 
the process of digitising archives, especially in devel-
oping countries. The research highlighted the need to 
create digital policies and regularly update strategic 
plans to ensure the transparency of archives and ac-
cessibility for the public.

The National Library of Israel has actively invest-
ed in the digitisation of Hebrew manuscripts through 
the NLI Ktiv platform, using automatic text recognition 
technologies, particularly Transkribus, to transcribe 

Figure 7. Example of a digitised document from the website of the National Library of Finland
Source: based on Savon Työmies (1920)
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Hebrew manuscripts such as 15th-century Sephardic 
semi-cursive script. This process has significantly im-
proved access to the textual content of manuscripts 
that were previously inaccessible and has facilitated 
the mass digitisation of cultural heritage. The results 
showed that even with small investments, great results 
can be achieved by using around 15000 transcribed 
words to train the model. This has made the mass digi-
tisation of unpublished manuscripts easier, opening up 
wide possibilities for future research (Prebor, 2024).

S. Spina (2023) considered the impact of artificial 
intelligence on the digitisation processes of archival 
heritage, particularly regarding the automatic recog-
nition of manuscripts, their correction, and normali-
sation. The influence of digitisation on the re-evalua-
tion by scholars of the role of the archive and history 
for processing large amounts of data was emphasised. 
The article provided an analysis of two artificial intelli-
gence-based systems for text digitisation, namely Tran-
skribus and ChatGPT.

The analysis of academic studies had shown an 
intensification of the digitisation processes of archive 
groups both in Ukraine and abroad. Researchers have 
emphasised the importance of implementing modern 
technologies, particularly OCR and artificial intelli-
gence-based solutions, to automate the processing of 
archival documents and processes, preserve cultural 
heritage, and ensure open access to them. The need to 
create a unified legal framework, strategic planning, 
and the development of digital archival infrastructure 
has been highlighted. International experience has 
demonstrated the effectiveness of using such tools, 
which have significantly accelerated the pace of digiti-
sation and ensured the preservation of archive groups.

Conclusions
In modern world, where information played a crucial 
role, converting paper documents into digital formats 
had become a necessary step for preserving historical 
and cultural heritage. The digitisation and indexing 
of archival documents have become important for en-
suring their accessibility to a wide audience, including 
researchers, historians, and genealogists. Many unique 
and valuable archive groups have been put at risk of 
destruction or loss. The effective digitisation of these 

documents and the provision of remote access to them 
have become important tasks for the state.

The use of automated text recognition technology 
has accelerated the pace of digitising archive groups 
and provided opportunities to improve the working 
processes of archival institutions. Depending on the 
chosen platform, it had simplified access to archive 
groups, provided a convenient tool for searching infor-
mation within archive groups and documents, automat-
ic classification of documents, and the ability to analyse 
large amounts of data for various research purposes.

The use of OCR had been particularly valuable from 
the perspective of genealogical research. Using infor-
mation-retrieval queries, researchers had been able to 
automatically search for the necessary data and con-
duct in-depth analysis based on it. The use of OCR has 
made it possible to process large volumes of data in a 
short time, which has significantly sped up the infor-
mation retrieval process. It also provided the ability to 
access digitised documents remotely, and the digitised 
data can be used to conduct statistical analysis and 
identify patterns in family relationships. This has great-
ly facilitated and accelerated the process of finding in-
formation about ancestors and building a family tree.

Considering the positive experiences of the Arolsen 
Archives, the State Archives of Zurich, and the National 
Archives of the Netherlands, adopting similar approach-
es in Ukrainian archival institutions would allow for the 
significant potential of modern technologies to be used 
to update archival practices. Applying their experience 
in Ukraine could substantially improve the processes 
of digitisation, searching, and access to archival docu-
ments, opening up new possibilities for research.

Further research into the digitisation of genealog-
ical documents will involve studying approaches to 
building a centralised repository of archival documents, 
taking into account the experience of global institutions, 
and developing methodological recommendations for 
the implementation of such a system in Ukraine.
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Анотація. Метою дослідження було висвітлення наявних підходів та технологій щодо цифровізації 
генеалогічних документів, спираючись на світовий досвід. Це надало змогу більш ефективніше 
організувати процеси та механізми оцифрування архівних фондів, їх централізоване зберігання, 
пришвидшення проведення генеалогічних досліджень та доступність для користувачів. Оцифрування 
архівів стало критично важливим аспектом для збереження культурної спадщини, особливо в умовах 
воєнної агресії росії проти України. Впровадження технологій автоматичного розпізнавання тексту 
сприяло оптимізації цього процесу, полегшуючи доступ до інформації та підвищуючи ефективність 
досліджень, зокрема генеалогічних. У роботі було проаналізовано принципи роботи Optical Character 
Recognition, його переваги, особливості готових рішень і функціональні можливості програмного 
забезпечення на його основі. Було оцінено стратегію цифровізації в Україні, проблеми архівної 
галузі в сфері оцифрування та доступу до архівних фондів. Досліджено результати впровадження 
автоматичного розпізнавання тексту в провідних архівах світу, а також можливості онлайн-архівів з 
функціоналом контекстного пошуку. Приділено увагу тим можливостям, які відкриваються перед 
дослідниками завдяки впровадженню подібних систем у роботу архівів, зокрема зручності здійснення 
пошуку необхідної інформації, підвищенню швидкості обробки даних, а також забезпеченню 
цілодобового доступу до архівних ресурсів незалежно від географічного розташування користувачів. 
Також, було проаналізовано роботи вчених, які займалися розробкою та впровадженням Optical 
Character Recognition в архівних установах. На основі міжнародного досвіду визначено потенціал 
сучасних технологій Optical Character Recognition для модернізації архівної справи в Україні, що може 
позитивно вплинути на генеалогічні дослідження та збереження культурної спадщини. Практична 
цінність дослідження полягає в підтвердженні ефективності застосування інформаційних технологій 
для покращення процесу оцифрування архівних документів та забезпечення кращого доступу до них. 
Запропоновані рекомендації допоможуть оптимізувати організацію цифрових архівів, вдосконалити 
процеси зберігання та пошуку документів, а також прискорити генеалогічні дослідження. Це сприятиме 
збереженню культурної спадщини та покращенню доступу до архівної інформації для користувачів 
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