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Handwritten Text Recognition as a digital
perspective of Archival Science

Salvatore Spina*

Abstract: The digital divide in the Humanities scientific field represents a heated debate be-
tween traditionalists (analogue scholars) and digital humanists. While some progress has been
made towards a dialogue between the two sides, friction persists. Technology, including the
development of artificial intelligence tools and algorithms, is not a threat to humanities re-
search but a solution to problems. However, society has changed dramatically, and new gen-
erations require new communicative products and systems. The debate becomes increasingly
wearying, but “analogues” do not consider the mutation of reality’s interpretive patterns and
prefer to rely on the “death of traditional Humanities statutes”. The closed-mindedness to-
wards Information technology and communication (ICT) tools, such as Handwritten Text
Recognition (HTR), makes no sense. This study aims to demonstrate the potential of auto-
matic transcription as a helpful tool for archival fields and research.

Keywords: Transkribus, Biscari Archive, Italian Administrative model, Filemaker, Digitization.

1. Introduction

If we were to talk about the digital divide, indeed, the world of the Huma-
nities is a valid testing ground for the exemplification of the debate that pits,
on the one hand, traditionalists (analogue scholars) against digital humanists.
The heated and profound debate often shows a position of fear and anxiety
about the future of research and does not look for mediation. Of course, some
progress has been made in this direction, and a likely dialogue — always ca-
librated on the absence of trust — could mediate the ideas of both parties.
However, there remains constant friction between the parties involved. The
underlying assumptions behind the positions can probably be poorly under-
stood, especially by those who look at technology as an inadequate solution
to a problem that, actually, has been solved since the invention of the whe-
el, thanks to a mechanical-technological invention. Just think of Pascaline.
If technology has always been the solution to all those problems dictated by
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human resource inadequacy, then the development of artificial intelligence
tools, neural systems and algorithms should not be considered a menacing
weapon for eliminating the human operator/worker. However, in the face of
innovation, the “day of judgment” and the “embodied evil” have been the only
weapons available to “traditionalists”.

«[Is plassing, O men, Satan the great»' (Carducci 1964) — with these words,
for example, trains were greeted as they clattered through Europe, which had
recently invented the railway infrastructure. Society has changed dramatical-
ly, not in terms of government and political systems — which remain expres-
sions of business interests devoid of concern for the community — but in the
demands of new generations for communicative products that have, beyond
deliberate consequences, put ancient disciplines to the corner, unable to keep
up with humans evolution towards the structuring of a new cognitive entity
that, in an epigenetic key, will be perennially connected (it is Homo-Loggatus)
(Spina 2022a). The Turing Machine and the Internet network will log every
intellectual and rational activity. Evolution does not go in a direction different
from this just stated. For this reason, the debate among humanists becomes
increasingly wearing, especially for “analogues,” whose position does not take
into account a mutation of reality’s interpretive patterns. Thus, rather than
promoting the evolution of discipline statutes, trying to make the new langua-
ge of Sciences — Information Technology — its own, it is preferred to appeal
to the “death of humanities research” (Valacchi 2021) or to the impossibility,
for instance, of archivists, to move in the direction of building the Big Data
complexes of History.

In this one-sided debate perspective, the strong rejection of ICT tools such
as HTR makes no sense. For this reason, the study conducted on the part
of the “Correspondence” section of the Paternd-Castello family archive aims
to demonstrate the potential of the Transkribus technology and, at the same
time, be a clear invitation to create an automatic transcription model that
could become an essential tool for the correct digitisation of the Italian archi-
ves heritage.

Digitalisation represents a frontier, but that, in many ways, is not viewed
from the correct perspective. Despite clear ideas between those who fear (be-
cause they do not know) computer technologies and those who see it as a
logical, technologically valuable tool for scientific research, the meaning that
humanists attribute to the term “digitisation” is still incorrect. Therefore, cla-
rification is mandatory: “To digitise” means translating analogue pieces of in-
formation into machine-readable language. To digitalise is to “encode” any
statement from one language to another. Remembering, therefore, the events
that marked the development of the first computers (in the 1930s), the cor-

' «Come di turbine / Lalito spande: / Ei passa, o popoli, / Satana il grande. / Passa benefico / Di loco

in loco / Su I'infrenabile / Carro del foco».
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rect digitalisation required the creation of punch cards on which information
was formalised in binary code or in a “proposition” that the mainframe could
analyse. Fortunately, nowadays, “to digitalise” does not mean “writing in bi-
nary code”, but this does not mean that data must be encoded in digital text
to apply various computational tools.

“Digitisation” and “digitalisation” are often used interchangeably but have
different meanings®. “Digitisation” is often seen as merely “taking a picture” of
an archival document and uploading it to a database.

Many projects that involve the digital acquisition of archival documenta-
tion beyond metadata do not operate in this direction; that is, complete digital
texts are not adequately realised. This deficit, of course, becomes an obstacle to
a more profound use of the semantic web.

This viewpoint is limited as it fails to take into account that a picture, in
the digital environment, cannot be read by an artificial intelligence platform
in the same way historians read the text contained within it. For a computer,
an image is simply a data set, such as colour codes, dimensions, and dpi. Con-
sequently, a proper digitisation process of an archival document requires more
than photographic acquisition if we aim to create its digital version. The latter
necessitates the accurate transcription of every word present in the image to
compile the document’s digital edition.

Therefore, starting from the late 1950s with the rise of Tom Dimond, the
idea of developing technologies for automatic recognition of handwritten text
became increasingly (Adamek, O’Connor, and Smeaton 2007; Albertin et al.
2016; Dunley 2018; Spina 2022b) intense:

In the last five years, much thought and effort have gone into the development
of printed character-recognition devices. Varying degrees of success have been
achieved. In some cases, ingeniously distorted typefaces have been required.
One might wonder why all this interest exists. The answer is simple. Charac-
ter-recognition devices help reduce the cost of getting information into forms
that computers can understand (Dimond 1957).

As we know — of course — when we delve into the field of archival or histo-
rical research, the most severe difficulties in using computer technologies are
related to the existence of certain limitations: archival documentation mainly
consists of manuscripts, a significant challenge for using computer tools to
study events in the Modern Age — a situation where challenges of Archival
Science and archivists occur.

The debate on the usefulness of computer tools seems not to affect the
principles of this discipline. Despite the scientific and technological dynami-

2 (1) “Digitization,” which refers to the conversion of analog information into a digital format; (2)

“Digitalization,” which involves the native creation of information in a digital format; (3) “Digital trans-
formation,” which is the process aimed at the exclusive adoption of technology in production processes.
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sm, archivists take refuge behind statutory principles that seem to make this
scientific field resistant to the needs of the research world.

What emerges from monographs and many scientific publications is a desi-
re to defer the confrontation with computer technology, which could improve
the activities of archives and archivists, accusing historians and scholars of
fragmenting documentary resources when published on some websites (Va-
lacchi 2021) — this is because the multiplication of users through web access
requires a reassessment of the paradigms of archival science and a stance that
makes the difficulties of archivists in realising digitalisation projects adequate
to the demands of the scientific community and, on the other hand, from
computer technology, which considers the simple photographic acquisition of
documents useless.

While the Italian National Archival System is advertised as one of the best
products for digitising the national archival heritage, we face millions of pho-
tographs that remain meaningless for the semantic web neural system and the
everyday user, who cannot perform an analytical search — this is because no
transcription phase follows the photograph, neither human (reasonably im-
possible) nor automated.

HTR computer tools seem to be little known to the most prepared archi-
vists, whose function, according to the dictates of their discipline, remains to
preserve and not to make the archival heritage accessible through the Internet.

The limits are undoubtedly evident. It will not be possible to digitise and
transcribe every Italian archival document quickly. However, it is also true that
Artificial intelligence like Transkribus and the creation of increasingly perfor-
ming transcription models could boost the creation of a digital heritage that
can guarantee concrete access to the sources of our Past.

So, thanks to the Transkribus artificial intelligence platform (Erwin 2020;
Kahle et al. 2017; Massot, Sforzini, and Ventresque 2018; Milioni 2020;
Muehlberger et al. 2019), this limit begins to waver, as demonstrated by the
test I carried out on the archival documentation of the Paterno Castello family,
Princes of Biscari.

2. Biscari Archive and HTR Transkribus

Consider the assumption: a text depicted in a picture — in a technological
process that, nowadays, is digitising objects, places, and men — cannot be read
by artificial intelligence tools in the same way historians read the exact text.
To a computer, a picture is a set of other kinds of data, such as colour code
—e.g., #0000 is ‘black’, #654321 is ‘brown’, #FF0000 is ‘red’, and so on —, de-
finition, number of pixels, and location information if the camera has Global
Positioning System (GPS). Thus, a proper digitisation process would involve
more than just taking pictures of historical documents.
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Despite the limitations mentioned, there are still important questions to
be addressed when it comes to digitising archival heritage: Is taking a photo
the right way to digitise it? Can a computer read handwritten texts? How can
computer tools and artificial intelligence enhance the profession of historians
and archivists?

Alan Turing already posed the question: “Can machines think?” (Turing
1950) ... a question that has sparked debates and, above all, perspectives that,
to this day, place scholars on opposing theoretical fronts based on unscientific
and unconvincing foundations. In our case, the question is much simpler:
“Can machines read?”

If we considered reading solely from the perspective of mechanising the
act of recognising a character, the answer would undoubtedly be affirmative.
However, everything changes when computers, hardware, and software do not
operate on machine-readable texts.

Nevertheless, starting from the concept of “learning” — which characterises
the life of humans who, after proper and adequate schooling, can recognise
written signs and reproduce them — even a software or artificial intelligence
tool can do the same — it is the “machine learning” (Alpaydin 2020; Bishop
2006; Collobert and Weston 2008; Gori 2018) —, while still maintaining a
distinct semantic level, in which the machine remains deficient.

A study of the Biscari Archive in Catania can help address these issues and
demonstrate the feasibility of using HTR technology in historical research.

Most archivists believe that the digital methodology consists of scanning
or photographing some archival document and uploading it to the official
archive website. However, a photo — as previously stated — cannot be read by
artificial intelligence tools the same way scholars read the text of the image. If
we want to conduct an archival or historical study by analysing some depicted
text, no computer can figure out all the information it carries because it is
inaccessible even to the Turing Machine. If this were the case, the computer
could only reproduce words without relation to reality because language is a
code structured on non-explicit elements, inconsistency between terms and
actions and other aspects that computers cannot process. Furthermore, even if
a computer can analyse a digital text, it cannot read and recognise a handwrit-
ten word, not even a single consonant or vowel.

The Biscari Archive has 2,000 folders with hundreds of thousands of sheets
documenting legal disputes, political decisions, and business and personal let-
ters. The “Correspondence” section consists of some 42,493 papers, in which,
in folder 1.642, we can find 591 sheets, constituting 366 letters and a manu-
script by Emile Rousseau. So, to test the capabilities of Transkribus Al, it was
decided to use these 367 documents.

The acquisition process was performed using a Nikon D610 camera with

an AF-S Nikkor 24-120mm /4G ED VR lens. The photos were collected in
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a database created using Claris FileMaker 19 software, as no website was plan-
ned for this project stage. After adding metadata, the photos were converted
to PDF format to reconstruct the 366 letters, and 53 were uploaded to the
Transkribus server for automatic transcription.

Transkribus, powered by Java technology, allows for creating workflows ba-
sed on deep neural networks that can be trained to recognise specific handwri-
ting, and to achieve the best results, texts must be written by the same hand.
For this reason, 53 letters were selected, consisting of 28 letters from Michele
Maria Paterno to Princess Anna Maria Morso Bonanno and 25 letters from
Marquis Giovanni Fogliani Sforza D’Aragona to various recipients.

With the help of Gephi software (Bastian, Heymann, and Jacomy 2009),
53 letters were pinpointed and selected — consisting of 28 letters from Mi-
chele Maria Paternd to Princess Anna Maria Morso Bonanno and 25 letters
from Marquis Giovanni Fogliani Sforza D’Aragona to various recipients (Fig.
1) — and sorted into two separate PDF files, which were then uploaded to the
Transkribus server.
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Figure 1: Correspondence between Michele Maria Paternd and Anna Maria Morso Bonanno.

Thanks to the small corpus size, it allowed for quick and accurate automa-
tic transcription. Transkribus aim to support historical research by transcribing
large volumes of handwritten texts. However, the Italian scientific community
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is still reluctant to use state-of-the-art IT tools for historical research, leading
to a delay in digitising historical heritage. In contrast, Finland has embraced
Al for historical research by involving students and scholars in training models
to minimise errors in transcriptions. One of the core features of Transkribus is
the ability to involve the broader community in digital transcription projects,

making the goal of Public History achievable.

3. Outcome

The automatic transcription of the letters was done without any prior trai-
ning to evaluate the accuracy of the public Transkribus Al model. The “Italian
Administrative Hands 1550-1700” model (Midura 2020)%, created by Jake
Dyble, Antonio Iodice, Sara Mansutti and Rachel Midura, with a Character
Error Rate (CER) of 9.15%, was used for the transcription. This result is
considered excellent for a public model in the automatic transcription of ma-
nuscripts in Italian archives, which hold the most diverse historical heritage in
Europe due to various writing styles, languages, and institutions — e.g., Latin
in the Vatican, Spanish in the Kingdom of Sicily and the Duchy of Milan,
Italian in the Grand Duchy of Tuscany.

The model was applied when the two PDF files were uploaded to the Tran-
skribus server. The error rate for Marquis Fogliani’s letters was 7% (e.g., 6 out
of 82 words were not transcribed correctly in the first letter) and remained
constant throughout. However, the error rate was much higher, over 10%, for
the 28 letters written by Michele Maria Paterno, due to incorrect Italian words
and words unknown to the model. The graphemes “V.S.” and “S.M.” were
also not transcribed, even though they were present in the text image segmen-
tation, resulting in a higher error rate and an inability for the user to correct it.

> The “Italian Administrative Hands” model features a variety of Italian-language documents only

from State Archives in Milan (from the Carteggio delle cancellerie dello Stato, Atti di Governo, and Registri
delle cancellerie dello Stato collections), Venice (from the Compagnia dei corrieri, Senato, and Inquisitori di
Stato collections), Florence (fond Mediceo del Principato, series Relazioni con stati italiani ed esteri), Pisa
(from the atti civili sub-series of the archive of the Consoli del Mare di Pisa), and Genoa (from the Notai
Giudiziari and the Conservatori del Mare collections).
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Figure 2: Correspondence between Michele Maria Paternd and Anna Maria Morso Bonanno.

Therefore, a new model was trained based on the “Italian Administrative”
one, using the 24-page “ground truth” as the starting point (pages 1-5, 7-9,
11-18, 20-24, 26, 27, 35). The CER of the Training Set dropped to 0.68%
and that of the Validation Set to 9.42% after the training and formation of the
“Michele Maria Paterno_Archivio Biscari_Model” (Fig. 2). Comparing the
“ground truth” and automatic transcription using the latter model showed a
CER 0f 9.88% (Fig. 3). The validation set had a relatively high percentage of
35.57%, indicating the need for training on a more extensive “ground truth”
of at least 50 pages. Nevertheless, the “Michele Maria” model resulted in a
transcript with a CER of 8.07%/26.29 and minor errors that do not impede
scholarly inference but make computational analysis unreliable.
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Figure 3: Comparison set.

After testing the new model, it was HTR the remaining part of the corpus,
testing both the Michele Maria Paterno model and the Italian administrative,
obtaining, with the latter, a transcription with minimal errors. Once exported,
ChatGPT - a Large Language Model (LLM) technology by OpenAi (a digital
project by Elon Musk and Sam Altman in 2015) (Fig. 4) — corrected the tran-
scription managing to obtain a digital corpus on which it was possible to apply
additional text analysis tools, such as Keyphrase Digger (Moretti, Sprugnoli,
and Tonelli 2015), which allowed to dig new historical information.
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sperimentare la-vra-pregma-del-4.-andante, pella notizia, che mi-dona-divra perfetta salute, e di-quel-
la-ancora-delPnpeVroe vostri-Figli. lo-sono nel-godimento-dell'uqual -beneficio, e sono-tutto-intento
per-eseguire-qualungue vro.comando-Vi-ringrazio-di-quanto -mi-favorisce-col tanto-

digtaSettimana-la-seconda, e-siccome non-potei-riscontrarlo-oggi-otto, costi-lo fo-questasera
Ecco la correzione del testo:
Messina, 8 maggio 1781

Il Bali Paternd, Rivma Sig.a Principessa, infinitamente contento sperimento la vera
premura del 4. andante alla notizia che mi dona di vostra perfetta salute e di quella dei
vostri figli. Sono nel godimento dello stesso desiderio e sono tutto intento ad eseguire
qualsiasi vostro comando. Vi ringrazio per quanto mi favorite con il tanto degno Pre

Puglieri, dal quale ho ricevuto due lettere col passato ordinario; la prima é di questa

Figure 4: Correction in ChatGPT.

4. Transkribus and Filemaker

Beyond conflicting positions, the digital divide brings out the need for an
innovative approach to humanities studies. Of course, information techno-
logy can boost digital asset organisation workflows and those to be digitised.
Technology allows the development of heterogeneous approaches and pro-
duces digital documentation that can be analysed, organised, and structured
differently. Digitalisation is total control of the archival and historical sources.

The study conducted at the Biscari Archive demonstrates how these tech-
nologies can interact and assist historians in reconstructing past events with
more comprehensive and accurate information. Transkribus allows for the
export of transcriptions in PDF files, which can be analysed, processed, and
organised into databases, enabling searches through a user interface and rela-
tional system that highlights new information.

Thus, Transkribus is a critical tool for building the Big Data of History
(Kaplan and di Lenardo 2017) and aligns with Gardin’s belief that the creation
of databases and ontologies must be accompanied by the proper encoding and
formalisation phase, which converts historical texts into a computable format.

The 367 transcriptions from the Biscari Archive were entered into a da-
tabase created with FileMaker 19, a software that facilitates the creation of a
relational structure between the data. FileMaker 19.5 has also added a new
JSON function, allowing for the differentiation of numbers and text and using
system libraries, Optical Character Recognition (OCR), and HTR images in
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a “container field” (Fig. 5). This addresses the need to digitise photographic
sources and prepares the databases for creating machine-readable sources.

Transkribus highlights the importance of upgrading historians’ skills in a
digital environment, focusing on the most crucial aspects of source analysis:
organisation and transcription.

The collections created by Transkribus users represent a valuable archival
heritage beyond automated transcription capabilities. Despite being often
wrongly considered disconnected fragments from the primary documentation,
these collections demonstrate the perspective that Archival Science should fol-
low to meet the needs of the highly technological society. Additionally, by
opening up to society (crowdsourcing), there will be opportunities for more
profound training, possibly creating a model that can transcribe the Italian
archival corpus. Furthermore, the transcriptions can be exported in formats
that text analysis tools can use, and, as demonstrated in our case, PDFs can be
obtained that can be inserted into databases, platforms, and websites for dy-
namic indexing and searching. The 367 documents will be added to the web-
site “Biscari Epistolography — Archivio Biscari Archivio di Stato di Catania”
(Spina 2023), providing a means of disseminating knowledge to all connected
users. The dynamism of the PDFs will also provide a text search and export
function (Fig. 6), taking advantage of the full potential of computer tools for
data analysis.
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Figure 6: Pietro Musumeci flipbook on “www.biscariepistolography.it” website.

5. Achievement

The concept of “digitisation” has become widespread in our society. Howe-
ver, if digitisation can be considered a space-time acceleration towards a di-
mension of participation, communication, versatility, and usability, surely
Archival Science can redefine itself within this assumption. Ordering is the
most significant activity of the archivists’ craft, and this requires them to give
a controlled and scientific sense to a community that, as a whole, is partici-
pating in the construction of its heritage to be entrusted to the care of the ar-
chives. Indeed, anxiety arises when referring to contemporaneity. Today, every
single document finds space in sedimentation that is based on digital archives,
which, in addition to their traditional function, acquires the function of an
open-source structure and rapid access. The discourse, although similar, takes
on an even more pressing tone when it comes to historical archives, that is, do-
cumentary complexes on which, through the web, everyone wants to organise
research. The paper, indeed, is there and remains there, at complete disposal.
However, if the archivist is also the one who holds the keys to reconstructing
the time of events, he must reasonably accept that everything that is not on
the web does not exist. The post-modern, digital, digitised cultural structure is
based on a clear epigenetic principle: the world changes our being in relation-
ships and the vision of spaces, and this became an appropriate request from
a community that constantly lives on the web and interpersonal communi-
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cation platforms — this requires a stance that is not destructive but wants to
enhance the discipline of archival science and the profession of the archivist to
meet the will of web users to access their documentary heritage (current and
historical). Therefore, the possibility of using tools such as Transkribus must
become a “necessity”. Not only to allow the scientific community to deepen
its research but to decode complex documentary texts into a machine-readable
digital structure.

Moreover, the task — which is currently in the hands of researchers who
put some small documentary series on the network, extracted from certainly
larger corpora — of this digitisation must be foundational to the vocation of
archivists, who, like everyone else nowadays, can no longer exempt himself
from computer training that enhances his traditional function. To this, there
is a need to create automatic transcription models or boost the “Italian Admi-
nistrative” with new training that features Italian-language documents from
archives in the South of Italy, which can be an open-source tool for the Italian
archival system.

Furthermore, despite the reluctance of the Italian archivist community,
Transkribus is one of the best tools to open up to society. Whilst the interna-
tional archivists' community aspires to build enough digitised historical heri-
tage, the Italians — apart from the case of the (Fondazione Banco di Napoli,
n.d.) and the (Archivi Storici e Biblioteche Istituto Suor Orsola Benincasa,
n.d.) - are failing to break out of the constraints of the legal protection of
archival heritage, leading to a delay in digitising historical heritage. In addi-
tion, Italy lacks a scientific mindset to ensure the dissemination of its national
archival heritage, unlike, for example, Finland, where, thanks to the “National
Archives project” (The National Archives of Finland 2023), the Central Go-
vernment wanted to restore to its community the archival heritage related to
the Second World War, the judicial registers and property inventories of the
Finnish nobility (Fig. 7 and Fig. 8).
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Figure 8: An example of a digital edition of the National Archives of Finland’s document.

To do this, it involved students and scholars in training a model to obtain
transcriptions with minimal margins of error. Detailed and in-depth training
will enhance artificial intelligence tools, enabling Transkribus to automatically
transcribe the entire human heritage in all languages and eras of the Past.

A further core feature of Transkribus is that digital transcription projects of
archival heritages can be open to the entire community, who thus participate
in the training phases, thus realising the grand goal of Public History.
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