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Archival research based on records, 
data, information and in 
interdisciplinary collaboration with 
Organizational Sociology and 
Information Science Research 
applied to information architecture 
are essential for the effective 
implementation of Systems that 
contribute to the governance of 
organizations and for the promotion 
of transparency and accountability in 
the organization (Raventós, 2020, p. 
309). Likewise, in line with the 
protocol ISO 30301, sustainability as 
a challenge is useful to obtain a 
systematic and verifiable approach 

to the management support system 
(MSS) for records. This includes AI 
principles, whose forms have a 
robust and effective impact on the 
business architecture of the 
organization, following the ISO/TR 
21965 protocol. In addition, MSS 
promotes transparency and 
governance for the direction of the 
institution. With the aim of advancing 
and enriching this methodological 
perspective, this article explores how 
the contribution of Computational 
Archival Science (CAS) can 
encourage a paradigm shift within 
Archival Science: from working with 
records to manipulating the data they 
contain. In order to achieve this, this 
article illustrates a case study carried 
out by the Archive and Records 
Management Service of the 
University of Lleida (Spain). This 
consists of applying a form of 
handwritten text recognition 
technology (Transkribus) to a part of 
the Lleida Teacher Training College 
Holding, an archival heritage with 
unique historical value hosted by the 
University of Lleida (UdL). 
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Research approach 
 
One of the main challenges that 
archives face in terms of managing 
digital records is the quality of the 
information that is extracted from the 
data and the records they have custody 
of. Quality in information extraction is, in 
fact, an essential requirement for 
optimal development of strategies and 
policies at the level of the archive and 
the institution that houses it. If decisions 
are made and strategies or policies are 
developed based on poor quality 
information, these are flawed or 
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inadequate at best and catastrophic at 
worst. 
 
Quality in information extraction is 
achieved with a good design of the 
systems and processes, together with 
good governance, which includes 
policies, regulations and the auditing of 
those systems and processes. In this 
regard, international standards provide 
guidance on the design and operation of 
effective information systems. This is the 
case, for example, of the standards on 
the quality of data and their 
management (ISO 80001) and the 
standards on the management of 
records to protect their characteristics of 
authority, authenticity, reliability, 
integrity and ease of use (ISO 
15489:20162; ISO 30300:20203; ISO 
30301:20194). 
 
If the quality of the information is 
achieved with a robust design of 
systems and processes and a solid 
governance, the management of the 
information, to be equally consistent, 
must be based on a management of 
records and a preservation of these that 
demonstrate their implementation and 
development in the host organization. In 
the case at hand, at the University of 
Lleida (UdL) we follow a systematic 
methodology for the 21st century, which 
consists of the implementation of an 
audited and certified Management 
System for Records (MSR) that follows 
ISO 30301:2019. To date, this MSR has 
provided standardization in the 
management of information and in the 
evidence of the activity of the 
organization, at the same time that it has 
contributed to building the memory of 
the institution. 
 
With the aim of obtaining quality 
information and its solid management, 
within the framework of these protocols, 
the interdisciplinary field of 
Computational Archival Science (CAS) 
has opted for the application of 
computational methods and resources 
for the processing, analysis, storage, 
long-term preservation, and access to 
large-scale records and archives. The 

development of this methodology 
implies a paradigmatic change: from 
working with records to manipulating the 
data they contain. This paradigmatic 
change has allowed archives to improve 
the efficiency, productivity and precision 
of both archival material and its 
handling, management and 
conservation. Ultimately, the CAS has 
contributed to improving the evaluation, 
description, decision-making on modes 
of access and exploitation of archival 
material that are carried out in archives. 
 
Convinced of the potential of CAS, the 
UdL Archive and Records Management 
Service has explored the application of 
a computational resource — 
Handwritten Text Recognition 
technology (HTR) —to a section of the 
archival material it houses: the Holding 
of the Lleida Teacher Training College 
(1841-1950). The purpose of this 
application of handwriting recognition 
technology is to improve the description, 
preservation and exploitation of this 
Holding, from record-based to data-
based. To do this, the Archive and 
Records Management Service has 
chosen a free access handwritten text 
recognition technology: Transkribus, a 
platform developed within the European 
project READ which, at present, is 
maintained in the form of a cooperative.5  
 
Methodology 
 
About the Project  
 
The Holding of the Lleida Teacher 
Training College (1841 – 1950) is one of 
the holdings that the UdL Archive and 
Records Management Service guards. It 
includes records such as exams, 
syllabus programmes, evaluations, files, 
meeting acts, activity reports, 
administrative records, and 
photographs, among others. Currently, a 
research team from the Department of 
Pedagogy at Lleida University, led by 
Meritxell Simon-Martin and Gloria Jové, 
is carrying out a historical study of this 
teacher training college in the province 
of Lleida during the Spanish Second 



 
 

978-1-6654-8045-1/22/$31.00 ©2022 European Union 

 
978-1-6654-8045-1/22/$31.00 ©2022 European Union 
 

Republic (1931-1936). It does so base, 
mainly, on a part of the Holding of the 
Lleida Teacher Training College: 10 
diaries written by Republican teachers in 
Lifelong Education during the month of 
February 1932.  
 
In order to develop this history of 
education project, the research team 
and the Archive and Records 
Management Service have chosen to 
resort to technologies, techniques and 
tools from the field of Computer 
Engineering. The first step has been to 
digitize the above mentioned 10 diaries, 
a task that has been carried out by the 
company Piql Iberia and financed by a 
grant awarded by the Catalan regional 
government (Memorial Democràtic, 
Generalitat de Catalunya, 2020). The 
second step has been to search for a 
method that would make it possible to 
exploit these digitized images and 
extract data and information from them 
in an efficient way. For this, an HTR has 
been used with the aim of extracting 
information that allows establishing 
properties between sets of elements 
(Hernández et al., 2018). 
 
HTR allows, with a small sample of 
transcription data, obtaining text from 
the rest of the non-transcribed images. 
Currently, HTR technology already has 
highly elaborate machine learning tools 
that are being integrated into digitization 
processes to facilitate their exploitation. 
This makes it possible to speed up the 
transcription of primary sources, 
facilitate full-text searching, scale text 
analysis, and extract information from 
images. In the case study that we 
describe here, the use of this HTR 
technology has been done through the 
Transkribus platform. This includes 
other elements, necessary before the 
use of HTR, such as those of image 
analysis or the interface itself, which 
permits manual transcription. 
 
Development of the HTR task  
 
The documentary corpus of the case 
study presented here is made up of 10 
boxes containing a total of 1,915 

digitized records, which represents a set 
of 5,868 images. These boxes contain 
the afore mentioned 10 diaries written by 
Spanish Republican teachers in 
February 1932, which correspond to 10 
days of Lifelong Education training. 
 
Image Treatment  
 
Before starting the recognition process, 
that is, before proceeding with the 
application of HTR technology, it has 
been necessary to analyze the image (in 
this case study, the 5,868 images 
mentioned above). This analysis has 
permitted identifying where to find the 
text in the digital images. To achieve this 
objective, the scans have been 
uploaded to the Transkribus platform. 
This has been done through FTP 
servers for file transfer, with the highest 
resolution available in TIF format. 
 
To do this, a collection has been created 
with the digitized diaries – named after 
the Transkribus platform. There all the 
records have been grouped at the same 
level, that is, without divisions by boxes 
under a single set. For this reason, a 
prefix has been added to the digital 
records, which already had their own 
nomenclature. This indicates the box 
number of origin and does not cause 
identification problems (for example: 
from DOC_0001 to C01_DOC_0001 to 
indicate their belonging to the box 1 or 
C10_DOC_0001, to box 10). 
 
Once the corpus is hosted on the 
Transkribus servers, layout recognition 
has been carried out. It is an automatic 
process (with subsequent manual 
review) that detects both the text regions 
and the base of the writing lines or the 
region they occupy [Figure 1]. This 
action has two consequences: on the 
one hand, the lines that will allow the 
subsequent transcription of the text are 
generated; on the other hand, the exact 
position of the text in the image is 
established and it is fixed in the 
Transkribus metadata. The latter is 
downloadable from the platform and 
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permits linking transcribed text and 
image. 
 

 
 

Figure 1. Layout segmentation 
example: region (green), line (blue), 

baseline (red). 
 

 
Ground Truth Creation and 
Transcription Criteria  
 
Carrying out the analysis of the layout 
has given way to the task of creating the 
ground truth (GT), that is, the training of 
handwritten text recognition. GT is 
crucial for the training of probabilistic 
HTR models since it is the basis of their 
learning, that is, the training sample. For 
this reason, GT must be as precise as 
possible to obtain useful results. For its 
creation, 4 work stages have been 
established that alternate, first, 
transcription and, later, a training of the 
writing model (analyzed in the following 
section), until reaching a total of 
approximately 15,000 words necessary 
to obtain a valid model, as will be 
detailed later. 
 
For the selection of the records to be 
transcribed, we have chosen to look for 
examples of different handwritings and, 
in principle, there are examples of each 
box of records. In this way, 4 work 
batches have been created, made up of 
a total of 39 records of different 
authorship (3 batches of 10 records and 
1 of 9). 
 
The process of generating the GT has 
initially led to the manual correction of 

the text and line regions, which were 
generated automatically during the 
layout analysis. This has been done so 
in order to adjust them as much as 
possible to the written text. Once this 
task has been carried out on the 
selected pages, the text has been 
transcribed in an almost transliterated 
form (retaining capital letters whenever 
possible) although, in some cases, 
punctuation marks have been updated. 
 
The Transkribus interface allows the 
inclusion of labels in the text to indicate 
its particularities and reflect it through 
the metadata that can be extracted. With 
this information it is possible to facilitate 
training if necessary or, even in the 
future, include the recognition of these 
labels. Those that have been used, pre-
generated in Transkribus, are the 
following: 
 

Label Use Property(ies) 

abbrev Used to indicate that 
an abbreviation exists. 

The expanded word 
is marked. 

add On some lines it 
signals when there is a 
word insertion above 
elevated, provided that 
it cannot be marked as 
a separate line region. 

 

date Used to mark dates. 
Used in this case to 
indicate diary dates. 

They include the 
day, month and 
year.  

gap Used to mark illegible 
fragments or smudges 
in writing. 

 

person Used to indicate 
persons in the text. In 
this case those related 
to these courses as 
professors, trainees or 
teachers in the model 
lessons. 

You can indicate 
the full name of the 
person or some 
data such as date 
of birth or death. 

place Points to places in the 
text. In this case it is 
only used to indicate 
the place where the 
document is signed. 

It can indicate 
country, full name 
of the place or type 
of place (city, 
province, 
monument, 
place...). 

sic Used to indicate that a 
word is misspelled in 
the original source. 

The correction is 
indicated. 

 
Table 1. Labels pre-generated in 

Transkribus 
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Likewise, Transkribus also allows the 
creation of its own tags, so another one 
has been created with the name 
<hyphen> to indicate the separate 
words at the end and at the beginning of 
the line. The properties that have been 
included are “complete” where the whole 
word is indicated and “position” where it 
is indicated if the fragment is at the end 
or at the beginning of the line [Figure 2].  
 

Figure 2. Example of tags and example 
of hyphen tag usage. 

 
HTR model training 
 
As specified in the previous section, the 
task has been carried out in 4 batches 
that alternate between GT generation 
and probabilistic model training, as 
shown in the following table: 
 

 Meth
od 

Training 
(words/[pa
ges]) 

Validati
on 

(pages) 

CER 
% 

(In 
Valid
.) 

WE
R % 

(In 
Vali
d.) 

Lot 
1 

PyLai
a 

3.093 [19] 4 21% 55,5
% 

Lot 
2 

PyLai
a 

6.712 [42] 9 16,1
% 

45,1
% 

Lot 
3.1 

PyLai
a 

9.695 [65] 15 13,5
% 

39,2
% 

Lot 
3.2 

PyLai
a 

10.726 [70] 10 13,4
% 

37,6
% 

Lot 
4.1
* 

PyLai
a 

15.759 [97] 11 11,9
% 

36,4
% 

Lot 
4.2
** 

PyLai
a 

15.715 [97] 11 12,20
% 

36,2
% 

Lot 
4.2 

HTR+ 15.715 [97] 11 9,32
% 

- 

* At this point it was decided to reduce the 
validation in order to increase the number of 
words trained. 
** Training was performed using model 3.2 as a 
basis, an option available in Transkribus. 
 

Table 2. Training of HTR models. 
 
To begin this process, a number of GT 
pages have been selected to serve as 
model training. Others that are 
representative of the total corpus and 
can function as validation of the model 
results (Validation) have also been 
selected. These are evaluated in the 
following way: (1) the CER (Character 
Error Rate) measures the percentage of 
error that exists in the model at the 
character level and (2) the WER (Word 
Error Rate) indicates the percentage of 
error of complete words; it is a more 
pessimistic measurement but closer to 
the reality of reading the record (the 
HTR+ method does not collect this 
data). Both parameters are extracted 
from the group of images used in the 
Validation set, that is, they are 
transcribed records whose GT is only 
used to compare it with the automatic 
transcription and deduce the percentage 
of error through the differences. 
 
The Transkribus platform allows free 
training of HTR models. However, its 
application entails an economic cost 
depending on the number of pages to 
which it is applied. There are two 
methods for its elaboration: PyLaia, 
developed by the PRHLT group of the 
Polytechnic University of Valencia and 
available in open source (hence its cost 
is lower), and HTR+, developed by 
CITLab, Institut für Mathematik of the 
University of Rostock, something more 
expensive since it is software with a 
private license. 



 
 

978-1-6654-8045-1/22/$31.00 ©2022 European Union 

 
978-1-6654-8045-1/22/$31.00 ©2022 European Union 
 

 
The results are very close between the 
two training sessions. Notwithstanding, 
in this case, it is possible to verify that 
the one obtained in HTR+ lowers the 
threshold of 10% of CER recommended 
by Transkribus to carry out the 
transcriptions. This allows a greater 
precision of the text and a qualitative 
improvement is observed in the 
transcripts of the Validation test. 
 
Additionally, Transkribus has included a 
keyword search tool based on Keyword 
Spotting (KWS) that allows possible 
words to be directly located in the 
images without transcribing to which an 
HTR model has been applied. At the 
moment, the KWS tool only supports 
HTR+. In recent years, KWS has been 
the subject of research that has allowed 
a great advance in the area and the 
development of applications at the 
archival level (Vidal, 2017; 2021). With 
this method, a search can be launched 
with a certain probability index to find out 
where that word may be found [Figure 
3]. 

 
Figure 3. Example of searching for the 
word “maestro”. The search finds, with 
a confidence of 20%, words related to 
“maestro” in the indicated area. This 

result does not reflect what the 
automatic transcription indicates. 

 

For this reason, although the initial 
intention was to use PyLaia, the 
improvement of the result and, above all, 
the obligation of Transkribus to use 
HTR+ for the use of KWS, has meant 
that this second method was been 
chosen, despite of the extra cost. 
 
Obtaining automatic transcripts 
and exporting the data 
 
After having carried out the GT, a 
sample of the application of the training 
that we have described in the previous 
section has been carried out in the 
records that form the data of our 
historical project (that is, the 10 diaries 
mentioned above). In order to do this, 
the use of the Transkribus interface has 
been chosen, making use of free credits 
for verification allowed. For this, a last 
model has been trained, which has 
obtained a result of 7.62% CER 
according to the platform, but which 
seems to be much higher in untrained 
images.  
 
Hence, the automatic transcription of 
599 records has been achieved. Within 
these records, the KWS tool can be 
used; however, this is limited to a single 
record and not to the collection as a 
whole, as would be desirable in future 
Transkribus updates. 
 
For their preservation, records and 
metadata have been downloaded from 
these boxes in PAGE, ALTO, TXT and 
DOCX format. It has been considered 
not to use PDF since the transcriptions 
are not correct enough to create a file 
that alternates image and text. To 
conclude this section, it is worth noting 
that the elements exported in ZIP from 
the platform include the identifiers that 
Transkribus reports automatically to 
create the folders for each record. For 
this reason, an Advanced Renamer 
program has been used, which has 
allowed to quickly rename all the folders 
with the signature given initially 
(CXX_DOC_XXXX). 
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Observations on the records 
transcribed with HTR and 
interventions carried out at 
archival and historical research 
level 
 
During the training and transcription 
process, some characteristics related to 
the content of the original records of the 
10 boxes and the images extracted from 
them have been observed. These have 
given rise to interventions related to 
digital processes in archiving and have 
even been found very useful data for 
research. On that account, a series of 
steps have been carried out, which 
demonstrate the interrelation of the 
tasks carried out. 
 
The review process of the layout and 
before the transcription, it was observed 
that, in the records that were made on a 
grid-lined paper, the Transkribus 
recognition of text, line and baseline 
regions interpreted them as data tables. 
It also isolated the words independently 
as if each one was a different line [Figure 
4]. This situation was resolved by 
unifying all the lines manually. Currently 
it is also possible to train image analysis 
models that can speed up the task 
through the platform's tools. In this case 
study, this automatic layout option was 
not chosen as it was initially considered 
that the problem did not affect too many 
records. 
 

 
Figure 4. Example of the layout process 

and difficulty on a grid-lined paper 
 

The next step that was carried out after 
obtaining the first transcripts was the 
revision of the records in a general way. 
This made it possible to create a dataset 
of all the Spanish Republican teachers 
who participated in the Lifelong 
Education training, including their list 
number. Additionally, it has been 
possible to elaborate another dataset 
with the order of subjects taught during 
the training on each day (during the 
month of February 1932). These 
subjects were divided into two groups, 
called "A" and "B". The combination of 
lists can even allow class attendance to 
be analyzed and, in combination with 
automatic transcriptions, studied in 
terms of the opinion of the teachers on 
the topics covered. 
 
The work on digitized records has 
served to detect record ordering 
situations that would not otherwise have 
been possible. In one case, an image 
duplication error has been detected, but 
more frequently it has been observed 
that some newspapers that actually form 
a single set had been digitized as 
independent records entities. Its study 
has revealed the need to intervene 
promptly in the reorganization of 
physical records, as well as to renumber 
their digital nomenclature. The 
reorganization has allowed its correct 
interpretation and definitive capture for 
its long-term conservation. 
 
 
Conclusion  

The large-scale digitization of analogic 
archives, the emergence of various 
forms of digital archives, and the new 
ways in which researchers from different 
disciplines (as well as the public) want to 
work with archival material are causing 
disruptions in the theories and practices 
of archives. Increasing amounts of 
"archive big data" are challenging 
professionals and researchers working 
with archival material, but they also offer 
greater possibilities for research. They 
do this, on the one hand, by applying 
computational methods and tools to the 
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problem space of the archives and, on 
the other hand, by applying methods 
and tools from the archives to 
computational problems such as 
trustworthy computing. They also do so, 
fundamentally, by integrating informatics 
thinking with archival thinking. 

Within the framework of this reality and 
these archival and scientific challenges, 
this article has presented a case study 
carried out by the UdL Archive and 
Records Management Service: the 
application of a recognition technology 
for handwritten texts (in this case, 
Transkribus) to a part of the Holding of 
the Lleida Teacher Training College 
(1841-1950), an educational archival 
heritage that contains 10 diaries written 
by Spanish Republican teachers during 
the month of February 1932. This case 
study demonstrates the way in which AI 
and Computational Archival Science 
contribute to promoting a paradigmatic 
change within Archival Science: moving 
from managing records to also 
managing data within the framework of 
the University's Management System for 
Records (MSR). 

 
The training and application of 
Transkribus has made it possible to 
extract datasets on Republican 
teachers. With them, the management 
of data related to this Holding has been 
enriched, which, in turn, has allowed 
feedback and the generation of new and 
higher quality information that is useful 
not only within the MSS of the University. 
This idiosyncrasy of data management 
has made it an increasingly valuable 
source of information—training that has 
become visible to all stakeholders in the 
organization. 
 
Within the framework of this exploration 
of AI applied to the archive, this article 
also demonstrates that human capacity 
and competence in the use of 
Computational Archival Science is 
essential to provide quality information 
for effective decision-making and 

organizational efficiency. Indeed, we 
agree with Shepherd & McLeod (2020, 
p.209) in that they have identified three 
main groups of people with roles and 
responsibilities in providing quality 
information by managing the 
organization's records. These are: 
information professionals (including 
archival professionals, IT professionals), 
managers (including directors and 
project and program managers) and 
users (including all organization staff, 
external stakeholders and third parties). 
 
Ultimately, and thanks to the archival 
treatment, the datasets extracted in this 
case study have made it possible to 
modify the records model of the 
University's MSR with the incorporation 
of the data in its management. 
Increasing amounts of data have proven 
to be a challenge for archival 
professionals and also for researchers 
working with archival objects, but offer 
greater possibilities for research, for 
example in Education and Digital 
Humanities, through the application of 
new methods and tools.  
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