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Resumen 
El patrimonio documental sobre derecho civil es un im-
portante activo cuyo estudio permite conocer el con-
texto político, social y cultural de la época a la que se 
refieren los documentos históricos. Este trabajo pre-
senta el diseño de un prototipo de plataforma para 
apoyar a los investigadores en el análisis del patrimo-
nio documental sobre derecho civil. Nuestra plata-
forma consiste en crear una versión en línea de estos 
materiales, haciéndolos más accesibles. La plataforma 
proporciona asistentes automáticos para la transcrip-
ción, traducción y extracción de elementos de informa-
ción específicos asociados a conceptos de derecho ci-
vil (voces) como citas a fuentes externas y entidades 
con nombre (lugares, personas y organizaciones) para 
identificar mejor su contexto. La viabilidad de esta pla-
taforma se ha puesto a prueba con el tratamiento de 
una obra doctrinal escrita por Miguel del Molino, un co-
nocido experto en derecho civil del siglo XV en el reino 
de Aragón. 
Palabras clave: Derecho civil. Patrimonio documental. 
Procesamiento de textos. Reconocimiento de entida-
des nombradas. Aprendizaje automático. Molino, Mi-
guel del.  

Abstract 
The documentary heritage about civil law is an impor-
tant asset whose study allows us to learn about the po-
litical, social and cultural context of the period referred 
in historical documents. This paper presents the design 
of a prototype platform to sup-port researchers in the 
analysis of civil law docu-mentary heritage. Our plat-
form involves creating an online version of these mate-
rials, making them more accessible. The platform pro-
vides automatic assistants for the transcription, trans-
lation and extraction of specific information items asso-
ciated to civil law concepts (voices) such as citations to 
external sources and named entities (locations, per-
sons, and organizations) to identify better their context. 
The feasibility of this platform has been tested with the 
processing of a doctrinal work writ-ten by Miguel del 
Molino, a well-known civil law expert in XV century in 
the Aragon kingdom. 
Keywords: Civil law. Documentary heritage. Text pro-
cessing. Named entity recognition. Deep learning. Mi-
guel del. 
 

1.  Introduction 
Civil law regulates the civil or private relations of 
persons: it deals with the civil status of persons, 
their family rights and duties, property and other 
real rights over things, the regime of obligations 
and contracts, and successions and inheritances. 
Although in Europe each country has its own civil 
law code at the state level, this law dates back to 
past times and has evolved until present times. In 
many administrative areas this law has its origin 
in historical kingdoms that regulated the condi-
tions of settlement of their citizens. The books 
that publish these historical codes of civil law and 
the doctrinal works that document their interpre-
tation make up an asset of cultural interest whose 
study allows us to learn about the political, social, 
and cultural context of this historical period. 

Nowadays there are numerous initiatives (e.g. 
Europeana) that have promoted the digitization of 

documentary heritage, including that related to ci-
vil law. However, simple digitization is not 
enough. This work is a first step in a research pro-
ject that aims to promote the study of works of 
special interest in the field of the history of civil 
law (specially, civil law authors of XVI, XVII and 
XVIII centuries) accompanied with the develop-
ment of the necessary technology to have an on-
line hypertext edition of the works that includes 
the digital facsimile, a critical edition, a translation 
and all the complements that are deemed rele-
vant (e.g., legal codes cited and notes or glosses 
to the text both legal and historical-philological or 
bibliographical).  

The objective of this work is to present a first pro-
totype of the platform that will provide support for 
the analysis of civil law documentary heritage. 
Figure 1 presents a use case diagram which out-
lines various functionalities of the envisioned web 
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platform. Apart from the typical tools for search-
ing, browsing and visualization available for the 
general public, this platform integrates advanced 
tools to support transcription, translation, and le-
gal analysis of the books ingested by experts in 
civil law. With respect to transcription and trans-
lation, we aim to customize existent OCR and au-
tomated translation algorithms. Related to the le-
gal analysis, we aim to integrate text mining tools 
able to extract context information from the text 
defining how civil law concepts should be inter-
preted. This context consists of citations to regu-
lations and named entities such as locations or 
authorities (persons and organisations).  

 
Figure 1. Use case diagram 

The rest of this work is organized as follows. Sec-
tion 2 reviews the state-of-the-art in documentary 
heritage analysis. Section 3 describes the design 
of the platform. Then, section 4 presents some 
experimental results of the platform for the analy-
sis of a work of Miguel del Molino, a well-known 
civil law expert in XV century in the Aragon king-
dom (currently an autonomous community in 
Spain). Finally, section 5 provides some conclud-
ing remarks. 

2.  State of the art 
This platform presents important challenges re-
garding transcription, translation and named en-
tity recognition.  

With respect to the transcription task, it must be 
noted that the images from the digitization of his-
torical documents present various levels of de-
gradation due to the use of handmade fonts, ink 
stains on the paper or the noise generated during 
the digitization process (interference from dou-
ble-sided printed text, deviations, blurring in dou-
ble-page scans, etc.) (Gupta et al., 2015). All of 
this makes optical character recognition (OCR) 
difficult and motivates research into the pre-pro-
cessing of images to eliminate noise (Neji et al., 
2024), or the training of character recognition mo-
dels specialized in Gothic and round letters using 
machine learning based on neural networks (La-
casta et al., 2022; Kodym et al., 2021).  

It is also worth noting the existence of the Pero-
OCR tool, which is semi-supervised machine 
learning method for automatic handwritten and 
printed text transcription (Kišš et al., 2023). It em-
ploys a SoftCTC (Connectionist Temporal Classi-
fication) loss function that allows to manage com-
plex transcription scenarios. 

In addition, automated translation from Latin to 
Spanish also represents an important challenge. 
Although there are currently numerous online 
translators (Google Translator, Yandex, DeepL, 
Translateking, imTranslator or Translateking, 
among others) and some configurable open 
source tools (for example, NVIDIA NeMo or 
OpenNMT), the translation of medieval Latin is 
not very advanced due to the scarcity of parallel 
Latin and Spanish corpora in different domains 
(Tiedemann et al., 2012).  

There are incipient works that exploit deep neural 
networks based on transformer-type architectu-
res (Transformer) for this type of problems. For 
instance, Martínez García and García Tejedor 
(2020) developed an advanced Neural Machine 
Translation system for Latin-Spanish, aiming to 
make historical texts more accessible. Using 
Transformer-based models trained on Bible and 
Saint Augustine corpora, the study explores do-
main adaptation challenges and emphasizes the 
significance of sufficient data for accurate trans-
lations, especially for low-resourced languages 
like Latin, but for the moment each translation 
work in this context requires the preparation of a 
personalized training corpus. Fischer et al. (2022) 
also crafted a dedicated Latin-German Neural 
Machine Translation (NMT) system for 16th-cen-
tury letter translation. Their meticulous data colle-
ction and NMT model development led to supe-
rior translations for short to medium sentences, 
outperforming GoogleTranslate. While centered 
on Swiss reformer Heinrich Bullinger's correspon-
dence, their work offers broader utility for transla-
ting texts from the era. 
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Thirdly, to facilitate the legal analysis of the 
works, it is relevant to adapt text mining techni-
ques that allow the recognition of named entities 
such as place names, person names and orga-
nisation names to contextualize the voices inclu-
ded in the doctrinal works of civil law. Identifying 
people, places, and other historical entities is an 
essential task in automatic understanding of his-
torical documents (Aljalbout and Falquet, 2017). 
Named entity recognition and classification (NER 
for short) is very often the first step of entity lin-
king, which can support the cross-linking of mul-
tilingual and heterogeneous heritage collections 
based on authority files and knowledge bases 
and can greatly support the search and explora-
tion of historical documents. Nowadays there are 
several approaches making profit of machine 
learning methods for NER (Li et al. 2020). For ins-
tance, Erdmann et al. (2016) presented a CRF-
based model with handcrafted features for Latin 
historical texts and motivated the choice of Part-
of-Speech (POS) tagger by the fact that this NLP 

tool leverages the highly informative morphologi-
cal complexity of Latin. Hubkova at al. (2019) also 
proposed a BiLSTM-based model by applied a 
character-based CNN to encode the different 
spellings of words. Nonetheless, it must be noted 
also the difficulties for applying NER to historical 
documents and the consequent degradation of 
performance metrics (Rodriguez et al., 2012; van 
Strien et al., 2020). In such a context it is essen-
tial to count on annotated corpus and bench-
marks. For instance, Hubkova et al. (2019) cura-
ted and annotated a corpus from scanned Czech 
historical newspapers. In the same line, Hamdi et 
al. (2019) delineated a German gold standard for 
NER within the domain of historical biodiversity li-
terature. 

3.  Design of the platform 
Figure 2 presents the architectural design of our 
proposed web platform. The architecture con-
tains three main components: database, content 
management, and search/visualization.  

 
Figure 2. Architecture of our platform

Firstly, the database provides a semantic reposi-
tory (RDF triplestore) for representing the structu-
ral contents of a civil law book. The type of books 
that we aim to analyse in this platform consist of a 
set of civil law concepts (voices) with its associa-
ted juridical interpretation. For instance, the left 
side of Figure 3 shows an example of the table of 
contents in the work Repertorium Fororum et Ob-
servantiarum Regni Aragonum: una pluribus cum 
determinationibus consilii iustitiae Aragonum 
practicis atquae cautelis eisdem fideliter annexis 
written by Miguel del Molino in an edition publis-
hed in 1585. On the right side of the figure, the 
initial page containing the Adulterium concept is 
displayed. Considering this, Figure 4 shows the 
main classes and properties proposed for the 

RDF triplestore. Whenever possible, we have 
reused terms from well-known vocabularies such 
as the DCMI Metadata Terms (terms with dct pre-
fix), the DCMI Type vocabulary (terms with dctype 
prefix), the FOAF vocabulary (terms with foaf pre-
fix), the Simple Knowledge Organization System 
(SKOS, terms with skos prefix) and the Core Lo-
cation Vocabulary (terms with locn prefix).  

In addition, we have defined new classes and pro-
perties in our Civil vocabulary to define better the 
peculiarities of a book of civil law (civil:Book) as 
an extension of a printed text resource 
(dctype:Text). It must be noted also that we have 
defined a particular class for representing the civil 
law concepts (civil:Concept) discussed in these 
books. This civil law concept is an extension of the 
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typical concept (skos:Concept) in a knowledge or-
ganisation system. Apart from a preferred label, it 
is also annotated with properties containing links 
to digitized page images (dct:source), the original 

transcribed text associated to the concept (ci-
vil:transcription), its translation into a modern lan-
guage (civil:translation), and any type of reference 
(dct:references) to bibliographic resources, loca-
tions, persons or organizations. 

 
Figure 3. An example of pages from Miguel del Molino’s book 

 
Figure 4. Conceptual model (UML class diagram) of the semantic repository 
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Secondly, the content management component 
cordinates a set of automated tasks to facilitate 
the processing and analysis of documents. Figure 
5 shows an activity diagram representing the pro-
cessing workflow applied to a new book ingested 
in the platform and the inputs/outputs that are ge-
nerated.  

 
Figure 5. Workflow for the processing  

of civil law documents  

On the one hand, the transcription component 
aims to convert the digitized images of book pa-
ges with printed text into machine-readable tex-
tual format. For this step, we have used Pero-

OCR (Kišš et al. , 2023), a state-of-the-art optical 
character recognition (OCR) tool. The transcrip-
tion process, apart from obtaining the OCR of 
every page in the book, also encompasses the 
division of text for the different civil law concepts. 
On the other hand, the translation component 
converts the original latin text into a modern lan-
guage (e.g. Spanish). As a first approach for this 
translation task we have used the Google Trans-
lator API to translate the Latin text linked to each 
civil law concept into Spanish. Moreover, we have 
also components for citation extraction and 
named entity recognition. They contribute to the 
semantic understanding and analysis of docu-
ment content, laying the groundwork for advan-
ced information retrieval and manipulation. For 
the identification of citations, we have implemen-
ted the detection of some string patterns followed 
by the external citations. In the case of named en-
tity recognition, we have integrated the use of 
spacy, an open-source Python library for Natural 
Language Processing the includes pre-trained 
models for the identification of locations and 
authorities in Spanish texts. 

Last, the search/visualization component facilita-
tes the interaction between the users and our 
platform. There are two types of users: normal 
and expert users.  

Normal users are researchers or general public 
interested in civil law. For these users the plat-
form offers a direct access to a homepage displa-
ying the list of books (Figure 6) and enabling the 
export of book contents in RDF format. In addi-
tion, the homepage allows the filtered search on 
books and specific contents of a book through fa-
cets for Concepts, Locations, Persons, and Orga-
nizations where the user can either type text or 
select a value from a list. The search results are 
presented in a web page which displays a list of 
all concepts that meet the search criteria speci-
fied on the search page. For example, Figure 7 
presents a search result after filtering the concept 
name Albarraneus. 

 

 
Figure 6. Homepage displaying the list of books 

Ingestion of new book
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Figure 7. Search Results web page 

 
Figure 8. Management of the list of concepts in a book 

 
Figure 9. Edit concept web page 
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The experts are the authorized users that can 
add, modify or delete the books and their associ-
ated concepts (Figure 8, in previous page). In ad-
dition, they have access to the advanced function-
alities for automatic transcription, translation, and 
information extraction in the web page for editing 
concepts (Figure 9, in previous page).  

4.  Experimental results  
The proposed platform for the analysis of docu-
mentary heritage, whose design was presented 
in Section 3, has been implemented using the 
Django framework for web development. In addi-
tion, the components for content management 
have been implemented in Python integrating dif-
ferent libraries for OCR (Pero-OCR), and named 
entity recognition (spacy). 

Moreover the feasibility of the implementation has 
been tested with the processing of a doctrinal civil 
law book written by Miguel del Molino and printed 
in 1585: Repertorium Fororum et Observantiarum 

Regni Aragonum: una pluribus cum determinatio-
nibus consilii iustitiae Aragonum practicis atquae 
cautelis eisdem fideliter annexis, available at  

https://derechoaragones.aragon.es/es/consulta/re-
gistro.do?id=600036 

In particular, we were interested in the perfor-
mance of the automated assitants for transcrip-
tion, translation and information extraction. 

With respect to the transcription, we compared 
the results of Pero-OCR with the results obtained 
after applying Tesseract, a widely used open-
source OCR tool (https://github.com/tesseract-
ocr/tesseract). The experience showed that Pero-
OCR is more efficient. For instance, Figure 10 de-
picts the transcription of a sample text with both 
Tesseract and Pero-OCR. There are letters that 
were not recognized by Tesseract , such as the 
letter "s" (ſ contained in abſens), which in the Latin 
language is very similar to "f". In contrast, it was 
correctly detected by Pero-OCR. 

 
Figure 10. Comparison between Tesseract and Pero-OCR to generate a text 

With respect to the translation, we compared qua-
litatively the results obtained after invoking the 
API of several online translators: Google Transla-
tor, Yandex, DeepL, Translateking, imTranslator 
and Translateking. After comparing the results 
obtained with some sample texts directly genera-
ted by Pero-OCR, we considered that the Google 
Translator API was providing the best results. 

 
Figure 11. Example of concept and citations  

Regarding the extraction of citations, we conclu-
ded that this processing task must be customized 
to the special features of each book. Figure 11 
shows part of the text associated to the concept 
“Arbor” and we highlighted some external citati-
ons to “Fori Regni Aragonum” (https://derechoa-
ragones.aragon.es/es/consulta/registro.do?id=6 
00013), a collective work printed in 1496 that 
compiles the official regulation books about civil 
law by the end of the XV century. Even in this 
small example we can identify some patterns to 
cite a book in this collective work. For instance, 
from the text:  

[…] vide in foro. Quicunque super.tit. de 
furto.fol.33.lib.8. 

we can derive the following citation pattern:  
[…] vide in foro. <beginning words of a paragraph 
within a title>.tit. de <title name>.fol.<page num-
ber>.lib.<book number>. 

Figure 12 shows an excerpt of the cited page of 
the external book. 

https://derechoaragones.aragon.es/es/consulta/registro.do?id=600036
https://derechoaragones.aragon.es/es/consulta/registro.do?id=600036
https://github.com/tesseract-ocr/tesseract
https://github.com/tesseract-ocr/tesseract
https://derechoaragones.aragon.es/es/consulta/registro.do?id=600013
https://derechoaragones.aragon.es/es/consulta/registro.do?id=600013
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Figure 12. Example of cited title and paragraph  

in page 33 of book 8. 

About the direct applicability of the spacy library 
for named entity recognition (NER), the quality of 
results is not very satisfactory because the trans-
lation into Spanish contains frequent mistakes, 
derived in turn by some errors found in the Latin 
transcription. Although the results of NER could 
be improved once a better translation into Spa-
nish is provided, we believe that the incorporation 
of knowledge bases such gazetteers of historical 
place names or authority files would help to iden-
tify better these named entities. 

5.  Conclusions 
This paper has presented a first prototype for the 
development of a web platform to facilitate the 
analysis of civil law documentary heritage. The 
design of the platform has been customized to the 
specific needs of the experts in this domain. First, 
we have designed a conceptual framework to re-
present the information required for a deep 
analysis of civil law contents. In addition, we have 
integrated open-source tools to assist in tasks 
such as transcription, translation, and information 
extraction, which usually require high human re-
sources if performed completely manually. 

Although the results obtained by automated tasks 
could be clearly improved, they provide an appro-
priate input in each step that can be revised by 
experts to ameliorate the performance. For ins-
tance, if the Latin transcription of a text is revised 
by an expert in the platform, the automated trans-
lation will provide better results. 

As future work, we will continue with the develop-
ment of the platform and the testing of more alter-
natives for assisting in the automated tasks of 
transcription, translation, and information extrac-
tion. This further development will be accompa-
nied with a detailed analysis of the results obtai-
ned with the ingestion of a more extensive corpus 
of civil law books in the platform. In addition, a 

version manager to control variants among diffe-
rent manuscripts, editions and transcriptions is 
being considered. Finally, a system for collabora-
tive annotation and linking of the documents to 
support advanced academic research is also en-
visaged (García-Marco, 2020).  
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