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❑ Lexicography and terminology as autonomous disciplines can be found in the broad field of digital
humanities.

❑ The digital revolution has imposed on lexicography the challenge of adopting new methods
concerning the traditional research methodology.

❑ Our approach assumes that terminology and lexicography can be complementary – perceiving
lexicography, terminology, ontologies and computational linguistics as an integral part of the digital
humanities will imply a paradigm shift in the construction of dictionary resources.

❑ The diversity of incompatible formats in the European lexicographic scenario creates severe
problems in the digital landscape, making it impossible to interconnect resources and their
respective metadata and lexical data importance of following compatible standards and formats.

MDTT2022 – Costa, Salgado, Khan, Ramos, Carvalho, Tasovac, Almeida, Khemakhem, Romary, Silva



MDTT2022 – Costa, Salgado, Khan, Ramos, Carvalho, Tasovac, Almeida, Khemakhem, Romary, Silva

❑ The Diccionario da Lingua Portugueza by António de Morais Silva was elaborated during the
Enlightenment.

❑ The publication of the Morais dictionary in 1789 marks the beginning of modern Portuguese
lexicography and serves as a model and example for all subsequent lexicographic production
throughout the 19th and 20th centuries.

❑ Morais represents the first modern work to systematise the lexicon of the Portuguese
language.



Frontispiece of Morais (1789, 1813, 1823)

Two volumes
A to K, 752 pp.
L to Z, 541 pp.

Two volumes
A to E, 889 pp.
F to Z, 886 pp.

Two volumes
A to F, 962 pp.
G to Z, 872 pp.

❑ Morais does not claim to be the author, assigning 

this condition to Bluteau, author of the Vocabulario

Portuguez and Latino.

❑ Morais recognises in the ‘Prólogo ao Leitor’ 

[Prologue to the Reader] that the additions he 

brought to the dictionary are quite relevant.

❑ The second and third editions are considered new 

dictionaries, due to both their enrichment and the 

updating.
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❑ The MorDigital project aims to encode the first three editions of Diccionario da Lingua Portugueza by 
António de Morais Silva, commonly referred to as the Morais dictionary.

❑ MorDigital embodies a paradigm in which lexicography converges with several domains, such as 
terminology, ontologies, linked data and digital humanities.

❑ The first three editions are being converted into structured data based on several standards and 
formats for encoding and modelling lexical resources, namely TEI Lex-0, LMF and Ontolex-Lemon.

❑ The project will result in the digital preservation and accessibility of the Morais dictionary through an 
open access platform, where its contents will be fully searchable.
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https://mordigital.fcsh.unl.pt/
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Optical Character Recognition 
(OCR)

ABBYY FineReader

❑ Established tool.
❑ Has user-friendly interface.
❑ Creates editable, searchable files.
❑ Can produce several output formats 

(RTF, DOCX, PDF, HTML, XML, etc.).
❑ Preserves typographical features.
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Noise produced by the OCRization Description Example

Archaic characters
The long /s/ is recognised as a lower-cased /f/ , 

or /j/ if the original is typed in italic
f instead of ſ

j instead of ∫

Case-sensitivity
Lower- and upper-case characters can be 

mixed up

I  instead of i

Wrong characters inserted
Characters are misrecognised à wrong 

characters

rn instead of  m

Segmentation errors
Different spacings between lines, words. 

Misrecognition of white-spaces

temtres  instead of  tem tres

Ligature
A combination of two or three characters set as 

a single glyph

fi

Ink spots
Text has ink spots, which prevents both human 

and machine from reading



❑ GROBID-Dictionaries is a machine learning library for 
structuring digitised lexical resources and entry-based 
documents with encyclopedic or bibliographic content.

❑ It allows the parsing, extraction and structuring of lexical 
information.

❑ GROBID-Dictionaries takes as input lexical resources digitised
in PDF format and generates a TEI-encoded hierarchy of the 
different recognised text structures.
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GROBID-Dictionaries Cascading Architecture (Khemakhem, 2020)
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GROBID-Dictionaries MATTER Workflow (Khemakhem, 2020)



❑ the labels assigned to specialised senses are called domain labels

markers that identify the specialised field of knowledge
in which a lexical unit is mainly used

Salgado, Costa and Tasovac (2019)

Usage labelling = the feature or procedure that provides specific 
information and is used to mark a particularity of use, restricting and 
conditioning the non-regular use of a lexical item
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Figurative system of human knowledge or the Tree of Diderot and d'Alembert, produced for 
the Encyclopédie by Jean le Rond d'Alembert and Denis Diderot

Memory/History
Reason/Philosophy
Imagination/Poetry

Diagram translated by 
Benjamin Heller of the 
University of Michigan
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https://en.wikipedia.org/wiki/Encyclop%C3%A9die
https://en.wikipedia.org/wiki/Jean_le_Rond_d'Alembert
https://en.wikipedia.org/wiki/Denis_Diderot


1a ed. (1823) 1a ed. (1789) 2a ed. (1813) 1a ed. (1823)

Arithmetica [arithmetic] s. f. Arte de calcular por algarismos. [t. 1, p. 
112]

s. f. Arte de calcular por algarismos. [t. 1, p. 179] s. f. Arte de calcular por algarismos. [t. 1, p. 189]

Geometria [geometry] s. f. Parte da Mathematica, que ensina a 
conhecer a grandeza , razões , e proporções
das grandezas continuas , ou sejão linhas , 
ou figuras , ou sólidos , ou superficies. [t. 1, 
p.658]

s. f. Parte da Mathematica, que ensina a conhecer a 
grandeza , razões , e proporções das grandezas
continuas , ou sejão linhas , ou figuras , ou sólidos , 
ou superficies. [t. 2, p. 86]

s. f. Parte da Mathematica, que ensina a conhecer a 
grandeza , razões , e proporções das grandezas continuas
, ou sejão linhas , ou figuras , ou sólidos , ou superficies. [t. 
2, p. 17]

Mathematica [mathematics] s. f. A sciencia, que ensina a conhecer as 
grandezas de toda sorte , suas razões , 
relações , e proporções : Mathematica mista
(oppõe-se ás puras) a que ensina a applicar
os principios de calculo , e geometria aos
corpos. [t. 2, p. 64]

s. f. A Sciencia, que ensina a conhecer as grandezas
de toda sorte , suas razões , relações , e proporções
: Mathematica mista (oppõe-se ás puras) a que 
ensina a applicar os principios de calculo , e 
geometria aos corpos. [t. 2, p. 277]

s. f. A Sciencia, que ensina a conhecer as grandezas de 
toda sorte , suas razões , relações , e proporções : 
Mathematica mista (oppõe-se ás puras) a que ensina a 
applicar os principios de calculo , e geometria aos corpos. 
[t. 2, p. 224]

1a ed. (1823) 1a ed. (1789) 2a ed. (1813) 1a ed. (1823)

Cirurgia [surgery] s. f. parte da Medicina, que ensina a curar
feridas , chagas , tumores , deslocações ; e 
as operações de abrir , e cortar membros, 
&c. do corpo humano. [t. 1, p. 276]

s. f. parte da Medicina, que ensina a curar feridas , 
chagas , tumores , deslocações ; e as operações de 
abrir , e cortar membros, &c. do corpo humano. [t. 1, 
p. 400]

s. f. parte da Medicina, que ensina a curar feridas , chagas
, tumores , deslocações ; e as operações de abrir , e cortar
membros, &c. do corpo humano. [t. 1, p. 417]

Medicina [medicine] s. f. a Sciencia, que ensina a conservar ; e a 
reparar a saude perdida por meio de 
remedios. § f. Mezinha, medicamento. [t. 2, 
p. 67]

s. f. A Sciencia, que ensina a conservar , e a reparar a 
saude perdida por meyo de remedios. §. fig. 
Mezinha, medicamento. [t. 2, pp. 280-281]

s. f. A Sciencia, que ensina a conservar , e a reparar a 
saude perdida por meyo de remedios. §. fig. Mezinha, 
medicamento. [t. 2, p. 228]

Pharmacia [pharmacy] s. f. parte da Medicina, que ensina a preparar
, e a conservar , as drogas medicinaes , e 
remedios. [t. 2, p. 197]

s. f. Parte da Medicina, que ensina a preparar , e a 
conservar , as drogas medicinaes , e remedios. 
(Farmacia) [t. 2, p. 446]

s. f. Parte da Medicina, que ensina a preparar , e a 
conservar , as drogas medicináes , e remedios. (Farmacia) 
[t. 2, p. 406]
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Morais METALABEL Encyclopedia of Diderot 
and d’Alembert

Dewey Decimal 
Classification (DDC)

EuroVoc BabelNet

Arithm.
Arithmetico

arithmetics Reason
Philosophy

Science of Nature
Mathematics

Pure
Arithmetics

500 Natural sciences & 
mathematics

510 Mathematics
513 Arithmetic

BT1 pure mathematics
BT2 mathematics

BT3 natural sciences

IS A
pure mathematics area of 
mathematics

Geometr. 
Geometrico

geometry Reason
Philosophy

Science of Nature
Mathematics

Pure
Geometry

500 Natural sciences & 
mathematics

510 Mathematics
516 Geometry

BT1 pure mathematics
BT2 mathematics

BT3 natural sciences

IS A
pure mathematics area of 
mathematics 
mathematics

Mathem. 
Mathematico

mathematics Reason
Philosophy

Science of Nature
Mathematics

500 Natural sciences & 
mathematics

510 Mathematics

BT1 natural sciences
NT1 applied mathematics
NT1 pure mathematics

IS A
Science major Universal 
language Academic 
discipline formal science



<FieldofScience>

<MathematicalSciences>

is_a

hasBranch

<MathematicalSubdomains>

is_a

hasSubdomains

<Mathematics>

<Geometry><Arithmetic>

<Topology>

<Algebra>

available if needed
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❑ to organise an increasing amount of 
terminological data

❑ to provide greater control over 
specialised content

Domain hierarchy (Salgado, 2021)
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Mathematical Sciences

>> Mathem. Mathematico [mathematics]

>>> Arithm. Arithmetico [arithmetic]

>>> Geometr. Geometrico [geometry]

Medical Sciences

>> Cirug. Cirurgico [surgery]

>>> Med. Medico [medicine]

>>> Pharmac. Pharmaceutico [pharmacy]
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<encodingDesc>

<classDecl>

<taxonomy xml:id="domain">

<category xml:id="domain.mathematical_sciences">

<catDesc xml:lang="en">Mathematical Sciences</catDesc>

<catDesc xml:lang="pt">Ciências Matemáticas</catDesc>

<catDesc xml:lang="es">Ciencias Matemáticas</catDesc>

<catDesc xml:lang="fr">Sciences mathématiques</catDesc>

<category xml:id="domain.mathematical_sciences.mathematics">

<catDesc xml:lang="en">Mathematics</catDesc>

<catDesc xml:lang="pt">Matemática</catDesc>

<catDesc xml:lang="es">Matemáticas</catDesc>

<catDesc xml:lang="fr">Mathématiques</catDesc>

<category xml:id="domain.mathematical_sciences.mathematics.arithmetic">

<catDesc xml:lang="en">Arithmetic</catDesc>

<catDesc xml:lang="pt">Aritmética</catDesc>

<catDesc xml:lang="es">Aritmética</catDesc>

<catDesc xml:lang="fr">Arithmétique</catDesc>

<[...]>

</category>

</category>

</category>

</taxonomy>

</classDecl>

</encodingDesc>
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https://github.com/sarampcarvalho/OntoDomLab-Med



❑ This project will contribute towards a more significant presence of lexicographic
digital content in Portuguese through open tools and standards.

❑ A rigorous linguistic treatment will make it possible to organise and structure the
lexicographic components, and to elicit lexical relationships between various
elements.

❑ The linking mechanisms of the resulting structured dictionary to other resources will
constitute a prototype that can be replicated in other works, namely in the
Portuguese-speaking world.

❑ Combining semasiological and onomasiological approaches applied to the three
editions of Morais will be possible via the inclusion of ontologies (e.g. diasystematic
marking, namely domain labels, registers and part of speech categories).
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▪ MORDigital – Digitalização do Diccionario da Lingua Portugueza de António de
Morais Silva [PTDC/LLT-LIN/6841/2020] project financed by the Portuguese
National Funding through the FCT – Fundação para a Ciência e Tecnologia

▪ Portuguese National Funding through the FCT – Fundação para a Ciência e
Tecnologia as part of the project Centro de Linguística da Universidade NOVA
de Lisboa – UID/LIN/03213/2020

▪ European Union’s Horizon 2020 research and innovation programme under
grant agreement No 731015 (ELEXIS) (European Lexicographic Infrastructure)
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