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Dictionaries

● Digitisation
○ Digitally Born
○ Digitised

● Content
○ Lexical 
○ Encyclopedic

● Time
○ Legacy
○ Modern
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Automatically Structuring: Landscape

● Domination of rule based methods

● Just 2 previous works used machine learning 
○ Crist, S. (2011)
○ Bago, P. and Ljubešić, N. (2015)
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Standard-based Lexical Models

● Standardized resources are required for large scale projects
○ Enable mapping and enriching 

● Text Encoding Initiative (TEI)
○ Too flexible

● Lexical Markup Framework (ISO 24613 LMF)
○ Too restricted 
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GROBID 
 GeneRation Of BIbliographic Data = GROBID
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GROBID: GeneRation Of BIbliographic Data
● Java library for processing and structuring text information 

(mainly in PDF)

● Supervised machine learning for Information Extraction
○ Sequence Labelling: Conditional Random Fields (CRF)

● TEI-compliant output

● Used by: Research Gate, HAL, Mendeley, CERN,...
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GROBID: GeneRation Of BIbliographic Data
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GROBID-Family 
 GeneRation Of BIbliographic Data = GROBID
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GROBID-NER
(Entity Fishing)

GROBID-Dictionaries
GROBID-Quantities

GROBID-Astro
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GROBID-Dictionaries: Approach
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Dictionary Segmentation Level
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Dictionary Body Segmentation Level
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Lexical Entry Level
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CRF model

Segmented Page

CRF model

Segmented Page

CRF model

Segmented LE

CRF models

Segmented Form/Sense

CRF model

Dictionary Segmentation 

Dictionary Body Segmentation 

Lexical Entry 

Form Sense 

headnote body footnote <dictScrap>

<dictScrap>
<entry>

<etym> <re><form> <sense> <dictScrap>

<sense><gramGrp><orth> <gramGrp><pron>

Grammatical Group 

<dictScrap>

GROBID-Dictionaries: Architecture
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GROBID-Dictionaries: Output Serialisation

● TEI-Lex-0
○ New recommendations for unified TEI modelling 

● LMF
○ Review the meta model 
○ Propose a new TEI-based serialisation: ISO 24613-4 
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CRF Models: Feature Selection 
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CRF Models: Feature Selection 
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GROBID-Dictionaries: Enhanced Usability

● Khemakhem et al.2018a
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Use cases: Lexical Dictionaries 

● Khemakhem et al. 2017
○ Monolingual digital English 

dictionary

○ Bilingual digitised 
Fang-French dictionary 
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Use cases: Encyclopedic Dictionaries and MAC 

● Khemakhem et al. 2018b
Source: 
Manuscript 
Auction 
Catalogues 
(1889)

Source: 
Petit 
Larousse 
Illustré (1906)
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Use cases: Legacy Address Directories 

● Khemakhem et al. 2018c
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Source: 
https://gallica.bnf.fr/ark:/12148/
cb32695639f/date19010101
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Use cases: Legacy Address Directories 

● Khemakhem et al. 2018c
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Source: 
https://gallica.bnf.fr/ark:/12148/
cb32695639f/date19010101
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Use cases: Time Machine (Maps of Space and Time)  
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Source: 
Frederic Kaplan’s TEDx 
Talk (June 2013)

https://docs.google.com/file/d/1JW2R8lZb4dnWjPFGSpubGqARPOUsUP86/preview
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Use cases: Wiegand Bibliography 

● Lindemann and Khemakhem 2018
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Use cases: Wiegand Bibliography 

● Lindemann and Khemakhem 2018

Page 26



ALMAnaCH - Lab | Mohamed Khemakhem | 16.10.2018 |   

Conclusion & Outlook

● New approach for structuring Lexical, Encyclopedic and 
Bibliographic information in entry based documents

●  Standardised output to enable exchangebility and enrichement

● More feature engineering is required
○ Collect more varied data through GROBID-Dictionaries Workshop Series

●  New techniques could be also tested for a hybrid processing 
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Thank you for your attention :)
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Questions?


