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Introduction
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● Encyclopédie, 18th century, 

○ 75,000 entries  

○ Geography: 20% of entries 

Contributions

● Manually annotated gold-standard datasets

● Knowledge graph construction pipeline

○ Ontology design and conceptual modeling
○ Information extraction from text
○ Knowledge graph construction and population



Place Entries in the Encyclopédie

ROTERDAM, (Géog. mod.) ou plutôt Rotterdam, ville des 
Pays-Bas, dans la Hollande, sur la droite de la Meuse, à 3 
lieues de la Haye, à 2 de Delft, & à 5 de la Brille [...]

Pays-Bas, les, (Géog. mod.) contrée d'Europe composée de 
dix-sept provinces, situées entre l'Allemagne, la France & la 
mer du nord. Les dix-sept provinces sont les duchés de 
Brabant, de Limbourg, de Luxembourg, de Gueldres, le 
marquisat d'Anvers, les comtés de Flandres, d'Artois, de 
Hainaut, de Hollande, de Namur, de Zéelande, de Zutphen, 
les seigneuries de Frise, de Malines, d'Utrecht, d'Overissel & 
de Groningue ; l'archevêché de Cambrai & l'évêché de Liege 
y sont encore enclaves. [...] qu'on connoît sous le nom de 
Provinces-Unies. Voyez Provinces-Unies.

DELFT, (Géog. mod.) ville de la Hollande méridionale : elle 
appartient aux provinces-unies : elle est située sur la Schie. 
Long. 21. 48. lat. 52.
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HAIE (la) (Géog.) lieu charmant des Provinces-Unies dans la 
province d'Hollande, autrefois résidence des comtes de 
Hollande, d'où lui vient son nom flamand de S'Gravenhagen, 
que l'on exprime en latin par Haga Comitum. [...] La Haie est 
située à une petite lieue de la mer, à environ autant de Delft, 
au N. O. à trois lieues S. O. de Leyde, quatre N. O. de 
Rotterdam, & douze S. O. d'Amsterdam. Long. 21. 45. lat. 
52. 4. 10. [...]

Approximately 15,500 Geography articles (out of 75,000), of which about 15,000 describe locations.

There is no geographical index; coordinates are included within the text (for 4,798 articles).



● HTO models encyclopedic documents
● Interoperable with standard: CRM, SKOS, OA
● Preserve provenance and textual evidence

Ontology and Knowledge Model

Heritage Text Ontology (HTO)
1. Bibliographic Layer

● Domain → Geography
● Type → Place, People, Definition
● Subtype → City, Country, Region, River, Sea, etc.
● Support for:

○ Single-place articles
○ Multi-place / Segmented articles

2. Geographic Layer

● Explicit SpatialRelation objects
● Relation attributes: source, target, value, unit
● Relation types:

● Inclusion
● Adjacency
● Orientation
● Distance (with UO: unit ontology)
● Movement
● Crosses

Lilin Yu. Heritage Text Ontology. Revision: 2.0.0. Retrieved from: https://w3id.org/hto/2.0.0

Work Collection
↓

Edition
↓

Volume
↓

Page
↓

Internal Record (Article)
↓

Description / Text

Places entities (crm:E53)

Text spans (hto:TextSegment)

OA annotations linking text to entities

New! Encyclopedia Knowledge Graph (EKG) Extension



Ontology and Knowledge Model
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AI and Transformers at every stage !

auto-regressive
GPT-styleauto-encoders

BERT-style

sequence-to-sequence
T5-style auto-encoders

BERT-style

auto-regressive
GPT-style

auto-encoders
BERT-style

Workflow for Automated Knowledge Graph Construction



Dataset for Model Training
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Place (2250)

People (250)

Other (250)

Single (2000)

Multiple (250)

1,012 City

263 Island

188 Region

181 River

114 Mountain

59 HumanMade

51 Sea

51 Other

43 Country

40 Lake

GeoEDdA-TopoRel : https://huggingface.co/datasets/GEODE/GeoEDdA-TopoRel

Type of 
geography 

entries

Cardinality

Type of place



Evaluation of Classification of Places (Place entries)

Precision, Recall et F-scores of classification 
place entries

● BERT-based fine-tuning (text classification)
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Classification of Place Named Entities
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Precision, Recall and F-score for place named entities classification according to 
context size

F-score for place named entity recognition using LLMs

● Few-shot prompting

● BERT-based fine-tuning



Extraction and Normalization of Coordinates
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● Normalization to Degree, Minute, 
Second (DMS) format

● mT5 model (sequence to sequence)

Moncla, L., Nugues, P. Joliveau, T.,& McDonough, K. (2026). EDDA-Coordinata: An Annotated Dataset of Historical 
Geographic Coordinates. Proceedings of the 15th Language Resources and Evaluation Conference (LREC 2026). 
Palma, Spain.
https://huggingface.co/datasets/GEODE/mt5-small-coords-norm

https://huggingface.co/datasets/GEODE/mt5-small-coords-norm


Spatial Relation Phrase Classification and Relation-Linking
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distance: “90 lieues de”

orientation: “à l’est de”

distance-orientation: “trois lieues au sud de”

distance or/and orientation

Regex

● Spatial relation phrase classification
○ BERT-based fine-tuning

● Relation-linking
○ Few-shot prompting
○ Probabilistic approach



Information Extraction Workflow Illustration
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Vol. 14, page 380



Information Extraction Workflow Illustration
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E1

City

1. Place type classification



Information Extraction Workflow Illustration
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E1

City

Pays-Bas, la Hollande, la Meuse, la Haye, Delft, 
la Brille

2.NER

E2 E3

1. Place type classification



Information Extraction Workflow Illustration
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E1

City

Pays-Bas, la Hollande, la Meuse, la Haye, Delft, 
la Brille

2.NER

E2 E3
3.Place named entity 
classification

Pays-Bas : Country

la Hollande: Region

la Meuse : River

la Haye : City

Delft : City

la Brille : City

1. Place type classification



Information Extraction Workflow Illustration
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E1

City

Pays-Bas, la Hollande, la Meuse, la Haye, Delft, 
la Brille

2.NER

E2 E3
3.Place named entity 
classification

Pays-Bas : Country

la Hollande: Region

la Meuse : River

la Haye : City

Delft : City

la Brille : City

4. Spatial relation recognition

ville des : inclusion
dans : inclusion
sur : adjacency
la droite de : distance-orientation
à 3 lieues de : distance-orientation
à 2 de : distance-orientation
à 2 de : distance-orientation

1. Place type classification



Information Extraction Workflow Illustration
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E1

City

Pays-Bas, la Hollande, la Meuse, la Haye, Delft, 
la Brille

2.NER

E2 E3
3.Place named entity 
classification

Pays-Bas : Country

la Hollande: Region

la Meuse : River

la Haye : City

Delft : City

la Brille : City

4. Spatial relation recognition

ville des : inclusion
dans : inclusion
sur : adjacency
la droite de : distance-orientation
à 3 lieues de : distance-orientation
à 2 de : distance-orientation
à 2 de : distance-orientation

5. Relation-entity linking(E1, inclusion, E2)

(E1, inclusion, E3)

(E1, adjacency, E4)

…

1. Place type classification



Simplified Graph Generated 
for the ROTERDAM Entry
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ROTERDAM, (Géog. mod.) ou plutôt Rotterdam, 
ville des Pays-Bas, dans la Hollande, sur la droite 
de la Meuse, à 3 lieues de la Haye, à 2 de Delft, 
& à 5 de la Brille [...] Long. suivant Cassini, 22. 
21'. 30". latit. 51. 55'. 45".
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ROTERDAM, (Géog. mod.) ou plutôt Rotterdam, 
ville des Pays-Bas, dans la Hollande, sur la droite 
de la Meuse, à 3 lieues de la Haye, à 2 de Delft, 
& à 5 de la Brille [...] Long. suivant Cassini, 22. 
21'. 30". latit. 51. 55'. 45".

(Entity0, distance, Entity5)

Simplified Graph Generated 
for the ROTERDAM Entry



Live Demo

22https://huggingface.co/spaces/GEODE/encyclopedia-to-geokg

https://huggingface.co/spaces/GEODE/encyclopedia-to-geokg
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➢ Most frequent entities: 

● City (48.3%)
● Region (14.5%)
● River (13.9%)

Distribution of entity types

➢ Most frequent relations: 

● Inclusion (52.9%)
● Orientation (11.4%)
● Distance (10.0%)
● Adjacency (8.0%)

Distribution of relation types

Entity and Relation Types across the Encyclopedie
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Distribution of Relation Types by Subject Type



Urban Connectivity: Averaging Distance Statements in Entries



Geolocated Places in Countries



Inclusion Relation: Regions “included” in France



Inclusion Relation: 61 Articles of Places in Brittany (excl. GB)
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Code Online demo

https://huggingface.co/GEODE

https://gitlab.liris.cnrs.fr/ecoda/encyclopedia2geokg

https://huggingface.co/spaces/GEODE/encyclopedia-to-geokg
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