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Introduction : le projet GEODE

Objectives
Analysis of geographical discourse in French encyclopedias from 1750 to the present day

Multidisciplinary team
● Linguistics
● Computer science
● Geography and geomatics
● History
● Digital humanities

Corpus
● Encyclopédie, ou dictionnaire raisonné des sciences, des arts et des métiers, par une société 

de gens de lettres. (1751-1772)
● La Grande Encyclopédie. Inventaire raisonné des sciences, des lettres et des arts par une 

société de savants et de gens de lettres sous la direction de M. M. Berthelot. (1885-1902)

3



The Encyclopedia of Diderot and d'Alembert

● Published between 1751 and 1772
● Edited by Denis Diderot and Jean Le Rond 

d'Alembert (+ Louis de Jaucourt)
● 17 volumes of text, 11 volumes of plates, near 

72,000 articles, 18,000 pages of text, near 22 
millions words 

● A famous and major text of the 18th century
○ History of ideas (spreading the "spirit" of the 

Enlightenment)
○ First French encyclopedia and model for subsequent 

ones
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“To those (...) who exclude Geography from 
our Dictionary; that the names, longitude & 
latitude of the stars they admit to it, have no 
more right to remain than the names, 
longitude & latitude of the cities they reject."

Diderot. Article « Encyclopédie ». Volume V de l’Encyclopédie

Geography & Cartography in l'Encyclopédie according to Diderot

"To those who would have wished it less 
brief: that it was necessary to stick to the 
only geographical knowledge of cities 
that was scientific, the only one that would 
suffice for us to build good maps of ancient 
times, if we had it, & that will suffice for 
posterity to build good maps of our times, 
if we pass it on to them (...)".

Laramée F. D. « La production de l’espace dans l’Encyclopédie ». Document numérique. 2017. Vol. Vol. 20, n°2, p. 159‑177
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A glimpse at the text
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Lyon est à six lieues N. O. de Vienne, vingt N. O. de 
Grenoble, vingt-huit S. O. de Genève, trente-six N. 
d’Avignon, quarante S. O. de Dijon, soixante N. O. de 
Turin, cent S. E. de Paris. Long. suivant Cassini, 22d. 
16′. 30″. lat. 45d. 45′. 20″. 

Vienne, (Géog. mod.)   ville de France, dans le 
Dauphiné, sur le bord oriental du Rhône, à 5 lieues au 
midi & au dessous de Lyon, à 15 au nord-ouest de 
Grenoble, & à 108 au sud-est de Paris. […] Long. 22. 
30. latit. 45. 33. 

Grenoble est sur l’Isere, à onze lieues S O. de Chambéri, 
quarante-deux N. O. de Turin, seize S. E. de Vienne, cent 
vingt-quatre S. O. de Paris. Long. suivant Harris, 23d. 31′. 
15″. suivant Cassini, 23d. 14′. 15″. latit 45d. 11′. 

DAUPHINÉ, (Géog. mod.)   province de France bornée à 
l’occident par le Rhône, au septentrion par le Rhône & la 
Savoie, au midi par la Provence, & à l’orient par les Alpes. 
Elle est arrosée par le Rhône, la Durance, l’Isere, & le 
Drame. […]. Elle se divise en haut & bas. Le haut comprend 
le Gresivaudan, le Briançonnois, l’Embrunois, le Gapançois, 
le Royannez, & les Baronies. Le bas contient le Valentinois, 
le Diois, & le Tricassinois. […]. Grenoble en est la capitale. 
Long. 20-29. lat. 43-46.

Articles about places in the Encyclopedia

About 15,500 geography article (out of 75,000), of which around 15,000 describe places

No index of locations. The coordinates are in the text

Lyon is located six leagues N. W. of Vienne, twenty N. W. of 
Grenoble, twenty-eight S. W. of Geneva, thirty-six N. of 
Avignon, forty S. W. of Dijon, sixty N. W. of Turin, one 
hundred S. E. of Paris. Long. following Cassini, 22d. 16′. 30″. 
lat. 45d. 45′. 20″.



● Absolute location
○ Geographical coordinates measured or estimated :  Long. 22. 30. latit. 45. 33. 

● Relative location to another known entity
○ Spatial relationships

■ Distance to another entity: 5 leagues south & below Lyon, 15 northwest of 
Grenoble, & 108 southeast of Paris.

■ Topological relationship to another entity:
● Adjacency

- to a linear feature: on the eastern edge of the Rhône river
- to a surface entity: bounded to the west by the Rhône river

● Inclusion 
○ in an encompassing surface entity: province of France
○ of a surface unit: the upper part includes Gresivaudan, Briançonnois,

○ Logical or functional relationships
■ Political control, dependence: Grenoble is the capital.
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Two main modes for locating geographical entities 



Extracting Spatial Named Entities from the text

● Fine-tuned CamemBERT for Named Entity Recognition (token classification)
https://huggingface.co/GEODE/bert-base-french-cased-edda-ner

Global Entity 2 (GE2)

Vienne, (Géog. mod.) ville de France, dans le Dauphiné, sur le bord oriental du Rhône, [...]*

id_article Head type GE1 GE2 GE Pair

1v29 AACH ou ACH ville Souabe Allemagne ('Souabe', 'Allemagne')

1v30 AAHUS ville Westphalie Allemagne ('Westphalie', 'Allemagne')

1v32 AAR riviere la Fourche Rhin ('la Fourche', 'Rhin')

1v33 Aar riviere l'Eiffel Allemagne ("l'Eiffel", 'Allemagne')

1v35 AAS ou AASA fort d'Aggerhus Norwege ("d'Aggerhus", 'Norwege')

Place

* https://artflsrv04.uchicago.edu/philologic4.7/encyclopedie0922/navigate/17/773

Global Entity 1 (GE1)

https://huggingface.co/GEODE/bert-base-french-cased-edda-ner
https://artflsrv04.uchicago.edu/philologic4.7/encyclopedie0922/navigate/17/773


Examples
- long. 62. 50. lat. 3. 28. 
- Lat. 42. 8. long.. 67. 35.
- Long. 36. 4. lat. 40. 48. (D. J.)
- Long. 40. 5. latit. 62. 6.
- Lat. 14. 20 - 16. 15. long. 58. 30 - 59.
- Lat. 42 degrés, 20 minutes long.  306 degrés, 50 & quelques minutes.
- Lat. 37 degrés long. 27 & demi
- long. 135. 20. lat. mérid.
- Long. 18 d. 26 '. 6". lat. 48 d. 57 '. 43". 
- entre le 32 & le 41 de long. & le 10 & le 20 de lat
- Long. 110 d. & lat. 46. 45. selon Uluhbeg ; & long . 116. & lat. 45. selon 

Nassiredden.
- à 12 d. de long . & à 33. de latit
- la long. à 103. 50. & la lat. à 26
- differ. de long. à l'Observatoire de Paris, 1 d 7 '37" à l'orient. Lat. 43- 18- 54.
- La long. de Louisbourg, à l'égard de Paris, est de 4 h. 8 '. 27".
- Abulféda lui donne 78 d. 4 '. de long. . elle a, selon quelques - uns, 43 d. 30 '. de 

latit. septentrionale.
- Long. dans les tables d'Abulféda 66 d. 30 '. lat. 15 d. 140 '.
- Long. de ce bourg, 37. 35. latit. 63. 60. (D. J.)
- Long. de cette derniere, 26. 32. latit. 47. 56. (D. J.)
- Long. de Glandeve détruite par les débordemens du Var. 24 d. 38 '. latit. 43 d
- Long. 4. _0_. latit. 26. 33. suivant le P. Martini qui place le premier
- environ à 294 d. de longitude, entre les 24 & 25 d. de latitude nord. (D. J.)
- environ à 142. 35 de longitude, sous le 2 d. de latitude méridionale.  (D. J)
- à 4 d. 50 '. de latitude méridionale, sous les 56 d. 30 '. de longitude

• Non-regular expressions
• Several entity types

○ Points: (x,y). Surfaces: between x and 
x', between y and y'.

• References to multiple locations and 
sources 
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Extracting geographical coordinates from the text



● Three methods:
○ CQL queries (TXM)
○ Use of rules in the form of 

transducers (Unitex 
graphs in Perdido)

○ Specialized ESRI ArcGIS 
Pro LocateXT function

● Comparison and 
combination of results

● Validation to be finalized

12

[word="Longitude"]|[word="longitude"]|[word="Longit"]|[word="longit"]|[word="Longit\."]|
[word="longit\."]|[word="Long"]|[word="Long\."]|[word="long\."]|[word="Latitude"]|[word=
"latitude"]|[word="Latit"]|[word="Latit\."]|[word="latit"]|[word="latit\."]|[word="Lat"]|[wor
d="lat"]|[word="Lat\."]|[word="lat\."]

Extracting Latitude-Longitude patterns from the text



Location by coordinates in the Encyclopedia

● 15,510 items considered as geographical, including 15,044 place items (the others 
are terms, peoples and cross-references to other items)

● 4,457 have complete coordinates : 4,357 points, 4 lines, 96 surfaces
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Textual extraction of names of geographical entities following 
the head word

19

First trial of a synthetic cartography
Vienne, (Géog. mod.)   ville de France, dans le 
Dauphiné […] Long. 22. 30. latit. 45. 33. 

Vienne = “Dauphiné, France,”
Global 
Entity 1

Global 
Entity 2

Calculating the median center 
of each entity

Attribution to the median center 
of a result (number of entities, 
sum of number of words …

Vienne, (Géog. mod.) ville d'Allemagne, 
capitale de l'Autriche [...] Long. suivant 
Cassini, 33. 23. latit. 48. 14. & suivant Harris, 
long. 34. 21. 30. latit. 48. 14.

Vienne = “Autriche, Allemagne”

France Allemagne















A prototype application for displaying online articles with vintage maps and data

26
Cassini et données du projet Perret J. et al. The 18th century Cassini roads and cities dataset. 2015

https://ujm.maps.arcgis.com/apps/webappviewer/index.html?id=b8b3221d17ee4df3b9ded8fd76f11da1

https://ujm.maps.arcgis.com/apps/webappviewer/index.html?id=b8b3221d17ee4df3b9ded8fd76f11da1
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Vienne 
(Q26849, city in Isère, France) 

Vienne 
(Q659546), river in France)

France (Q22420482)
watercourse in Quebec)

Dauphiné (Q151999, historical 
province of France)

Dauphiné (Q63242953, 
township in Quebec)

France (Q142, country)

Delpeuch, A. (2019). Opentapioca: Lightweight entity linking for wikidata. arXiv preprint arXiv:1904.09131.

Modern gazetteer: Linking Diderot entries to Wikidata

Entity linking: candidates selection using OpenTapioca

● use a Solr index of Wikidata entries (9 million geolocated data)
● disambiguate all mentions from a text at the same time (global coherence)

https://www.wikidata.org/wiki/Q26849
https://www.wikidata.org/wiki/Q659546
https://www.wikidata.org/wiki/Q22420482
https://www.wikidata.org/wiki/Q151999?wprov=srpw1_0
https://www.wikidata.org/wiki/Q209495
https://www.wikidata.org/wiki/Q209495
https://www.wikidata.org/wiki/Q63242953
https://www.wikidata.org/wiki/Q142


1. article content entry name + GE1 + GE2

2.
all articles with 

GE1 & GE2

bounding box computed 
from ancient coordinates 
(Standard Deviational Ellipse)

3.
entry name

+
bounding box

get list of candidates

4. candidates best candidate

vienne + dauphiné + france

Toponym disambiguation / candidates selection 



Ground truth for evaluation

● Manual annotations of ≈ 7,000 entry names

● Accuracy at 10 km (Acc@10) : 0.348
● Not tagged :  0.116

GE1 = ‘naples’
GE2 = ‘italie’

Toponym disambiguation / candidates selection 

*Nugues, P. (2024) Linking Named Entities in Diderot's Encyclopédie to Wikidata. LREC-COLING

red: wrong predictions (@10km)
green: correct predictions (@10km)
beige : unverified predictions 



● Acc@10 : 0.171
● Not tagged :  0.237

GE1 = ‘barbarie’
GE2 = ‘afrique’

red: wrong predictions (@10km)
green: correct predictions (@10km)
beige : unverified predictions 

Toponym disambiguation / candidates selection 



GE1 = ‘perou’
GE2 = ‘amerique meridionale’

● acc@10 : 0.210
● not tagged : 0.210

red: wrong predictions (@10km)
green: correct predictions (@10km)
beige : unverified predictions 

Toponym disambiguation / candidates selection 



● Acc@10 : 0.50
● Not tagged :  0.13

EE1 = ______
EE2 = ‘france’

red: wrong predictions (@10km)
green: correct predictions (@10km)
beige : unverified predictions 

Toponym disambiguation / candidates selection 
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Perspectives

● Check ancient coordinates
● Associate modern coordinates to the places
● Analyze discrepancies between ancient and modern coordinates
● Map types of place, number of words per article and per encompassing entity
● Compute and map the number of occurrences of the heading in the text, and 

the number of incoming and outgoing citations
● Publish the final interactive map of the Encyclopedia text based on modern 

coordinates



Thank you !
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