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Context

e Growing volume of digitized archival
records available online

= significant amount of fragmentary
geohistorical information

e Sources need to be indexed both

spatially and temporally to enhance
information retrieval.

= very useful for research in humanities
and for GLAM
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Administrative atlas of the districts of Péris, 1868

YValat, vins en gros. pass. du Burcau, 23.

Valat fils, vins ¢t hélel, pl. de la Nation, 21, et
av. du Trone, 1.

Valax, corsels, r. Auber, 9.

Valax, tatlleur, r. Boudreau, 2.

Valaz, vins, r. Rochambeau, 1Q.
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Motivations

Indexation requires to have perpetual gazetteers that describe

landmarks located at any coordinates at any date including:
- different names
- properties
- sources that assert their existence
- evolution



Challenge

‘ Build this perpetual gazetteer

Representation and integration of fragmentary data
extracted from several sources (diverse and heterogeneous)



Challenge

‘ Build this perpetual gazetteer

Representation and integration of fragmentary data
extracted from several sources (diverse and heterogeneous)

— Knowledge graphs are a suitable solution!



Research questions

1. Which ontologies are suitable to build perpetual gazetteers?
- structure named places that are useful to localize resources
- retrieve all named places that refer to the location at any date
- preserve the link between data and sources

2. How to populate an ontology of historical landmarks?
- get the evolution of their attributes
- get the evolution of their relations with other features



Data

Sources describe addresses and geographical entities over time

9 . e 5
. .
rue Louis-Philippe (0x:015) Bégauli, courtier gourmet, q. Bourbon, 49.
Begin, Calandre, 19.
J— Begls f. colle-forte et huile de pieds de beeuf, Ormeaux,2,
——— pl. du Trone.
Langue Libelle Description Egalement connu comme Be"le co’donn'er, Jacob 06
francas rue Louis-Piippe vole de parts Beg[e[ et co., commiss. draps, ThlbalﬂOdé 8.
Toltesies angues satsies lAunovn (place ). 26* Longpré ainé, bijoutier l\oumuuk. fabr. de]? Etolc comm\male de Jeu-
en or el argent. sses.
nm:r;_hg..‘:ﬂc:l{"lﬁl;")o; Saint-Omer, émailleur. Vnuum passementier. ncr(hzlol vins. - ’
2 T u s 1
i BrCorvm et immaces| Ctir (1), graneur-c-|  Halbole brouie oy |o Veruses , srvarir-m
- . Renaud-Leevre. Nousscau (1), dijoutier| lons.* 8 Michel, brossier.
nature de I'élément 8 rue # modifier n or.* Gaulin, chapelier, 9 Labotticre, serrurier.
® 1 Lissoty (Vve), vins. Benolt, ‘,,-,‘ l" fabr, Moisy, tabletier. 10 Sacrez, rln;.
~ 0 référence 3* Privé, distillateur, Lérésy, d 49* Cendrier ainé, prop. 12 Baudoln, &
Lemoine-Cluzel et Leroy, |59 Bouton, [ub uc cuirver-] Desmarests, fab. boftes|13 ujard rloulcrlu et cré-
nowveantés. nis.* d’emballage.
S __ Chantrier, court.-gourn. sy parion. sine. | ¥errand, lapidaire.  l1a [hdud (Vve), fab. de

Commercial directories of Paris during XIX™ century

partie de 8 anciennes voies de Paris & modifier
~ 0 référence

346 TOPOGRAPHIE HISTORIQUE DU VIEUX PARIS.

situation, & la rue de ce nom et & celle de la Montagne-Sainte-Genevidve, qui

o s T seront décrites dans le volume suivant : Récion omextace e L'UniversiTé,

- 0 référence CENSIVE DE WEVECHE.

+ ajouter une référence

TR e Muisox e 1a Cou (1575), faisant le coin occidental de la rue des Carmes.
e S cans — Elle est dite, en 1322, Lo saisox v 1A Grant Couvroxe et pe ta Perite Counoxe,
— cau coin de la rué des Noiers et de la rué Sainct Hilaire»; et en 1553, = maison
+ sjouter une réference devant les Carmes, faisant angle de la rue Saint-Hilaire, laquelle maison fut
{h depuis divisée en trois corps de logis : La Counoxxe, v'Inige suve Manmiv et ta Boe-
+ ajouter une déclaration TEILLE (l)'

Base Adresse Nationale (202?) Wikidata page of Rue Louis-Philippe Adolphe Berty, Topographie historique du
vieux Paris (1866-1897) 7



Data

Archival records: the Napoleonic Land Registry (1808-1950)

Cadastral index map (1810)

unique graphic
representation of plots

legend of

w

handwritten

spatial temporal
referential of plots

Initial register (1812)

Description of the plots C-54, C-55 and C-56 at the creation of the land regisry

Change registers (here: 1812-1822)

Versions of the plots C-54, C-55 et C-56 at a glven date (snapshot)
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State of the art

Existing approaches

e Kauppinen et al. [1]: Finnish municipalities (since 1865)

e Territorial Statistical Nomenclature (TSN) [2]: administrative and
statistical units

e Hierarchical Historical Territory (HHT) [3]: territorial subdivisions of
France before 1789

= Change-Bridge concept [1]: describes changes between
landmark versions

= Treat only landmarks versions which attributes never evolve

= Used data: structured, normalized, aggregated and interpreted

[1] Kauppinen et al. (2008). Creating and Using Geospatial Ontology Time Series in a Semantic Cultural Heritage Portal
[2] Bernard et al. (2018) Modeling changes in territorial partitions over time: Ontologies tsn and tsn-change
[3] Charles et al. (2023) : HHT: an approach for representing temporally-evolving historical territories



Contributions
PeGaZus : Perpetual Gazetteer of approach-address UtteranceS

e Ontology represents:
o addresses and landmarks,
o with attributes that evolve over tlme

e Population method retrieves
evolutions of addresses, plots and
of their attributes

> Applied on a whole neighborhood in
Paris (France) since the 1800s
> Map-based evaluation

Delimiting the Butte aux Cailles
neighborhood in Paris, France i



Ontology

Address: statement which targets a place described as an
ordered sequence of landmark relations [4]

Landmark
Relation

Type

Address targets

locatum

isLandmark firstStep

Relation
relatum

Type
Final
Address
Address |---:Subclass of====D nextStep
Segment Segment |

Part of the ontology on addresses

[4] Bernard et al. (2024). Création d'un référentiel géo-historique d'adresses a partir de sources multiples.



Ontology

Evolution: representation of events. An event is related to an
evolution on the territory, may imply multiple changes on data.

; has i
: Attribute Attribute isAttributeType Attribute
version Version Version Type
Value
O
: - 2 has
hasTime makesEffective outdates b Attribute

Attribute LS A . Landmark
Change Type

depends :
Subcl_ass of lied
To relaturr

Landmark
Relation

Type

isLandmark
RelationType

Landmark

Change isChange
< Relation

Type Type

*isLT : isLandmarkType

Part of the ontology on temporal evolution



Ontology

Additional modelets:

e sources
e taxpayers
e land registry documentation

18



Population

( . N\ N
. oy 2 . Base Adresse Nationale Built graph
1. Link similar landmark assertions
from sources with a root | Péra Gudrin)
. e \ »,
landmark: use (pseudo-)identity Nomencatirevar W~ e
criterion to link them _i Pére Guéin)
2. Order landmark assertions Rue Pauin -
] Miry
3. Infer changes and events related — — - Rue Pauin
| d k A Plan d'Andriveau (1849) /
to landmarks (Appeareance, _ | o
I Croulebarbe , . e e
Disappareance) I TR T J———{FueThiens) |

Detection of similar landmark within sources
14



Population
4. [OPTIONAL] Inferring landmark identity (if not known at step 1)

Example: in the land registry, if a plot is split, its successors keep
the same number in the registers

split
D-19 : D-19 D-19
tn+1

19



Population

5. Merge landmark attribute versions
6. Create changes and events that affect attributes of landmarks

The process can be repeated to infer new knowledge.

hasTrace hasTrace
hasTrace—l Rue Gerard J—hasTrace
F hasTrace w
v

Rue Gérard (1 Rue Gerard (2 Rue Gerard \ Rue Gérard (4 Rue Gérard (5
é hasAV hasAV é Sources
hasAV hasAV P hasAV 1. Gentilly plot map (1847)
2. Andriveau map (1849)
@ m 3. Paris plot map (1871)
4. Ville de Paris (2024)
versmnVaIue verS|onVaIue ver3|onVaIue verS|onVaIue 5. BAN (2024)
Legend

—> hasAttribute
/ / / / geometry attribute
geomA geomB hasAV hasAttributeVersion

Example of merging attribute versions for Rue Gérard 16



Evaluation

e Answer competency questions . ol
Which streets already exist in 18457?

e Check internal consistency of What were the plot addresses in 18457
data: SHACL rules and SPARQL ~ —>= i e >
queries

e Evaluate information consistency: |

o difficult to assess quality as no
ground truth exists
= snapshots |

xgaill_eSJ

\ \

v\ 7,6 |l 2\
35\5&\;797:1 e AT

Ch. de la Butte au
o)
>

@ Rue Gérérd j Barriére cﬁtalie
. u " JRue Tiers | Boulevard d'ltalie 1845
= multi-source mapping (eX: Snapshot of the Butte aux Cailles

' ighborhood in 1845
addresses in several sources) hS g eeocchy
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Evaluation
Evolution of the attributes of a landmark

TAXPAYER
NATURE
ADDRESS 2 rue Gérard, Gentilly .
18:45 18:50 18:55 18?60 >
Land registry Land registry Plot D-14, Gentilly (second

creation deletion land registry)

What are the successive natures/addresses/taxpayers
of plot D-14 in Gentilly? 18



Contributions

e Ontology
o describes addresses and landmarks
o represents the evolution of their attributes
e Approach to build a perpetual gazetteer as a KG
o treats several heterogeneous sources
o handles heterogeneous fragmentary data
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Future work

e Use case on Butte aux Cailles

neighborhood:
o intend to enlarge spatial cover
(whole Paris?)
o add new sources (notary
minutes)

e Critical analysis of the KG

Butte aux Cailles

o detect inconsistencies k =
. W0 - B "l:::’ FFFFF citédu Chapu: Y ictor it IVI;::;:"‘S:,ILE\ :‘:@: =
o conflicts between sources Fe A e AT s TN

Location of the Buttes aux Cailles neighborhood
within Paris 20



Future work

e Tools to easily ask questions to the graph: web map, natural
language

Evolution des parcelles, voies et adresses de

¥
| q . ,’ R p

22 L,I" 2 () Sk {'}/ > % la Butte-aux-Cailles

Jai a : Cadastre

e ® Cadastre de 1810 O Cadastre de 1845

o\/

9 Informations sur les cadastres
+ Cadastre de 1810 : plan établi en 1810; matrice n°1 valide de 1813 4 1836; matrice n°2 valide
de 1836 4 1848.
« Cadastre de 1845 : plan établi en 1845; matrice n°1 valide de 1848 a 1860.

Cliquez sur une parcelle pour en savoir plus.

Période

9 Le filtre temporel permet de visualiser la/les natures dune parcelle au cours d'une année

donnée.

Attribut
Choisir un attribut :

Agrégations associées a la parcelle sélectionnée

Voir les agrégations sous la forme suivante

.',

. _ o : 7 k4
: :v/('.; /1/1(/1//?/1.1 N s
/ 4 N\ Wy o

@ timeline O liste

s - ~ 3f8 X\ = AGG_49685b6b-3d4:
o —~ 3 5
2 = >
|t /// 3 \ AGG_92fae1d1-fc8e-4de4-:  AGG_dbb6abec1-8337-4abf-b41b-f8b013d
= 5 oA
~ 48 = Leatt | Alls généralde l Vile, des faubourgs ! des monuments de Pars - Jacoubet - 1836 © GeoHisorcalData Ac AGG ¢ |AGG ndat

A web map to query the KG (under developpement)



' e Ontology Thank you for
o describes addresses and landmarks your attention !

o represents the evolution of their attributes
e Approach to build a perpetual gazetteer as a KG
o treats several heterogeneous sources
o handles heterogeneous fragmentary data

Ontology, data and scripts are available

https://github.com/umrlastia/pegazus-ontoloqy

charly.bernard@ign.fr ; solenn.tual@ign.fr
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