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● Identified problem: lots of spatial and geometric data (ie. Aïoli) but absence 
of semantics about space and place (modeling, mapping, and querying)

● Place semantics vs. space (place+physical materiality)

Nomenclature

Spatial relations ?
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Semantics of Complex Spatial Data

Spatial 
coordinates

Toponymy
Spatial 
typology

Roussel, R., and L. De Luca. 2023. “AN APPROACH TO BUILD A COMPLETE 
DIGITAL REPORT OF THE NOTRE DAME CATHEDRAL AFTER THE FIRE, 
USING THE AIOLI PLATFORM.” The International Archives of the 
Photogrammetry, Remote Sensing and Spatial Information Sciences 
XLVIII-M-2–2023 (June): 1359–65. 

https://doi.org/10.5194/isprs-archives-XLVIII-M-2-2023-1359-2023
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Starting point: Documentation Nomenclature MOe



Complex spatial data modeling, mapping, and querying

Problem of spatial indexation
what level of description/documentation to adopt for spatial informations ?
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Dataset creation: complex spatial data based on nomenclature
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Formalizing the nomenclature 
as a thesaurus
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Th56: 520 places inventoried so far and increasing
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Example of place NF25-30 in th56
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Specific Place and Generic Place (Type)

Nef (generic concept)
definition Pérouse de Montclos 
(Architectural theory)

Nave of Notre-Dame de Paris 
(specific instance of place)

Is an instance of the type
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Correspondances and complex spatial relations between 
objects/spaces/places and primitives

T21

CA21

DE21

DI21

CH19-21

Theoretical test case
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Correspondances and complex spatial relations between 
objects/spaces/places and primitives

Knauff, M., Rauh, R. and Renz, J. (1997) A Cognitive Assessment of 
Topological Spatial Relations: Results from an Empirical Investigation., 
Proceedings of the International Conference on Spatial Information 
Theory: A Theoretical Basis for GIS, p. 206. Available at: 
https://doi.org/10.1007/3-540-63623-4_51.

RCC8: topological model T21

CA21

DE21

DI21

CH19-21
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Correspondances and complex spatial relations 
in tridimensional space between objects/spaces/places 
and primitives
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Spatial Relations in CIDOC CRM (v.7.1.2)
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Extended Spatial Relations with CRMgeo/GeoSPARQL

RCC8 for CIDOC CRM: semantic modeling of mereological and topological spatial relations in Notre-Dame de Paris 
A.Guillem, A.Gros, K.Reby ; V.Abergel, L.De Luca ; SWODCH 2023



RCC8
Model
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Implementation of RCC8 in Geosparql: 
http://www.opengis.net/def/function/geosparql
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http://www.opengis.net/def/function/geosparql


RCC8xCRM: 
Analysis of topological relation expression in CIDOC CRM

RCC8 for CIDOC CRM: semantic modeling of mereological and topological spatial relations in Notre-Dame de Paris 
A.Guillem, A.Gros, K.Reby ; V.Abergel, L.De Luca ; SWODCH 2023



Using RCC8 for non-geometrical entities

[29] Y. Larvor, Notions de méréogéométrie: description qualitative de propriétés géométriques
du mouvement et de la forme d’objets tridimensionnels, Ph.D. thesis
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Searching for foundational relations

Danash & Ziebelin’s article aims at developing foundational relations [FR] (FORT: 
Foundational Ontological Relations Theory) in relation to the most known 
foundational ontologies (FOs). Some types of FRs: parthood, dependance, 
constitution, membership, location. Analysis of FORT in regards to existing FOs: 
BFO, DOLCE, UFO in order to position and align it with these different FOs.

Danash, F. and Ziébelin, D. (2022) ‘On the Analysis of FORT; arguments, alignment to FOs, and CLIF validation’, in The 6th Workshop on 
Foundational Ontology (FOUST),@ The Joint Ontology Workshops (JOWO’2022).



Modeling rationale: non-geometric (yet spatial) topological 
relations
It aims at the knowledge representation of the complex spatial relations in 
heterogeneous cultural built heritage data systematically expressed. The 
contribution presents the conceptual modeling of these topological relations using 
both the CIDOC CRM (with its extension CRMgeo) and the RCC8. 

From the scope of the CIDOC CRM, this modeling is constructed as the interface 
between RCC8 and CRM to allow the expression of the needed abstract 
topological relations. This work is thought in analogy with existing modeling: 

● firstly, in the CIDOC CRM model, the entity crm:E55_Type acts as a bridge to 
SKOS where the thesauri are externally managed. Similarly, the objective is 
here to investigate the compatibility between CIDOC CRM and RCC8 models. 

● Secondly, the modeling of time properties is explicitly inspired from Allen 
principles: we propose to apply a similar perspective for the question of 
spatial relations. In brief, we posit that the RCC8 can play the role of a 
semantic module for the topological relationships, in combination with the 
CIDOC CRM as domain ontology for the integration of heterogeneous CH 
data.
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Mereological Relation: Place - Place
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Topological Relation: Place - Object/Spatial Primitive
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Topological Relation: Place - Object
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Topological Relation: Place - Place
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Matrix of Topological Relations, test dataset



Conclusion

● Geometry and geographical data are representations of space 
among others

● Space and place are different things
● Topological relationship (RCC8+CIDOC CRM) can be applied 

on non-geometric spatial data and more consistently than the 
existing CIDOC CRM properties  
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Future Work

● Complex spatial 
indexing/query/reasoning on data 
(implementation tests)

● New issue for the CIDOC CRM SIG 
about the modeling of topological 
relations in CRM

● Anthropological definition of space 
(ontological modeling)

● Fuzziness aspect in topological 
relation (ontological modeling)
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Reconstruction beyond Representation 
in Notre-Dame de Paris
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