
HAL Id: hal-02555769
https://hal.science/hal-02555769

Submitted on 7 May 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Ontology assisted collaboration sessions on 4D BIM
Calin Boje, Veronika Bolshakova, Annie Guerriero, Sylvain Kubicki, Gilles

Halin

To cite this version:
Calin Boje, Veronika Bolshakova, Annie Guerriero, Sylvain Kubicki, Gilles Halin. Ontology assisted
collaboration sessions on 4D BIM. Creative Construction Conference 2019, Jun 2019, Budapest, Hun-
gary. �hal-02555769�

https://hal.science/hal-02555769
https://hal.archives-ouvertes.fr


2019.creative-construction-conference.com/proceedings/

aLuxembourg Institute of Science and Technology – LIST, 5 Avenue des Hauts-Forneaux, Esch-sur-Alzette L-4362, Luxemburg
bUMR n°3495 Modèles et simulations pour l’Architecture et le Patrimoine Centre de Recherche en Architecture et Ingénierie – MAP-CRAI, 1 Rue 

Bastien Lepage, Nancy 54000, France
cCentre National de la Recherche scientifique – CNRS, 3 Rue Michel-Ange, Paris 75794, France                                                                       

dUniversité de Lorraine - UL, Nancy 54000, France

Abstract

Keywords: 4D; BIM;Ontology; Decision-making; Collaboration; Linked Data; IfcOwl ;

1. Introduction and research scope

1.1. Planning with 4D BIM



1.2. Synchronous collaboration using natural user interfaces

1.3. Linked data paradigm and ontology representations

2. 4DCollab ontology design methodology

Figure 1. Methodology employed for the design and testing of 4DCollab ontology



3. Existing ontologies, schemas and workflows
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4. 4DCollab ontology



Figure 2. Overview of the 4DCollab ontology main classes with their object and data properties

4.1. Main classes

“What type of ‘things’ does a synchronous collaborative session have?”

· Session

Model Objectives

Results UseCase

· Model

importedFrom Results

· User User

Role Interactions Session

· InteractiveDevice

4.2. The 4D Model



“What does the 4D model have to provide during a collaborative meeting?”

Model

Model Document

Model ModelObjects

ModelObjects TemporalObject PhysicalObject,

GroupingObject and ManagementObject

PhysicalObject

IfcBuildingElement

TemporalObject

IfcEvent IfcTask GroupingObjects

IfcSpatialStructure IfcGroup

User

4.3. The data properties

LOD

4.4. Example model queries

“What are the imported documents for the current session?”

“What are the physical model objects and their IFC IDs available within the model?”

“Which are the annotations performed during the last session?”



5. Limitations and future work
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