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Context

« Digitizing French Building Regulation »

Build an extensible and «white box» compliance checker

Sponsor : French Ministry for Housing

18 Month => July 2018

Involving regulation experts and knowledge enginneers

Lead by CSTB
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Case

Checking compliance means

infering on both

semantic (property + functionnal relations) 

AND geometry (positions + dimensions + topological relations) 
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Infering on geometry

Containments : 
relation between a wall and a door|window in it

Intersection : 
two BuildingElement with intersecting volumes
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Infering on geometry

Boundaries : 
Building elements that limits a Space

Adjacency : 
two spaces/zones sharing a common

interface
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Infering on geometry

Overlaping : 
two surfaces that overlaps (by projection) with 

tolerance on distance.

Virtual geometry : 
surfaces and volumes that materialize requirements  

(interfaces, manoeuvring spaces,  clean area…).

Non necessarily part of the IFC model.
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1st level : qualitative relation

// Infering relation from geometry

[Zone 1 geometry] 
[Zone 2 geometry]

=> 

<zone1> bot:adjacentZone <zone2>
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2nd level : quantitative relation

// Infering topological relations, dimensions and virtual geometry

[Zone 1 geometry] 
[Zone 2 geometry]

=> 

<zone1> bot:adjacentZone <zone2> .

<interface1> bot:interfaceOf <zone1> ;
bot:interfaceOf <zone2> .

<interface1> :hasGeometry <geometry> ;
:surface <*.**^xsd:double> ;



9

WC : <wc1>

Clear space <cs1_1>

Clear space <cs1_2>

WC : <wc2>

Clear space : <cs2_1>

Clear space : <cs2_2>

Hand rail
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Geometrical

preprocessor

Simplification : LOD1 geometry

Bounding boxes

Polymorph high LOD geometry

Simplified geometry
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Contraints examples

SEMI-FORMAL CONSTRAINT
IF no clear_space of width 0.8m, depth 1m beside a WC_seat

THEN NON-COMPLIANT

RULE + ONTOLOGY
?wc a :WCSeat

=>

?wc :NeedClearSpace ?cs1 ; :NeedClearSpace ?cs2 .

?cs1 :Width 0.8 ; :Depth 1 .

…
?cs1 :X (?WC_X + ?dX) .

?cs1 :Y (?WC_Y) .

FORMAL CONSTRAINT
SELECT ?wc

…
?wc a :WC ; ?wc :NeedClearSpace ?cs

?e :Intersects ?cs

...

HAVING COUNT(DISTINCT ?cs)=2

?cs1
Clear space

?cs2
Clear space

?wc
WC Seat
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Which ontology ? 
Which reasoner ?

Extending geoSPARQL and WKT ?

What about 3D ?

Using reasoner implementing geoSPARQL ?

Using CAD software as preprocessor ?



Thanks your attention…

Toward French Semantic Regulation
checking based on semantic rules 
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Appendices
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IFC

SPARQL-

constraints

BCFzipChecker Webservice 

Contraints examples
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Triple 

Store

IFC RDF

Geometrical

Semantic

Preprocessor

SPARQL-

constraints

BCFzip

Regulation 

ontology

+

SPARQL-rules

Semantic Compliance Checker
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KROQI Platform – Launching service

Executing 

checker service



18

KROQI Platform – Choosing a set of constraints

Selecting a 

Contraints set to apply
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KROQI Platform – Displaying results

Reading the report
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Watching report as 

BCF annotations

Integration with a BIM platform (KROQI)


