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Digital permit checking



Linked Data (LD) approach for permit checking

• Converting Building Information Model (IFC) data as LD (IFC to LD)

• ‘City data’ to LD

– CityJSON to LD

– 2D GIS to LD

• Workflow 

– (Update) Queries
• Sparql update

• 2D spatial sparql functions

• 3D spatial sparql functions

– Knowledge based systems
• LD Model 

• Algorithm resulting in enrichment

– Shacl
• Input check

• Permit results check

“string” containing 3D element



2D GIS Geometry in LD (Geosparql)



View this GeoSPARQL screencast at: https://youtu.be/a-eHWG1cu8c

https://youtu.be/a-eHWG1cu8c


3D IFC model naar Geosparql



3D Geometry in LD (Geosparql alike approach)



3D Geometry in LD (Geosparql alike approach)



3D Geometry in LD (Geosparql alike approach)



View this IFC3DSparql screencast at: https://youtu.be/fUqwuf_WPg4

https://youtu.be/fUqwuf_WPg4


Example KBM: shortest line in 2D

• Model (T-Box)

– Begin point (A)

– End point (B)

– Obstacles

• Algorithm

– Shortest Line algorithm
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Linked Data (LD) approach for permit checking

• Converting Building Information model data as LD (IFC to LD)

• City data to LD

– CityJSON to LD

– GIS to LD

• Workflow 

– Queries
• Sparql update

• 2D spatial functions

• 3D spatial functions

– Knowledge based systems
• LD Model 

• Algorithm resulting in enrichment

– Shacl
• Input check

• Permit results check

“string” containing 3D element



Prototype upload IFC Model



Permit preparations:  fire hydrants
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Permit preparations:  fire hydrants

Voorstel:

1) Zoek naar brandweeringang x,y,z in het 3D BIM-model (gebouw)

2) Zoek naar brandhydrant binnen 100 m van het 3D BIM-model in het GEO-model 

(stad)

3) Zoek obstakels als maaiveld, gracht, hek, tram binnen de 100 m in GEO-model (stad)

4) Zoek mogelijke route en kortste route van brandhydrant naar ingang zonder obstakel



Firehydrants permit check workflow

• Determine individual housing

• Search fire exit doors in the IFC model

– Outerwalls

– Ground floor

– For living spaces (not for sheds)

• Convert exit door to 2D and classify as Point B

• Determine ‘nearby’ and classify as Obstacle 

• Get nearby firehydrants (Point A)

• Etc.

Set of Sparql 

queries 

enrichting the 

data for this 

permitcheck



Workflow as Linked Data



Workflow as Linked Data



View this SPARQL Rules screencast at: https://youtu.be/6aolGleHGh0

https://youtu.be/6aolGleHGh0


Fire hydrants case: relevant doors



Fire hydrants case: relevant doors



Doors, Obstacles and Hydrants



Find nearest hydrants (in the nearby area)



Shacling the results



Case 2: external sound on the facade



Sound within the building



Sound insolation per element



Case 3: Building and its direct surroundings



Building roofs



Building orientations



Functions in the neighbourhood



Case 4: Traffic impact



Evaluation

• LD approach very feasible

• Geometry in LD handy but you need a good set of sparql 

functions and standards

• Workflow in LD exposes the real permit check process

• KBM models should be re-usable

Digidare award:

https://www.youtube.com/watch?v=aryOrecO1yE

https://www.youtube.com/watch?v=aryOrecO1yE


Thank you

Info@BuildingBits.nl

Hans.Schevers@BuildingBits.nl

mailto:Info@BuildingBits.nl
mailto:Hans.Schevers@BuildingBits.nl
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