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The city of the future – integrated worlds

Social
world

Physical
world

‘traditional’ city

Digital
worldinternet, 

smartphone, 
social media ?

Digital City

Smart (& resilient) city
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Urban platform as bases for applications

OUP 3D Digital Twin

National Environmental & Planning Act:
• Time and place independent participation
• Automising building permit process
• Visualisation buildings in AR by QR-code

• Social gaming
• ‘new shopping’

Digital Twin of Public Space
SAFE Rotterdam 3D

• Smart energy management 
(RUGGEDISED)

• Energy potential calculation

Municipal real estate in 3D

Smart mobilitty for emergency services



Digital City: Digital Twin
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Underground Containers Data sensor

Busses Traffic



Digital City and applications for the new Environment and Planning Act

Digitale Stad:
‘3D digital twin’ current

physical reality
Allowed new reality

Proposed new realitySmart software 
calculation

(3D) spatial
planning

• Smart algorithms 
• Right parameters 
• Correct data

If permitted:
future (licensed) new 

reality
Review and
validation

Public 
participation

and
objection
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Bottom-up approach

Case study in 
Rotterdam (NL)

Case study in Epone (F)

They provide us with:
• Data (IFC BIM and CityGML 3D city model)

• Nice and enthusiastic people to collaborate with

EuroSDR GeoBIM case studies

Case studies:

Ø The Netherlands 
(Rotterdam, Den Haag, 
Almere, Amsterdam)

Ø France (Epone)

• Data
• Regulations
• Practice expertise

Sweden / Slovenija

1) Workflow + stakeholders

2) Regulations check

3) Guidelines to designers/3D 
city modelers

Interviews and 
collaboration



Now With GeoBIM

Asked for the submission:
- 2D Drawings [PDF 2D plans and sections]

- Designed building in City plan [PDF 2D map]
- Report proving compliance to regulations 
(Building physics, Fire safety, City quality, 

structural safety, construction quality) [PDF 
document]

Asked for the submission:
- A BIM model compliant with the given 

requirements (w.r.t. geometry, semantics, 
georeferencing) [IFC georeferenced model]

Provided by the Municipality:
- 2D city map

- Zoning and related regulations, sometimes 
through WebGIS

(https://www.ruimtelijkeplannen.nl) Provided by the Municipality:
Standardized 3D city model (CityGML)

City regulations in digital (and formal) format

1) GeoBIM Workflow proposal



City Regulations

3D city model

Read as 
reference and
building 
design

Validation 
of 
Geometry
Georef.
Semantics

Conversion 
to CityGML Regulations 

check for 
building 
permission

Building 
permission issued

And
3D city model 

updated

Compliancy not 
checked
/
Eventual refinement 
or changes during 
construction

1) GeoBIM Workflow proposal



1) GeoBIM Workflow proposal



1) GeoBIM Workflow proposal

Harmonization of procedural workflows

F. Noardo, C. C. Ellul, L. Harrie, I. Overland, M. Shariat, K. Arroyo Ohori and J. Stoter, 2019.
Opportunities and challenges for GeoBIM in Europe: developing a building permits use-case to raise 

awareness and examine technical interoperability challenges. Journal of Spatial Science.



IFC Validation

Regulations checks

Integration of 
procedural + 
operational workflow 
in structured UML 
model 

Under revision 
within 
Municipalities

1) GeoBIM Workflow proposal



Zoning and dimensions: max height, volume, densification, distances 
(overhanging objects, balconies), pipe heights (restaurants).

Impact of the building in environment and of environment on the 
building: shadows analysis, noise analysis, air quality, energy.

Accessibility of the buildings in higher detail: disabled 
accessibility and usability, and escape routes planning.

Structural safety in complex cases, e.g.; Amsterdam cellars; 
terrain deformations (bridges parts misalignments);…

Parking availability and plans connected to the new buildings

2) Regulations most effectively checked through GeoBIM



1. Spatial planning (admissibility test)

2. Construction
3. Fire prevention

4. Usability test
5. Building physics
6. Architectural aspects

Current Proces
5 – 15  weeks
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Workshops: Construction
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Pilot area
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Maximale dimensies
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Parking regulations
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Huidige werkwijze 2D Werkwijze 3D

First check by municipality First check by applicant

Municipality only focuses on clashes
Everything that ‘fits’ 
results in 
automatic mutations

Applicant does not have access to all data
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Desired proces



2) Regulations check: human challenges

I Workshop 16/10/2019 – Building dimensions and 
parking spaces design in the city regulations

II Workshop 05/11/2019 – External experts involved in building permission issuing 
(Fire safety, structural safety, City aesthetics, Building physics)

Persuading operators

Regulations interpretation



Translation to ‘formal’ language and information mapping

2) Regulations check: information challenges



What part of the 3D city model (CityGML) is useful?

Selection of the needed classes
In a useful Level of Detail
Eventually with ADEs
à Conversion to a proper format, if needed

Depends on the 
regulation to be 

checked

Clear metadata 
are needed!

What part of the BIM is useful?

Selection of the needed classes
In the useful Level Of Development
Export to a proper IFC Model View Definition
à Conversion to a proper format, if needed

Make the checks

2) Regulations check: technology challenges



IFC models sample inspection
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36 models
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Graphisoft 
Archicad

RDF Ltd.
Modelling
Software

• NIST IFC file analyzer
• Manual inspection in 

BIM Viewers (Solibrí
Model Viewer, IFCViewer, 
FZKViewer)

• Text format inspection

We asked 
for it 
expressely

0

2

4

6

8

10

12

14
16

18

20

2012 2014 2015 2016 2017 2018 2019

Export Year

Year and IFC version of inspected models

IFC 2x3 CoordinationView IFC 4 DesignTransferView

IFC models from practice

We would like to 
increase the sample…

Starting point to write 
good guidelines



IFC models sample inspection
Features affecting the potential quality 
of conversions

Well 
used, 16

Partially 
used, 1

Not used, 
7

Not 
applicable, 

12

Use of IfcSpace

Bias factors:
+ Models involved in projects about 
BIM/GeoBIM
+ 10 (good) Models part of same complex
- Infrastructure (roundabout) models, 
different from Building models
- Architectural / structural / installations
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Use of IfcBuildingElementProxy
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• Complexity (data issue, regulation issue, technical issue, human issue…)

• Hard work to set cross-fields collaborations but it started successfully

• Specific steps to fill the workflow boxes

• Consensus by Municipalities on the proposed workflow

• Ongoing work on regulations and start of specific project with Municipality of 
Rotterdam to obtain a working demonstrator, technological solutions and 
modelling guidelines by half 2020.

Conclusions Towards automatic building permission


