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Our study topic
- Right to build regulation design

- Regulates constructability at parcel scale
- 3D morphological constraints

-  French document (PLU) 

 



Motivation : Design and participation

How to test and compare 
my point of view ?

How can we build a 
good compromise ?

PLUPublic 
participation

Councilors

Citizens

Public services

How to design a tool to ease public participation ?



Our proposition : Towards a tool to explore Right to Build regulation
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Requirements for simulated building configurations database

Regulation 
explorator

- Requirements based on discussions with city planners

- Building configurations simulation
- According to regulation

- Based on city actors behavior (= optimization of utility function ?)

- Consider sub-optimal results
- As actors are not actually (100%) rational

- Maintain diversity in configurations kept for participation 

 



Production of simulated building configurations database
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Regulation space exploration

Regulation 

Rule slot

Alternative 
rules

...

...
r1

Rules

ri

rn

...

...

Parameters

p1

pi

pn

Sampling
interval

I1

I2

In



Regulation space exploration - Illustration
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Generator
- Previous work (Simplu3D) : 

https://github.com/IGNF/Simplu3D 

- Optimization of utility function
- Based on RJMCMC Simulated Annealing

- Set of n objects (n is unknown)

- Geographic environment
- Support urban rules evaluation

https://github.com/IGNF/simplu3D
https://github.com/IGNF/simplu3D
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Classification of explored configurations

- Variety criterion hi
- Measure to discriminate

configurations

- Utility function µ



Implementation
Open-Source projects :

- OpenMole (http://www.openmole.org/) 

- Simplu3D (https://github.com/IGNF/simplu3D/) 

- GeOxygene (http://oxygene-project.sourceforge.net/ ) 

- Simplu3D OpenMole Plugin (https://github.com/IGNF/simplu3D-openmole/) 

http://www.openmole.org/
https://github.com/IGNF/simplu3D/
http://oxygene-project.sourceforge.net/
https://github.com/IGNF/simplu3D-openmole/


Very first experiment
- Very first proof of concept simulation :

- 20 parcels
- 5 parameters to explore

- 2 values per sampling interval = 20 * 25 = 1280 simulations



First results
- 3D PostGIS Database

- Several simulation for a regulation and a parcel

First uses :

- Select configurations according to regulation
- Link configurations to an external 3D spatial 

analysis module
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Potential use of the diversity grid
Volume = 780 000 m3 

Area = 7200 m2 (cell 3)

Volume = 785 000 m3 

Area =8900 m2 (cell 4)

Utility function

Variety criterion



Experiments on a single parcel (100 runs)
variance = 4.45E-5

variance = 4.05E-15

mean = -9719.4

mean = 0.49999994

energy

coverage ratio



Conclusion
- A proposition to generate a database of diversified urban configurations

- Based on  :
- City actors strategy

- Building configurations diversity

- Based on Open-Source technologies



Future work
- Finalize/release production of a large version of the database

(several millions of simulations)
- With more diversity criterion

- A tool for public participation :
- How to represent simulations ?

- How to interact with simulated buildings ?

- Are participations better with such tool ?

Database of 
simulated cities

GUI for 
participation

?
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