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Reconstructing

Method

3D legal models

Context

2D division drawings

Starting data
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• Notarial deed (Splitsingsakte)

• Division drawing (Splitsingstekening)

Registration apartment complex
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• Private/shared areas

What Are Division Drawings?

2D    Not georeferenced     No “data”

• Drawbacks
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BIM Legal

• 3D volumes of legal spaces

• From modern models in construction

• Rich in detail & 3D

3D Legal Registration  

1

2
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• No BIM? 

BIM Legal

• For (older) existing buildings

• Integration

• Visualization 

• Data management

3



Goal:
To develop a mostly automatic method 

of reconstructing 3D
BIM legal apartments from 2D 
vectorized division drawings.
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• Kadaster research

• VeCToR application

• AI image detecting

• Manual and time-consuming

Pilot 3D visualization apartments
4
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Automatic!

Method overview
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• ~1,700 lines of final Python code  

• 34 experimental scripts

• ~3000 experiment runs

• Developed custom automated pipeline

• Multiple spatial data sources (BGT, BAG, JSONs)  

• Parsing, alignment, transformation, optimization, special case handling

Behind the scenes
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• Schematic

• “Spaces”

• No distortion

Overview Data
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• PDF ground floor (begane grond)  -> Reference map data (BGT)

Georeferencing 
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• Aligning to real world map data

• Parcel (Perceel)

• BGT building (Pand)

Georeferencing



18-6-2025 15



18-6-2025 16

Georeferencing - Initializing

Rotate Scale Translate
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• Best performing:

• Using area scaling

• Centroid alignment

• No rotation 

• Unless scale and north arrow vectorized

Georeferencing - Initializing
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• Test every translation, scale and rotation

• Within a range

• Test how well it fits the BGT

• Best fit = best transformation

Georeferencing – 2D alignment
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• Hausdorff distance and Goodness of Fit

Metrics
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• Limitation: low similarity

• Outside spaces (81.5%)

• Others: 95.2% containment 

Georeferencing - Results
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• Partial match

Georeferencing – Difference in datasets

• Difference BGT and division drawing

BGT
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• Pillars

Georeferencing – Difference in datasets
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• Multiple footprints

Georeferencing – Difference in datasets



18-6-2025 25

Georeferencing - Results
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• Position floors on top of each other

• Repeating structure

• Outer walls, load-bearing walls, staircases..

Storey alignment - Method

5
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• Shape similarity

Storey alignment - Method

1 2 3
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• Low similarity

• Use layout

• Restrict search range

Storey alignment – Special cases
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• Limitations:

• Dissimilarity

Storey alignment - Results
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• Cross section information

• Cluster y-vertices

• Height per storey

Height estimation
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• Limitations:

• Extra points: stepped roofs, stairs..

• Incorrectly vectorized

       

Height estimation
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• Use 3DBAG as safety measure

• Average height per storey

• Keep height between limits 

       

Height estimation
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• CityJSON

• 3D support

• Semantic hierarchy

• GIS tools

• Georeferencing

BIM Legal - Format

6
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• Extrude footprints

• Interior Level of Detail

BIM Legal – 3D modeling

6
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Final models!
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• Apartment index

BIM Legal - Visualization

• Shared spaces

• Functional spaces
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Pipeline overview
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• Test with more buildings

• Outside spaces – parcel geometry instead of BGT

• Low similarity floor alignment – layout usage

• Detail level LoD1+ 

• Future research

• Also visualization use cases

Limitations
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• Mostly automatic pipeline

• Accurate georeferencing under certain conditions (95.2%)

• Improvement to vectorization -> better 3D reconstruction

• North arrow, scale

• Cross sections

• Proof of concept CityJSON for BIM Legal

Conclusions
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Thanks for your
attention!

Thesis final presentation| Lotte de Niet
18-6-2025
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