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Australian Research Council (ARC) Project No 
3

 Reconstructing Land Tenure Maps of Australia in 3D 
• Validation rules for back-captured 3D survey plans (strata, building, 

stratum) 

 Partner
• ICSM

 Outcomes

• Two higher degree graduates to work for ICSM members

 Broader Impact
• New knowledge that benefits Australia and Beyond



3D cadastre in practice (2012)



ARC Linkage project – No 1

1. Where would the 3D data 
come from?

2. What elements need to be 
included in a 3D cadastral 
model and how?

3. How best can we visualise 
3D cadastral data?

Investigators:  Ian Williamson, Abbas 
Rajabifard,  Mohsen Kalantari



Where would the 3D data come from?

 Design Stage (BIM)  Verification Stage (Laser Scanning)



What elements need to be included in a 3D 
cadastral model and how?

Courtesy of Dr. Behnam Atazadeh



What elements need to 
be included in a 3D 
cadastral model and 
how?

Unit 2 Unit 3

Unit 2 Unit 3

Courtesy of Dr. Behnam Atazadeh



What elements need to 
be included in a 3D 
cadastral model and 
how?

Unit 206

Unit 206

Courtesy of Dr. Behnam Atazadeh



Where would the 3D data come from?

Data CompletenessData AccuracyData ProcessingData CollectionDevice

More efficient19mmComparableMore efficient Device 1

More efficient34mmComparableMore efficient Device 2

More efficient7mmMore elaborateMore elaborateDevice 3

Courtesy of Association of Land Surveyors Malaysia



How best can we visualise 3D cadastral data?

Source: https://www.spear.land.vic.gov.au/spear/pages/eplan/3d-digital-cadastre/3dprototype/prototype.html

Courtesy of 
Dr Davood Shoajei



ARC Linkage – No 2

 1. What elements need to be 
included in a city scale 3D 
cadastral model and how?

 2. How do you ensure the 
validity of a 3D cadastral 
model?

1111

Investigators: Abbas Rajabifard, Mohsen 
Kalantari



What elements need to be included in a city scale 
3D cadastral model and how?

Courtesy of Dr. Bahram Saeidian



How do you ensure the validity of the 
model? Legal

Courtesy of Dr Ali Asghari



How do you ensure the validity of the 
model? Legal/Spatial

 Watertightness  E.g. projected boundaries

Courtesy of Dr Ali Asghari



How do you ensure the validity of the 
model? Spatial

 Validating spatial integrity 

Courtesy of Dr Ali Asghari



How do you ensure the 
validity of the model? 
Functional

Courtesy of Dr Jihye Shin

The proportion of functional spaces (A1.1.1) for 

providing essential services* defined as part of 

unlimited CP (O1.2.3.1) to all functional spaces for 

providing the essential services



How do you 
ensure the 
validity of 
the model?
Functional

•

Courtesy of Dr Jihye Shin



Progress in practice (2022) 



Progress in practice (2024) 



ARC Project No 3 

 How do you ensure the validity 
of the 3D CSDM? 
(georeferencing and alignment 
strata/stratum plans in NSW and 
building subdivisions in Victoria  
with digital twins and 
topographic features)

 How do we ensure the 
interoperability of 3DCSDM with 
the design models? (IFC)

Investigators: Mohsen Kalantari, Sisi 
Zlatanova



Projects progress to date

 A 3D CSDM profile vocabulary 
for NSW

 Methodology for back -
capturing stratum plans in 
NSW

 Colour, Transparency and Size 
in Visualising 3D Digital 
Cadastres 

Peter Hales 

Jasmine Cheng 

Claire Warren



ARC Project No 3

 Reconstructing Land Tenure Maps of Australia in 3D 
• Validation rules for back-captured 3D survey plans (strata, building, 

stratum) 

 Partner
• ICSM

 Outcomes

• Two higher degree graduates to work for ICSM members

 Broader Impact
• New knowledge that benefits Australia and Beyond



International Federation of Surveyors supports the 
Sustainable Development Goals

1st relevant 
SDG

1st relevant 
SDG

2nd relevant 
SDG

3rd relevant 
SDG

3rd relevant 
SDG

Relevant SDGs
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 Contact: mohsen.kalantari@unsw.edu.au


