
 

Proceedings 

5th INTERNATIONAL WORKSHOP ON 3D CADASTRES 

 

Editors: Peter van Oosterom, Efi Dimopoulou & Elfriede Fendel 

 

 

  



 

 

 

 

 

 

 

 

 

 

Copyright © International Federation of Surveyors, October 2016 
All rights reserved 
 
International Federation of Surveyors (FIG) 
Kalvebod Brygge 31–33 
DK–1780 Copenhagen V 
DENMARK 
Phone.: +45 38 86 10 81 
Fax: +45 38 86 02 52 
E-mail: FIG@fig.net 
Website: www.fig.net 
 
Published in English 
 
Copenhagen, Denmark 
 
Printed: 978-87-92853-47-9 
Online: 978-87-92853-49-3 

(http://www.gdmc.nl/3DCadastres/workshop2016/with full color figures) 
 
Published by:  
International Federation of Surveyors (FIG) 
 
Design cover: DP Creative Design 

 



 

    III 
 
 
 
5th International Workshop on 3D Cadastres 
18-20 October 2016, Athens, Greece 

CONTENTS 

 

Programme Committee & Local Organizing Committee .................................................. VII 
 

Preface ..................................................................................................................................... IX 
 
 
Legal Aspects 
 
3D Real Property Legal Concepts and Cadastre: 
A Comparative Study of Selected Countries to Propose a Way Forward (Overview Report) ... 1 
 Dimitrios Kitsakis, Jesper Paasch, Jenny Paulsson, Gerhard Navratil, Nikola Vučić, 
 Marcin Karabin, Andréa Flávia Tenório Carneiro and Mohamed El-Mekawy  
 
Possibilities of Integrating Public Law Restrictions to 3D Cadastres ...................................... 25 
 Dimitrios Kitsakis and Efi Dimopoulou 
 
3D Cadastre: With or Without Subsurface Utility Network? ................................................... 47 
 Jacynthe Pouliot and Philippe Girard 
 
Overview of Legal and Institutional Aspects of Croatian Cadastre and Possibilities 
for its Upgrading to 3D ............................................................................................................ 61 
 Nikola Vučić, Miodrag Roić, Mario Mađer and Saša Vranić 
 
Management of Marine Rights, Restrictions and Responsibilities according to  
International Standards ............................................................................................................. 81 
 Katerina Athanasiou, Efi Dimopoulou, Christos Kastrisios and Lysandros Tsoulos 
 
 
Initial Registrations 
 
Initial Registration of 3D Parcels (Overview Report) ............................................................ 105 
 Efi Dimopoulou, Sudarshan Karki, Roić Miodrag, José-Paulo Duarte de Almeida, 
 Charisse Griffith-Charles, Rod Thompson, Shen Ying and Peter van Oosterom 
 
Mixed 2D and 3D Survey Plans with Topological Encoding ................................................ 133 
 Rodney James Thompson, Peter van Oosterom and Kean Huat Soon 
 
 



 

    IV 
 
 
 
5th International Workshop on 3D Cadastres 
18-20 October 2016, Athens, Greece 

The role of Volunteered Geographic Information towards 3D Property Cadastral  
Systems (2): A Purpose Driven Web Application .................................................................. 153 
 José-Paul Duarte de Almeida, Claire. Ellul, Ricardo Romano and Cidália Fonte 
 
Challenges for Updating 3D Cadastral Objects using LiDAR and Image-based  
Point Clouds ........................................................................................................................... 169 
 Mila Koeva and Sander Oude Elberink 
 
Comparing Three Types of BIM-based Models for Managing 3D Ownership Interests  
in Multi-level Buildings ......................................................................................................... 183 
 Behnam Atazadeh, Mohsen Kalantari and Abbas Rajabifard 
 
Can Data from BIMs be Used as Input for a 3D Cadastre? ................................................... 199 
 Jennifer Oldfield, Peter van Oosterom, Wilko Quak, Jeroen van der Veen and  
 Jakob Beetz 
 
 
Data Management and Modelling 
 
3D Data Management (Overview Report)  ............................................................................ 215 
 Karel Janečka and Sudarshan Karki 
 
Formalizing Implementable Constraints in the INTERLIS Language for Modelling 
Legal 3D RRR Spaces and 3D Physical Objects ................................................................... 261 
 Eftychia Kalogianni, Efi Dimopoulou, Wilko Quak and Peter van Oosterom 
 
Country Profile for the Cadastre of the Czech Republic based on LADM ............................ 285 
 Karel Janečka and Petr Souček 
 
Toward the Development of LADM-based Marine Cadastres:  
Is LADM Applicable to Marine Cadastres? ........................................................................... 301 
 Michael Sutherland, Charisse Griffith-Charles and Dexter Davis 
 
Indoor Abstract Spaces: Linking IndoorGML and LADM .................................................... 317 
 Sisi Zlatanova, Ki-Joune Li, Christiaan Lemmen and Peter van Oosterom 
 
 
  



 

    V 
 
 
 
5th International Workshop on 3D Cadastres 
18-20 October 2016, Athens, Greece 

The Hellenic National Cadastre and 3D Geoinformation 
 
The Hellenic National Cadastre: An Elemental Institution for Nurturing and Promoting 
Innovation in 3D Geospatial Data .......................................................................................... 329 
 Byron Nakos 
 
3D Cadastral Objects of the Hellenic National Cadastre ....................................................... 331 
 Evangelos Dimas 
 
Innovate Web-services and applications in the Hellenic National Cadastre .......................... 333 
 George Mourafetis 
 
On the Nature and Relationships of 3D Cadastral Objects .................................................... 335 
 Panos Lolonis 
 
 
Visualization 
 
3D Cadastre Visualization: Recent Progress and Future Directions (Overview Report) ....... 337 

Jacynthe Pouliot, Frédéric Hubert, Chen Wang, Claire Ellul and Abbas Rajabifard 
 
Visualization for the Coherent Set of 3D Property Units ....................................................... 361 
 Shen Ying, RenZhong Guo, WeiYang Li, Jie Yang, ZhiGang Zhao and Lin Li  
 
Topographic Signs - Important Context for a 3D Cadastre .................................................... 373 
 Nikola Vučić, Peter van Oosterom and Danko Markovinović 
 
Case study on the 3D Cadastre in Algeria: 
First Application of the FIG Recommendations .................................................................... 389 
 Mohamed Akram Seddiki 
 
Overlapping Characterization of Spatial Parcels in Brazil: Case in Florianopolis ................ 405 
 Adolfo Lino de Araújo and Francisco Henrique de Oliveira 
 
 
  



 

    VI 
 
 
 
5th International Workshop on 3D Cadastres 
18-20 October 2016, Athens, Greece 

Country Approaches 
 
Initial Design to Develop a Cadastral System that Supports Digital Cadastre, 3D and 
Provenance for Singapore ...................................................................................................... 419 
 Kean Huat Soon, Derick Tan and Victor Khoo 
 
Capturing Legal and Physical Boundary Differences in 3D Space – A Case Study of  
Trinidad and Tobago ............................................................................................................... 433 
 Charisse Griffith-Charles, Michael Sutherland and Dexter Davis 
 
Systematic Analysis of Functionalities for the Israeli 3D Cadastre ....................................... 447 
 Ruba Jaljolie, Peter van Oosterom and Sagi Dalyot 
 
A 3D Digital Cadastre for New Zealand by 2021: Leveraging the Current System and 
Modern Technology ............................................................................................................... 473 
 Trent Gulliver, Anselm Haanen and Mark Goodin 
 
First 3D Cadastral Registration of Multi-level Ownerships Rights in the Netherlands ......... 491 
 Jantien Stoter, Hendrik Ploeger, Ruben Roes, Els van der Riet, Filip Biljecki and 
 Hugo Ledoux 
 
Developing the Polish Cadastral Model towards a 3D Cadastre ........................................... 505 
 Jarosław Bydłosz 
 



 

    VII 
 
 
 
5th International Workshop on 3D Cadastres 
18-20 October 2016, Athens, Greece 

PROGRAMME COMMITTEE & LOCAL ORGANIZING COMMITTEE 

 
Programme Committee 
 
 Alias Abdul-Rahman – Universiti Teknologi Malaysia 
 Trias Aditya – Gadjah Mada University, Indonesia 
 Ali Aien – University of Melbourne, Australia 
 Mulhim Aldoori – American University in Dubai, UAE 
 Helena Aström Boss – Federal Office of Topography, Switzerland 
 Lars Bodum – Aalborg University, Denmark 
 François Brochu – Laval University, Canada 
 Jarosław Bydłosz – AGH University of Science & Technology, Poland 
 Andréa Flávia Tenório Carneiro – Federal University of Pernambuco, Brazil 
 Yakup Emre Coruhlu – Karadeniz Technical University, Turkey 
 Thomas Dabiri – Hydroark International Limited, Nigeria 
 Sagi Dalyot – Israel Institute of Technology, Israel 
 Efi Dimopoulou (Co-chair) – National Technical University of Athens, Greece 
 Neeraj Dixit – Survey and Land Registration Bureau, Kingdom of Bahrain 
 Fatih Döner – Gümüşhane University, Turkey 
 José-Paulo Duarte de Almeida – University of Coimbra, Portugal 
 Paul Egesborg – Surveyor General Branch, Natural Resources Canada 
 Elikkos Elia – Department of Lands and Surveys, Cyprus 
 Diego Erba – Ministry of Urban Development and Housing, Ecuador 
 Claire Galpin – International Group of French Land Surveyors, France 
 Marc Gervais – Laval University, Canada 
 Tarun Ghawana – Integrated Spatial Analytics Consultants, India 
 Gjorgji Gjorgjiev – Saints Cyril and Methodius University of Skopje, Macedonia 
 Vanco Gjorgjiev – Saints Cyril and Methodius University of Skopje, Macedonia 
 Charisse Griffith–Charles – University of the West Indies, Trinidad and Tobago 
 RenZhong Guo – Urban Planning, Land and Resources Commission of Shenzhen 

Municipality, China 
 Hervé Halbout – International Group of French Land Surveyors, France 
 João Paulo Fonseca Hespanha de Oliveira – University of Aveiro, Portugal 
 Teng Chee Hua – Department of Survey and Mapping, Malaysia 
 Gyula Iván – Institute of Geodesy, Cartography & Remote Sensing, Hungary 
 Donghoon Jeong – Korea Cadastral Survey Corporation, South Korea 
 Saeid Mohsen Kalantari Soltanieh – The University of Melbourne, Australia 
 Sudarshan Karki – Queensland Government, Australia 
 Youngho Lee – Shingu University, Korea  
 Christiaan Lemmen – Kadaster, the Netherlands 



 

    VIII 
 
 
 
5th International Workshop on 3D Cadastres 
18-20 October 2016, Athens, Greece 

 Juerg Luethy – SWR Geomatik, Switzerland 
 Hans Mattsson – Royal Institute of Technology, Stockholm 
 Gerard Muggenhuber – Federal Office of Metrology and Surveying, Austria 
 Tarja Myllymäki – National Land Survey of Finland, Finland 
 Diego Navarra – CERISDI, Italy 
 Gerhard Navratil – Vienna University of Technology, Austria 
 Peter van Oosterom (Co-chair) – Delft University of Technology, the Netherlands 
 Jesper Paasch – Lantmateriet, Sweden 
 Jenny Paulsson – Royal Institute of Technology, Sweden 
 Hendrik Ploeger – VU Amsterdam & Delft University of Technology, the Netherlands 
 Jacynthe Pouliot – Laval University, Canada 
 Carl Reed – Open Geospatial Consortium, USA 
 Enrico Rispoli – Consiglio Nazionale e Geometri, Italy 
 Carsten Rönsdorf – Ordnance Survey International, Dubai, UAE 
 Miodrag Roić – University of Zagreb, Croatia 
 Gerda Schennach – Bundesamt für Eich- und Vermessungswesen, Austria 
 Markus Seifert – Bayerische Vermessungsverwaltung, Germany 
 David Siriba – University of Nairobi, Kenya 
 Kean Huat Soon – Singapore Land Authority, Singapore 
 Jantien Stoter – Delft University of Technology & Kadaster, the Netherlands 
 André Streilein – Federal Office of Topography, Switzerland 
 Michael Sutherland – University of the West Indies, Trinidad and Tobago 
 Yoav Tal – Survey of Israel 
 Rod Thompson – Queensland Government, Australia 
 Okan Yildiz – Karadeniz Technical University, Turkey 
 Shen Ying – Wuhan University, China 

 
 

Local Organizing Committee 
 
Unless stated otherwise from the National Technical University of Athens, Greece: 
 Efi Dimopoulou  
 Tassos Labropoulos  
 Katerina Athanasiou  
 Eftychia Kalogianni  
 Dimitrios Kitsakis  
 Giannis Pispidikis  
 Eva Tsiliakou  
 Eleni Vagianou (Bartlett UCL, UK)  



 

    IX 
 
 
 
5th International Workshop on 3D Cadastres 
18-20 October 2016, Athens, Greece 

Preface 

 

These proceedings reflect on the content of FIG’s (International Federation of Surveyors) 5th 
International Workshop on 3D Cadastres, 18-20 October 2016, Athens, Greece. The 3D 
Cadastres Workshop is one of the activities of the 3D Cadastres Working Group, which 
belongs to FIG Commission 3 ‘Spatial Information Management’ and Commission 7 
‘Cadastre and Land Management’. For the second time, the 3D Cadastres Workshop will be 
combined with the 3D GeoInfo Conference, which together with the 3D Indoor Workshop, 
forms the Joint 3D Athens 2016 Conference. 
 
The 1st International Workshop on 3D Cadastres was organized by Delft University of 
Technology in November 2001, Delft, the Netherlands. The 2nd International Workshop on 3D 
Cadastres was held one decade later, November 2011, again in Delft (as joint activity of 
EuroSDR and Delft University of Technology). The 3rd Workshop was organized less than one 
year later in Shenzhen, China (October 2012), as a clear indication of the rapid developments 
(as joint activity of the Urban Planning, Land and Resources Commission of Shenzhen 
Municipality, Wuhan University and Delft University of Technology). The 4th International 
Workshop on 3D Cadastres, 9-11 November 2014, was hosted by the American University in 
Dubai, United Arab Emirates, and this time is was jointly organized with the 9th 3D GeoInfo 
Conference. 
 
Based on the call for contributions, authors have submitted their extended abstracts. Some 
remarkable observations are that: 3D Cadastres are a truly global development, with 
contributions originating from all continents, and that many of these contributes do refer to 
ISO 19152, the LADM standard (Land Administration Domain Model) as reference 
framework. Next, each abstract was typically reviewed by five or more Programme 
Committee members. This resulted in 27 finally accepted full papers included in these 
proceedings (and presented at the workshop). Four of them have a special role as “overview 
reports”: 1. Legal Framework 3D Cadastres, 2. Initial Registration of 3D Parcels, 3. 3D Data 
management, and 4. Visualization, Distribution and Delivery of 3D Parcels. Most likely, these 
four contributions can be extended after the workshop and will together form the FIG 
publication ‘Best practices for 3D Cadastres’ (and will be published on the website of the 
FIG 3D Cadastres Working Group). 
 
The following partner organizations are acknowledged for their support of the 3D Cadastres 
Workshop: Association of Geographic Information Laboratories for Europe, EuroGeographics, 
EuroSDR, International Federation of Surveyors, Geo-Informatie Nederland, International 
Cartographic Association, ISO TC211, International Society for Photogrammetry and Remote 
Sensing, Joint Board of Geospatial Information Societies, National Technical University of 
Athens, Greece, Stichting Nederlands Centrum voor Geodesie en Geo-informatica, Open 
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Geospatial Consortium, and Delft University of Technology. Further thanks to the following 
media partners for announcing the workshop via their various channels: Coordinates 
Magazine, Directions Magazine, GeoCommunity, GeoConnexion, GeoInformatics, Geospatial 
World, GIM International and GIS Magazine. Due to these channels there where many good 
quality submissions (as assessed by the members of the Programme Committee). We would 
like to thank the Programme Committee members for their diligent work in assessing the 
quality of the contributions. Finally, many thanks to the Local Organizing Committee in 
Athens for the pleasant and cooperative work together in order to prepare FIG’s 5th 
International Workshop on 3D Cadastres. We are very much looking forward to another 
interesting 3D Cadastres Workshop and stimulation interactions with the 3D GeoInfo 
Conference and the 3D Indoor Workshop! 
 

Delft, October 2016, 
 

Peter van Oosterom, Efi Dimopoulou and Elfriede M. Fendel, the Editors. 
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