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Chapter 9: 3D Visualisation as a 
Tool to Facilitate Managing Land 
and Properties 
Davood Shojaei 

Overview 
The rapid population growth and decrease of natural resources have 
concerned decision makers about land management. Due to the 
importance of land, methods of land management are being improved to 
facilitate decision making. One of the important parts in land management 
system is visualisation that has a direct effect on decision-making 
processes. 

Currently, land management systems in Australia are based on 2D land 
parcel and each state works separately to manage and visualise land and 
properties. Due to the silo-based method for managing land and 
properties, many issues have been raised. For instance, there is gap 
between the creators of land information at the state level and the users of 
the information at the federal level (Tambuwala et al., 2012).  

In addition to the problems associated to the silo-based approach, Australia 
suffers from the inefficiency of current systems to manage land and 
properties. Due to these inefficiencies of storing and representing 
ownership information in two dimension, the following issues were 
identified as important challenges in this system: Firstly, all States use 2D 
visualisation methods such as 2D plans, cross-section and isometric 
diagrams to display land and associated rights. These methods of 
representations are not efficient and have limitations to visualise 
ownership information particularly in complex developments. Secondly, 
land and properties are managed in 2D and height information is not 
recorded digitally and functions and queries, which need height 
information, are not supported. Due to these issues, managing land and 
properties suffers from many challenges in decision-making processes at a 
national level. In such systems, uncertainty grows as a result of a non-
comprehensive model of the real world. 
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Due to importance of 3D information for managing land and properties, 
there is a need for a 3D visualisation system to represent rights, restrictions 
and responsibilities. Indeed, a 3D visualisation platform is required as a 
national infrastructure for managing land information by governments at 
all levels: national, state and territory and local. 

This research aims to describe two issues associated with visualisation of 
ownership information in Australia. Firstly, current problems and 
limitations of the visualisation approach for land and property information 
in Australia are described. Secondly, the needs of an integrated 
visualisation system for the visualisation of land information at a national 
level, is explained. Then, the status of current land management systems in 
Victoria is described and some of the issues and challenges attached to the 
methods of representation in Australia are addressed. Finally some of the 
applications of an integrated 3D visualisation system at a national level are 
described and associated issues are addressed. 

2D Cadastre 
Nowadays, due to the limitation of available natural resources, land value is 
increasing more and more and as a direct result, new types of interest of 
land have emerged. These new types are located above or under or even 
beyond the boundary of parcels, particularly in crowded urban areas 
(Figure 1). In each year, many multi-level developments, underground 
structures, high-rises and urban infrastructures such as tunnels, bridges and 
utility networks are built to provide more spaces. 

 

Figure 1. A sample of structure beyond the parcel boundary in Melbourne, 
Australia. 
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Historically, ownership and land rights appeared as soon as an individual, a 
tribe or a family claimed a right on a specific part of the Earth (Larsson, 
1991). At that time, delimitation of rights was utilised based on simple 
natural characters on the Earth such as rivers, rocks, trees or man-made 
objects like walls to clarify the limit of the rights. Latter, surveying 
techniques were developed as a new discipline to facilitate and improve 
land management. Surveyors could provide services to the owners and 
governments to determine the border of ownerships on the Earth precisely. 
Using geomatic science was a big step towards to the new methods of land 
administration. Surveyors could delimit parcel maps using accurate 
instruments based on the ownership boundaries, which were named 
cadastral maps.  

Cadastre as an engine of land administration (Williamson et al., 2010) is a 
tool to record ownership information and cadastral systems incorporating 
the identification of land parcel and registration of rights, restrictions and 
responsibilities. Currently, land administration systems are mainly based on 
land parcels (Kalantari et al., 2008) to record, determine and disseminate 
ownership information. For more explanation, RRRs are mapped from a 3D 
environment into a 2D space (parcel map) to represent ownerships in 
cadastral systems. Due to the limitation of 2D systems, the real world is 
generalised and recorded in 2D, which is not an appropriate representation 
of the real world. In addition to limitations of 2D systems, there are some 
drivers that encourage researchers to investigate a move from a 2D 
cadastral system to 3D to provide a clear image of the reality. These 
include: 

 The availability of 3D technologies is an important driver. Progress in 3D 
technologies is very fast in various domains. New technologies for 3D data 
acquisition (e.g. LiDAR), 3D spatial databases for data storage (e.g. 
Oracle), and 3D platforms for data visualisation (e.g. Google Earth) are 
some examples of recent progresses in 3D technologies.  

 There is a public demand for more involvement in decision making and 
the need for an effective means of communication. 3D technologies can 
communicate more effectively with public. 

 Resources are limited and land, as an important resource, deserves 
modern management approaches for its sustainable use, especially in 
populated urban areas.  
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These drivers and current limitations of 2D land administration systems 
were identified as an important issue, and research was initiated at CSDILA 
to explore various aspects of developing a 3D land and property 
information system to improve managing RRRs (Rajabifard et al., 2012). Of 
the technical aspect (Aien et al., 2011) of 3D land and property information, 
3D visualisation of properties and associated rights is the main focus of this 
research. 

3D Visualisation in Cadastre 
In cadastral systems, visualisation is considered as a technique to represent 
the real world. It is a potent communication media and is utilised to convey 
an image of the real world to users. Therefore, this image should be clear 
enough to send a true message and intention to viewers.  

In a cadastral system, visualisation is one of the most important 
components. In a 3D cadastral visualisation system, the 3D model of 
buildings and associated rights has to clearly describe RRRs to communicate 
with the users efficiently. The benefits of an intelligent 3D cadastre can 
result in an enhanced communication via visualisation, better decisions, 
better plans, better designs and better analysis for other related disciplines. 
A 3D visualisation can serve not only for cadastre and mapping, but also for 
a wide variety of application fields, like tourism, environment protection, 
architecture, urban planning, real estate management, urban facility 
management, navigation, public safety, disaster management, radio 
network planning, noise emission mapping and etc. 

Based on the abovementioned needs for a 3D cadastral visualisation 
system, many 3D visualisation platforms have been developed recently. 
However, there is not any specific platform for cadastral applications. 

The 3D cadastral visualisation platform must meet a set of requirements 
that are very important for cadastral applications. These requirements are 
based on users’ expectations in cadastral domain and they are a set of 
features that are classified into three classes (Figure 2). 

 

Figure 2. Features classification in a 3D cadastral visualisation system 
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Cadastral features are important elements in cadastral applications to 
represent RRRs efficiently and effectively. A 3D cadastral visualisation 
system would fail if it did not include these features. Visualisation features 
are used in 3D visualisation systems to improve communication between 
users and the systems. Functionality features are not related directly to the 
visualisation domain, but they have indirect effects on visualisation quality.  

3D Visualisation at a National Level  
In the previous section, some of the issues and challenges were addressed 
regarding visualising land and properties in 2D. Also current status of 
managing land and properties in Victoria was described.  

In this section, needs of an integrated 3D visualisation system at a national 
level is described. 3D visualisation can look at ownership information in 
various scales: building view, city view, state view and national view. At 
each level, various functionalities and details are presented. 3D 
visualisation at a national level is required to facilitate policy making for 
managing land and properties. This visualisation system can visualise 
ownership information in all states and can answer the queries based on 
the requirements. In this system, the current delay of providing and 
visualising ownership information by states will be eliminated and all 
information will be available for decision makers at once. The users of this 
integrated system are mostly governmental authorities. However, other 
parties such as private companies can benefit from this system. For 
instance, companies that are working on solar panels or utility companies 
can use this system to make decisions regarding their business at a national 
level. 

The important issues for the development of an efficient visualisation 
system for managing land information at a national level are addressed 
below. These include: 

 Unique standards and data exchange format for 3D data visualisation: 
Cadastral data may come from different sources with various data formats 
and these formats have different visualisation capabilities to store or 
transfer data among authorities and users. Recently, for spatial data 
sharing many data formats, such as CityGML, IFC, KML, X3D and LandXML 
have been proposed and tested in prototype systems. Currently, the 
ePlan/LandXML has been developed as a digital protocol for the transfer 
of cadastral data between the surveying industry and government in 
Australia (ICSM, 2009), but there is not a unique ePlan schema among the 
states. For example, in Queensland volumetric object is supported in 
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ePlan schema, while in Victoria it is not covered. Accordingly, there is a 
need for a unique 3D data exchange format. 

 Unique regulations and laws: regulations, laws and terms in various states 
in Australia are not similar. The methods of preparing subdivision plans 
are based on states’ rules and are different. For example, subdivision 
plans in Queensland have isometric diagrams for representing properties 
and buildings, while Victoria only contains cross-section diagrams (see 
Figure 3).  

 Unique process for registration in 3D: there is a need to extend current 2D 
registration processes to cover 3D property registration. In addition, this 
process should be similar through the Australia.  

 Unique platform and technology for 3D visualisation: there are a wide 
variety of 3D visualisation platforms; however, a unique platform is 
required based on the users’ expectations.  

 

 

Figure 3: Example of isometric diagram in subdivision plan in Queensland (Döner et 
al., 2010) 

To implement an integrated and comprehensive system to facilitate land 
and properties, the above issues regarding 3D visualisation need to be 
considered and discussed further.  
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