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ABSTRACT 
 
The objectives of this research are: (a) to develop a process for generation of 3D data sets suitable for real-time visualisation 
from on-line spatial data, (b) to enhance procedures for representation of output from scientific process models and to 
integrate these with realistic visualisation tools, and (c) to create a multi-user option suitable for remote collaborative 
decision-making. Development is based on source code from GarageGames’ Torque Game Engine (TGE). This platform 
was chosen because game engines provide efficient rendering, interactive manipulation of surface objects and, particularly, 
in-built provision for multi-user access. We are working with Geoscience Australia and Department of Primary Industry 
Victoria to develop a server based product that will work with their in-house geodatabases through ArcSDE. Users will be 
able to specify a region of interest through a web interface and the server program will then create a downloadable package 
including the corresponding terrain model, surface objects based on topographic and vegetation mapping and texture files 
for the objects (particularly the local tree species). This automatically produced 3D model will be viewable through the 
Torque renderer (and later other PC-based 3D packages) and can be shared among multiple users (e.g. farmers, extension 
officers, rural policy makers and scientists) who can conduct on-line collaborative decision forums within the virtual 
environment. The server software will also have available a range of environmental process models which will allow users 
to test land management scenarios which can be developed by users via on-line manipulation of, for example, vegetations 
types and distributions (without altering the underlying geodatabase). Initially the available process models will include 
hydrogeological models for exploration of salinity and related issues. Where underground activity is an important aspect of 
understanding the above surface environmental effects we are linking the abstract sub-surface modelling with the realistic 
surface expression. The longer term objectives include the possible integration of a range of environmental process models 
and also agent-based models to represent the social context of decision-making.  
 
PRESENTER 
 
Ian Bishop is a professor of Geomatics at the University of Melbourne. His research has encompassed environmental 
visualisation, landscape assessment and geographic information systems. He focus is the application of these technologies to 
improved management of natural resources and the more effective inclusion of public participation in environmental 
planning and management. 



 

 
INTRODUCTION 
 
Visualisation has been increasingly used in environmental planning and public policy making. In the 1970s the first 
examples of computer based landscape simulation were appearing. For forest applications wholly computer drawn images 
with arrows for trees [Myklestad & Wagar, 1977] were setting the standard. Industry and infrastructure proposals (power-
stations, factories, roads, bridges,) were drawn in three-dimensions using computer-aided design (CAD) or similar 
modelling tools. The purpose of early simulation work in this field was to impress the public with the scope of the 
investment and the wonderful advantages development would bring. While the objects themselves were drawn, their context 
was often neglected. With environmental awareness growing, and hence the significance of context, the perspective 
drawings of powerstations or other industrial facilities were then superimposed onto photographs in what was then regarded 
as photomosaic and might now be called a low-level form of augmented reality [Bureau of Land Management, 1975]. The 
purpose of these simulations was to communicate specific proposals, but there was still no sense that the technology could 
be used interactively in a public forum. 

Through the 1980s and 1990s the quality of the rendering algorithms and the speed of computers advanced together and 
much more realistic computer renderings of natural environments began to appear. With the introduction of specialized 
graphic processors in PCs and rapid development through the computer games industry, interactive visualisation of 
changing environments became on option in the last 5-10 years. A trade-off between realism and interactivity remained 
however. Only very recent products have gone close to bridging this divide [e.g. Paar and Rekittke, 2005]. 
 
Recent developments have often focused on the use of visualisation to support public participation in decision-making for 
natural resource issues. Lovett et al [2002], Kwartler and Bernard [2001] and Stock and Bishop [2005], for example, 
focussed on the potential of visualisation to be used interactively by members of the general community. This interaction 
between people and computer-based visualisation can take place either locally (in a user’s home), through a community 
workshop or remotely through networked virtual environments. Several technological and societal trends have emerged in 
recent years which make these developments possible and underpin our thinking and objectives in the research outlined in 
this paper. These trends are: 
 
Technological: 

o Large volumes of digital data have become available.  
o Graphics cards allowing three-dimensional exploration of data have become standard home computer equipment.  
o A range of software – both commercial and public domain – now exists for viewing and exploring virtual worlds.  
o The Internet provides the option of users in diverse locations conferring and collaborating in the virtual world. 
o Faster computers and new algorithms are allowing spatial modelling of environmental process to run in close to 

real-time. 
 
Environmental & Public Policy 

o The Australian public are demanding greater input into public policy decision making processes. 
o There is an increased willingness at the National and State level for custodians to cooperate on data sharing and the 

utility of large data sets. 
o There are a broad number of issues emerging in Australia, eg salinity and water management, which require multi-

disciplinary research and development and multi-agency involvement to overcome these massive problems. The 
necessary people cannot always be physically together. 

o Amongst experts from different disciplines, and in the wider public, a realistic or, at-least, spatially iconic form of 
presentation is necessary for widespread understanding of the meaning of data and implications of models. 

 
These developments create the prospect for decision-support involving multiple users both on-site and remotely. Imagine, 
for example, an area with a rapidly spreading salinity problem. Farmers, scientific experts and policy-makers have each 
accessed the spatial data infrastructure (SDI) and downloaded a model of the affected area. All are now on-line in the virtual 
space. Farmers can indicate the areas in which they are prepared to revegetate based on current land use and support 
schemes. The scientist can run their groundwater models to show whether these proposals are effective and feed back the 
effects in visual terms. The policy-makers can introduce the prospect of changes to the support scheme. The group, 
working-together, approach a solution.    
 
However, the use of on-line digital data in such a scenario is inhibited because: 



 

o the digital data is typically two dimensional and even when height information is available it is not trivial to 
merge this to create a 3D model 

o the current tendency is to keep data in discrete tiles (this is now changing) 
o libraries of Australian vegetation as images or 3D models do not exist 
o accessing and downloading the digital data remains cumbersome 
o process models outputs are not always easily interpreted visually and seldom written in such a way as to link 

easily with 3D display options  
o other users have not been as quick as the games companies to adopted the virtual space sharing capabilities 

offered by the combination of fast graphic computers and the internet. 
o Linking current GIS capabilities to 3D models and visualising these models is very difficult at present 

 
For visualisation to be widely available and effective it needs to be capable of drawing on existing spatial data infrastructure 
(SDI). Our objective was to develop procedures and products to overcome these barriers to effective 3D use of the SDI and 
so create virtual worlds on demand. The viability of this approach is demonstrated in a particular environmental context in 
regional Victoria. 
 
APPROACH 
 
Generating 3D models from 2D data 
 
To build and populate the virtual landscape (e.g. appropriate tree models, terrain imagery, etc) can be very time and 
resource intensive if everything has to be built from scratch. The system we are developing will be able to automatically 
generate suitable 3D content models from spatial 2D data. Figure 1 shows the principle of the system. Users can log into a 
server and explore a 2D map on their computer. They can than select an area of interest anywhere in Australia and, after the 
selection is made, on the server the mapping data will be converted to a suitable 3D model consisting of several files. The 
resulting files will be sent back to the user over the internet. The user will then be able to view the files in the 3D 
visualisation software.  
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Figure 1: User interaction with the system 

 
When a user demarks a region of interest on a map key, they would also indicate the physical and/or informational entities 
required within their visualisation. The 3D model components would be constructed on the server and then downloaded to 
the client for real-time viewing using one of a number of compatible software products. We are initially using the Torque 
Gaming Engine (TGE) from GarageGames (http://www.garagegames.com) as the default rendering package. This is 
available free to end users and at low cost, including source code, to developers. It features the typical functionality of 
visualisation packages, such as scene graph and LOD/CLOD management. It also supports a multi-user interface including 
server-client networking and avatar models, and a powerful scripting engine that allows customisation without making 
changes in the source code. TGE is a fully developed application that can be used out of the box, while additional features 
can be added as desired. 
 
The 3D data conversion tool is working as a module in ESRI ArcMap and can convert raster layers and shape files into a 
format the TGE can read. The GIS data we are using includes the GEODATA 1:250 000 dataset from Geosciences 
Australia and the Vicmap 1:25 000 dataset from the Department of Primary Industry, Victoria. This data serves as the 2D 
map interface from which users may select an area. It is then used to generate terrain models including elevation data, roads 
and rivers, and manmade structures. In case where no mapping information exists (e.g. tree locations), algorithms are 



 

implemented to generate the necessary additional data. For example, in the case of vegetation, the ecological vegetation 
classes (EVC) are used to determine the location of individual species (e.g. species A, B, and C are typically found in EVC 
1) and spatial species distribution (e.g. species A occurs in clusters and typically together with species B). Furthermore, we 
a content library based on existing vegetation textures will include all major Australian species and will be linked to the 
EVC classes. In addition to vegetation, features mapped onto standard topographic coverages such as buildings, roads and 
fence boundaries can also be readily represented by generic 3D objects. The resulting automatically generated 3D models 
should reflect the existing conditions with a high level of realism. Users of the final system will be able to virtually explore 
any area in Australia in a real-time 3D environment. 

 
TGE runs with two files, the terrain file and a mission file. The terrain file is in hexadecimal format and the mission file is a 
text file. The terrain file specifies elevation, from a digital elevation model (DEM) and textures for the terrain. The mission 
file specifies the objects that should be drawn on the terrain, and a wide range of other features such as sun, sky, fog and 
water effects. TGE terrain contains 256 by 256 pixels. For each pixel there is a specified height and an associated texture. 
The file also expresses how the terrain should be stretched. These variables can all be written out from the GIS. The DEM 
values are simply converted to hexadecimal. Texture values are obtained from a thematic raster with, for example, land use 
classes. Each theme references a texture, this reference is converted to hexadecimal and also written to the terrain file. 
 
The end user will need to download both ‘Texture and Object Library’ and ‘Spatial Data’ components (see Figure 2). The 
‘Self Extracting Zip File’ is about 5 megabytes. The terrain and mission file make up less than 500k of this. As broadband 
Internet access because more widely available download times should not be a major issue.  
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Figure 2. System components and data flow. 



 

Linking Environmental Process Models 
 
Typically scientific process models are designed for expert use and do not have the clear visual expression necessary to 
make them accessible for public review and understanding. We see a need for both iconic and realistic representation of 
process and change which strongly reflects the underlying scientific basis. A particular focus of the research is to develop 
systems which will assist in dealing with issues of national importance such as salinity which are presently poorly 
understood by the community. This is in part because importance aspects of the processes which lead to salinisation occur 
underground and hence we need to capacity to represent the changes in water flows and water table. 
 

 
 

Figure 3. Alternative views of the same landscape: now (left) and after being affected by salinity (right). 
 
Existing software products (e.g. FracSIS, GoCAD) provide excellent realisations of underground data. However the ability 
to visually link sub-surface events (like a rising water table) with visible surface manifestations (like dieing trees) through 
scientifically based process models is not common. The surface manifestation of underground process models can also 
include phenomena such as pasture bleaching from saline intrusion, or blackening and recovery in the case of forest fire 
(Figure 3). We are addressing both below ground (e.g ground water movement, seismic activity) models and also above 
ground models (e.g. bushfires, urban growth). In an integrated system both realistic and more abstract/scientific/iconic 
representations should be available and we will incorporate exchange between representations on the basis of single key-
strokes (Figure 4).  
 
Integration of the realistic and scientific model outputs is a key to effective communication and understanding of 
environmental process. This integration will occur on the data server with both 3D model creation software and 3D process 
model software running on user demand. In addition to the user having the option of choosing their area of interest, they 
will also have the option of choosing the kind of environmental process they wish to model (within a limited range initially). 
A third user option will be an ability to change input environmental conditions (e.g. land use distribution). Making such 
models available as a component of the virtual environment will require resolution of a number of issues related to model 
performance, activation and parameter control within a virtual environment and site (server and/or client) for the model 
activity. 



 

 
 
Figure 4.  Alternative representations of the landscape: from left – realistic, texture blending, 'toon' shading, edge detection. Each can reveal different 

aspects of the landscape and the relationship between landscape elements and will be activated by a key stroke. 
 
The output of the environmental process models will be new layers in the GIS which will 
form the basis for new 3D models for viewing with TGE. If a user wishes to run different 
scenarios, over time, they will only need to download new terrain and mission files for 
subsequent runs, and possibly some new textures. The larger Texture and Object Library 
will not need to be downloaded each time. A more pressing issue is the absence of 
standards for environmental process models. Limited standards are being introduced but 
the ad hoc nature of most models means that addition of further options to the system will 
be undertaken gradually and according to perceived demand. This is discussed further 
below. 
 
We need also to determine how best to represent the temporal effects of human decisions. 
This and other design decisions will be based on appropriate testing with potential users 
within the partner organisations. 
 
Collaborative Environment 
 
The TGE environment allows multiple users to explore a virtual landscape at the same 
time. The users are visible in the environment as avatar based characters. The system 
provides a user interface that shows all logged users in iconic form in the sidebar (see 
Figure 5). Name and Affiliation of all users is visible to other users. The existing interface 
for discussion is text based. The eventual interface design also links microphones to the 

Figure 5 Multiple-users in the VE 



 

system supporting discussions via streaming audio, and the ability to capture images via a webcam, so users in front of their 
PC can be visible to other users in real-time, similar to a video conferencing application. Users can use this platform to 
explore landscapes, find environmental issues that are relevant to them, and discuss their opinions to form strategies for 
overcoming them. The primary user (who is the scene server) can also plant trees, build houses or move objects around. 
These changes are immediately visible to the others in the environment. Ideally, the system will provide facilities to allow 
for collection of feedback (e.g. via a voting system) and to record opinions for later evaluation. The system will need some 
sort of a facilitating mechanism so discussion can be conducted in an organised manner. Research and user testing will have 
to be done on how to best implement such a collaborative environment. In the future, this system could also be deployed on 
mobile devices, and via GPS tracking and augmented reality people actually present in a study area could be integrated into 
the collaboration system. 
 
Figure 6 gives one example of a potential use of the multi-user environment. Many more possibilities exist, with varying 
numbers of users and level of expertise. A number of categories of use, such as ‘meeting’, ‘workshop’, ‘presentation’, and 
‘exploring’ are envisaged. Each of these categories may have different communication options. Presentation mode, for 
example, may allow comments to be controlled by the ‘presenter’, while ‘workshop’ mode may allow all users to make 
comments viewed by the whole group. 
 

3. Users interact with 
modelled environment

2. Users interact with 
existing environment

Des
Layperson who resides in 

the area

1. Online Users Select Geographic area 
and Scenario

Daphne
Expert who models 

selected process

•Des identifies some landmarks 
and orients himself

•Daphne examines terrain and 
vegetation dispersion

Users agree to view the effects of a 
modelled change in the area

•Des sees how this change will
effect his land and judges the change

•Daphne explains that the factors which
are causing the modelled change are 
tree locations and the lie of the terrain

Des
Later on Des adds some

trees and alters the terrain. 

Daphne
Daphne runs the model

again and organises to meet
online in the new environment 

and discuss the modified 
scenario. She sends

the required data to a third
party and invites them to

give input on the situation.

Paul
Paul, an expert at another 

agency, examines the 
environment. He disagrees 

with the model and suggests 
some changes

New Mission and Terrain Files

TGE Visualisation Data

4. Users interact with NEW modelled 
environment

•Des, Daphne and Paul run the new 
model and explore the changes

•Healthy discussion ensues

TGE Visualisation Data

 
 

Figure 6. An example of the full system in use 
 
DISCUSSION 
 
The system described here is still being developed. Object and texture libraries are built for a prototype study area. Code for 
automated generation of terrain and mission files is operational and should transfer easily from the ArcMap to the 



 

ArcServer environment to allow early trials in a server environment. Initial process models and suitable representations 
have been chosen and included in the developing resource base. The collaborative environment is functional at text level but 
needing further development for audio and video based exchange. Movement on each of these fronts is conceptually simple 
and underway. 
 
While the developments described above are based on server based modelling with download of final outputs to the client, it 
is also possible to consider the system working independent of the data server. In this case, as might be used within a 
resource management agency, a subset of the corporate database would be transferred to one user's computer and networked 
users would have the ability to change the data set directly in the GIS and also by editing within the virtual environment. 
The virtual environment is the logical place in which to, for example, collaborate on concepts such as changing land use or 
special purpose planting schemes. In client-server mode there is currently no intention to provide the option of transferring 
such changes back to the database. This is partly because of technical issues but primarily because the SDI must not be 
subject to casual changes in the database. On the other hand, this editing is readily achieved in a stand-alone mode by 
writing out a revised mission file from TGE and then covering this into a new GIS shape file to represent the altered 
configuration of land cover. In either mode revised mission files can be shared between networked users, but it is only 
through transfer of amendments back to the GIS that new environmental process models can be run to determine the effects 
of the changes. 
 
It is important at this stage therefore to look to the future and the potential for further developments in support of a new 
paradigm for public environmental decision-making. Exploration of complex environmental and social decision-making is 
easier to implement if we work not with the SDI itself by with an extraction from the SDI. This will allow for interactive 
changes. In the longer term we can envision this process of temporary extraction being transparent to the user such that 
interactive environmental changes in the virtual environment can be transferred back to the temporary data base on the 
server and modelling taking place as directed from the client. This opens up the prospect of a range of additional 
functionality involving both integrated environmental process models and agent-based models of human behaviour. 
 
Under this scenario we can envisage collaborative decision-making at anything from local farm level to national policy 
level. Decision-making at the broadest level requires knowledge of three types: understanding of how people will behave 
under new policy conditions, understanding of how the environment will respond to the human behaviour and finally 
understanding of environmental process that may be occurring irrespective of human behaviour.  
 
In relation to the development of interactive and collaborative tools we see the independent environmental processes as 
exogenous. Changes in climate for example can be considered as a given scenario under which policy can be tested. At the 
farm level, on the other hand, decisions may be in the hands of a single individual and the key issue for this person may be – 
how will the environment respond to my decisions? This is the context in which the systems developed to date will work 
best. What, for example, will be the effect on water tables and hence my salinity risk if I plant trees in this area? How will 
my farm look if I undertake erosion control measures along the drainage lines? Will I retain my views if I put a hardwood 
plantation in the top paddock? Such decisions may also be made in association with an agricultural advisors or a Landcare 
group. In some cases the interpretation is purely visual and in other cases will draw on the links to a single environmental 
process model.  
 
Moving to a broader policy level, the issues become more complex. Multiple environmental effects may arise from a 
particular policy setting – e.g. water pricing – while there are also questions relating to the social context of the decisions 
being made. This introduces two issues: 

1. A universal set of models linking environmental processes and providing full knowledge of the consequences of 
human actions is not available 

2. The choices people will make under particular economic, environmental and social circumstances are not well 
known. 

 
There is a good deal of literature on the issue of integrating individual environmental process models. Since the early 1990s 
individual GIS based systems for modelling hydrology [Maidment, 1993], erosion [Mitasova et al, 1996] or air quality 
[Fedra, 1999] have become common. Less common is the integration of several different models in order to assess the 
influence of major policy or environmental changes. One example of this approach is the integrative simulation system 
DANUBIA [Barth et al, 2004] which supports the analysis of water-related global change scenarios in the Upper Danube 
Basin: 



 

As a result of coupled simulations, transdisciplinary effects of mutually dependent processes can be analyzed and 
evaluated. Actually 13 simulation models of meteorology, land surface, water research, and social sciences are 
integrated in the DANUBIA system. The development of DANUBIA is based on object-oriented software 
engineering and Web engineering methods and on the Unified Modelling Language (UML), which is used by all 
partners as a common graphical notation for modelling the integrative aspects of the system. 

Developments such as UML have succeeding previous integration protocols such Microsoft’s Component Object Model 
(COM) and Object Management Group’s Common Object Request Broker Architecture (CORBA). Despite such efforts 
most environmental modelling remains unconnected except through the expedient of running from common GIS data with 
results returned to the GIS for use by other models.  
 
In terms of modelling people’s choices, agent-based modelling allows creation of a meaningful social context for virtual 
decision-making. Human responses to specific development proposals (what will public reaction be to a windfarm 
proposal?) or more widespread policy changes (how will a new water pricing policy effect land use decisions?) depend not 
only on individual reactions but also on community dynamics. To address such complex decision processes, we need the 
ability to place people into complex decision environments which are as similar to the real decision context as possible. This 
includes not only the physical and economic environment in which decisions are to be made, but the social context as well. 
For example, farmers may be innovators (taking risks on new crops) or imitators (seeing their neighbours doing well in 
garlic or lilac and deciding to follow). Such simulations of landuse change can be used to generate emerging scenarios in a 
social context [Etienne et al, 2003, Polhill et al, 2002].  
 
This requires creation of a virtual environment in which 'other people' (modelled as agents) are also making decisions. The 
logical extension is to multi-human, multi-agent interactive decision environments in which two or more people are required 
to make decisions against a background of decisions being made by their neighbours or the wider community. Each user 
will be aware of the other human users (who might be their real neighbours) and be able to collaborate or compete as in real 
communities. Linking this multi-user human-agent modelling environment with the realistic collaborative virtual 
environment (with linked environmental process models) will provide a complete virtual decision environment. Information 
about the environment is derived from the senses (primarily sight) and also on request from neighbours, advisors, the 
internet, etc. Collaboration extends beyond immediate decisions towards a collective sense of purpose which can be 
explored in the virtual world. 
 
CONCLUSION 
 
The developments described here have taken us part of the way to automated public access to 3D virtual environments and 
associated modelling. The work is sufficiently advanced for proof-of-concept. Some issues are still to be dealt with. These 
include the complexities of working with different agencies with data at different scale and based on different semantics. 
The solution may lie in federation of state and national data based, but development in this direction is as much political as 
it is technical. The same applies to the question of public access. While we can give to the public systems which support the 
automated generation of virtual environments, the benefits will only be realised if the governments involved are willing to 
provide affordable access to the data. 
 
We are limited by our knowledge of both biophysical systems and pyscho-social systems. Neither the agents representing 
human decision making nor the models suggesting the environmental effects are evolved to a level of unquestioned 
reliability. The tools and approaches described here are therefore unlikely to provide definitive projections of future 
conditions. Nevertheless, decisions about complex multi-criteria issues continue to be made with limited information and 
limited assistance in assessment and weighing of trade-offs. The systems being developed will however provide for intuitive 
and well-informed exploration of the decision-spaces and can educate the general public about the consequences of their 
interactions with their own landscape. We offer a tool to develop policies that will provide beneficial landscape 
management for a desired future. 
 
ACKNOWLEDGEMENTS 
 
This paper describes work being carried out primarily under Project 5.2 of the Collaborative Research Centre for Spatial 
Information. Our industry partners are Geoscience Australia, Department of Primary Industry (Victoria), ESRI Australia 
and Fractal Technologies. 
 



 

REFERENCES 
 
Barth, M., Hennicker, R., Kraus, A. and  Ludwig, M. (2004) DANUBIA: An Integrative Simulation System for Global 

Change Research in the Upper Danube Basin, Cybernetics and Systems 35: 639-666 
Bureau of Land Management (1980). Visual simulation techniques, US Dept. of the Interior, Washington, D. C.:  U.S. 

Government Printing Office. 
Etienne, M., Le Page, C., and Cohen, M. (2003) A Step-by-step Approach to Building Land Management Scenarios Based 

on Multiple Viewpoints on Multi-agent System Simulations, Journal of Artificial Societies and Social Simulation 
[on-line] 6(2) <jasss.soc.surrey.ac.uk/6/2/2.html> 

Fedra, K. (1999) Urban Environmental Management: Monitoring, GIS, And Modelling, Computer, Environment and 
Urban Systems, 23: 443-457. 

Kwartler, M. and Bernard, R.N. (2001). CommunityViz: an integrated planning support system. Planning Support 
Systems: integrating geographic information systems and visualization tools. R. K. Brail and R. E. Klosterman. 
Redlands, CA, ESRI Press: 285-308. 

Lovett A, Kennaway J, Sünnenberg G, Cobb D, Dolman P, O’Riordan T and Arnold D 2002 Visualizing sustainable 
agricultural landscapes in Fisher P and Unwin D eds Virtual Reality in Geography Taylor & Francis, London 102-
130 

Myklestad, E. and Wager, J. A. (1977). PREVIEW: computer assistance for visual management of forested landscapes. 
Landscape Planning 4: 313-331. 

Maidment, D. R. (1993) GIS and hydrologic modelling. In: Environmental Modelling with GIS (ed. by M. F. Goodchild, B. 
O. Parks, L. T. Steyaert), 147-167. Oxford University Press.  

Mitasova, Helena, J. Hofierka, M. Zlocha, and L. K. Iverson. (1996) Modelling topographic potential for erosion and 
deposition using GIS. International Journal of Geographical Information Systems v. 10, no. 5. 

Paar, P. and Rekittke, J. (2005) Lenné3D - walk-through visualisation of planned landscapes, in Visualization in 
Landscape and Environmental Planning: technology and applications, I.D.Bishop and E.Lange (eds), London, 
Taylor & Francis (152-162).  

Polhill, J.G., Gotts, N.M. and Law, A.N.R. (2002) Modelling Land-Use Change Using Agents in the FEARLUS Project, in 
D.C. Parker, T. Berger, and S. M. Manson (eds.) Agent-Based Models of Land-Use and Land-Cover Change Report 
and Review of an International Workshop. Irvine, California: LUCC International Project Office, pp.35-40. 

Stock, C. and Bishop, I.D. (2005) Helping rural communities envision their future in Visualization in Landscape and 
Environmental Planning: technology and applications. I.D.Bishop and E. Lange (eds). London, Taylor & Francis 
(145-151). 

 



Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Bishop, ID;Stock, C;O’CONNOR, AN

Title:
Interfacing visualisation with SDI for collaborative decision making

Date:
2005

Citation:
Bishop, I. D., Stock, C. & O’CONNOR, A. N. (2005). Interfacing visualisation with SDI for
collaborative decision making. Proceedings of the National Biennial Conference of the
Spatial Sciences Institute SSC2005, pp.231-240. Spatial Sciences Institute.

Publication Status:
Published

Persistent Link:
http://hdl.handle.net/11343/33395

http://hdl.handle.net/11343/33395

	INTERFACING VISUALISATION WITH SDI FOR COLLABORATIVE DECISION MAKING
	ABSTRACT
	PRESENTER
	Environmental & Public Policy


	APPROACH
	Generating 3D models from 2D data
	Linking Environmental Process Models

	Collaborative Environment

