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Abstract:

This paper examines the development of a prototype suite of on-line integrated
multimedia-GIS tools to assist in bottom up decision-making. These tools are
being developed in the context of scenario planning to enable the community
to actively explore different land use options and the implication of
government structure and strategic plans. A case study approach is undertaken,
focusing on the Jewell Station Neighbourhood, situated in the City of
Moreland, Greater Melbourne Region, Australia. The paper documents the
first stage of the project, in developing three land use scenarios delivered
through a range of technologies including: VRML, HTML, GIS, Pixmaker and
Flash. The paper concludes by outlining the future directions of this research
that include: the construction of a virtual sandbox, usability testing, and
community consultation.

1.

INTRODUCTION

The broader context of the research is the trial of on-line spatial planning
tools to assist community participation in urban planning and design. The
aim of the research is to assess how existing geographical information
technology can best be used to improve land use decisions using a bottom-up
community participatory approach. The research focuses on: testing the
utility of spatial scenario building tools; forming pedagogical insights on the
user friendliness of these tools in assisting community members in the on-
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line visualisation of likely scenarios; and integrating community visions into
the scenario formulation process.
For decades it has been thought that more effective use of spatial
information might assist in the efficient planning and design of urban areas.
Since the 1960s, researchers in geography, economics, and planning have
been developing a suite of models to improve our understanding of the
complex relationships existing between the economic, social, environmental
and physical factors influencing urban expansion and intensified
developments. However, many decision-makers, planners and community
groups have been sceptical of these models and their results. Initially these
black box systems based on complex mathematical formula and utilising
aspatial data, were not user-friendly and typically top-down in application.
Fortunately, the advent of GIS and IT-proliferated developments and uses
since the 1980s has enabled model builders to develop better planning
support system (PSS) tools. These tools enable even non-specialist users to
better visualise the likely consequences of planned developments by
exploring various scenarios for proposed developments. These tools have
great potential for supporting joint decision-making by the various
stakeholders. Urban planning involves complex and critical trade-offs, for
instance associated with sustainable ecological and social practices. PSS
tools offer ways to enhance communication, consensual decision-making
and conflict resolution at a community level.
The on-line Jewell Station Neighbourhood Project URL: http://www.cs3.info/jewellwebsite/content/first.htm has been designed to trial spatial
planning tools to assist in bottom-up urban planning and design. The project
draws on the skill sets of a geospatial scientist with expertise in GIS and
spatial planning - Dr Pettit, a social scientist with expertise in community
participation - Dr Nelson, and a multimedia cartographer with expertise in
web design and usability testing - Associate Professor Cartwright. The
research team has been collaborating with urban and strategic planners in
Moreland City Council, where the Jewell Station Neighbourhood is situated
to assess how on-line geographical visualisation tools can best be used to
improve land use decision-making through a bottom-up community
participatory approach.
The project is in its first year and has funding for an additional 2-3 years.
This paper reports on the development of the first stage of the project, that
focussed on the development of a number of on-line GIS and multimedia
based planning tools. The on-line website provides access to three scenarios.
The first scenario presents the area as it exists today. The second scenario
explores the possibility of introducing different buildings and height
restrictions to the area. The third scenario shows what the Jewell Station
Neighbourhood would look like with different tree planting in the streets and
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standard shop awnings in the retail area. Each of the scenarios have been
developed using a number of different GIS and multimedia tools including:
VRML, HTML, ArcGIS, ArcScene, Pixmaker and Flash. Users of the online site can hear sounds created from recordings acquired from key nodal
points in the area, recordings of noises made by trams, trains, road vehicles
and pedestrians.
By providing different representations of spatial information it is hoped
that the community will be able to explore different development scenarios
and actively participate within the planning process. The next stage of this
research is to present the on-line planning toolbox to the Jewell Station
Neighbourhood community so that they can comment on the future
development of the Jewell Station Neighbourhood. Also, usability testing
will be conducted to analyse how the community responds to different
geographical and multimedia metaphors: virtual reality, map, sketch and
panorama.

2.

COLLABORATIVE SCENARIO PLANNING

Since the 1980s there has been a shift in the dominant planning paradigm
from planning for the people to planning with the people (Forester 1999).
The change in paradigm has seen public participation in the planning process
increase rapidly. Consequently, there has been the need to develop a range of
techniques for assisting with public participation processes. To date
traditional methods for assisting with public participation in the planning
processes have included the dissemination of information at community
meetings, with feedback from participants through public forums and focus
groups. Today local councils, including Moreland City Council are
disseminating such information through their website. However, even with
the prolific growth of information and communication technology (ICT)
since the late 1980s, until very recently visual tools have not been used much
to assist in public participatory planning processes.
Planning support systems (PSS) have been described as geo-information
tools used to assist in public and private planning processes (or parts thereof)
across a range of spatial scales and within a specific planning context
(Stillwell 2003). The term PSS was first used by Harris (1989); Harris and
Batty (1993) to describe systems that combined a range of computer-based
models and methods. In the 1990s pioneering work in developing and testing
collaborative planning support systems was undertaken by Shiffer (1992,
1995a, and 1995b). Since the early 21st century a number of books, reports
and journal articles have been published which document more recent
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developments and use of PSS (EPA 2000; Brail and Klosterman 2001;
Geertman 2002; Geertman and Stillwell 2002).
Another form of collaborative geospatial technology, similar to PSS, is
participatory GIS (PGIS) (Jankowski and Nyerges 2001; Kingston, Evans et
al., 2002; Nyerges and Jankowski 2002). PGIS has been defined as the
integration of group communication technology with basic GIS capabilities
and is generally considered an enhanced version of GIS called ‘participatory
GIS’ (Nyerges and Jankowski 2002; Malczewski 2004). A third form of
technology to assist the planning process has emerged, and is referred to as
web-based multimedia-GIS.
An integrated web-based multimedia-GIS approach, as discussed in this
paper is considered a loose coupling of multimedia and GIS technologies,
rather than PGIS approaches - for example, the multiple criteria decision
making (MCDM) GIS approach). This approach is generally considered a
tight coupling of technologies (Jankowski 1995). The integration of
multimedia and GIS has considerable potential as a geographical
visualisation tool for adaptation in land use planning (Malczewski 2004), as
the ability to visualise geographical information in 2D and 3D from many
perspectives enables communities and decision-makers the ability to explore
‘what-if’ scenarios (Allen 2001; Klosterman 2001).

3.

WEB-BASED MULTIMEDIA-GIS APPROACH

It is important to realise that the functionality contained within
proprietary GIS for modelling and visualising is still quite limited
(Malczewski 2004). An on-line multimedia-GIS approach is one response to
the needs for extending traditional GIS functionality and engaging
communities and decision-makers in making collaborative planning
decisions. Shunfu (2003) discusses the application of web-based multimediaGIS approach for enabling users to explore a database on Everglades
vegetation, Florida.
This project builds upon previous research undertaken by the authors
with respect to web-based multimedia approaches. The work stems from a
technique used in the Townsville geoinformation prototype (Cartwright,
Williams et al., 2003), which incorporated both multimedia and GIS
elements, accessed through the appropriate use of metaphors to explore
information landscapes. Our research aims to extend this technique by
incorporating some tools/directions in web based planning support systems
such as the on-line Wide Bay-Burnett Regional Information System URL:
http://www.uq.edu.au/cr-surf/wide_bay/ (Pettit, Shyy et al., 2002) that
focussed on engaging regional managers and the on-line Wombat
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Community Forest Management Pilot Prototype system URL:
http://www.wombatcfm.info/ (Pettit and Nelson 2003) that focussed on
engaging the local forest community. Subsequently, the over riding goal of
the on-line Jewell Station Neighbourhood Project research has been to work
towards developing a plausible web-based multimedia-GIS framework for
making collaborative decision about place and space. Figure 1 illustrates the
preliminary multimedia-GIS framework and highlights the development of
the Jewell Station Neighbourhood to date.

Figure 1. Web-based Multimedia-GIS Framework

3.1

GIS Scene Development

The Moreland Council had limited GIS ortho-rectified aerial
photographs. By overlaying existing cadastral boundaries and road layers
with the aerial photography within ArcGIS, suitable site maps were created.
Fieldwork was undertaken to obtain building height attribute information
and to validate building footprints. ArcGIS comprises a number of GIS
modules for undertaking various spatial operations. For example, the
ArcMap module in a desktop GIS, which has been used to construct and
visualise the building footprint data layer created for the Jewell Station
Neighbourhood, as illustrated in Figure 2. ArcMap provided a suitable
environment for onscreen digitisation of a building footprint dataset and
formulating supporting two-dimensional map visualisations.

58

DDSS 2004

Figure 2. Building footprint data layers derived from overlaying aerial photography with
cadastre boundaries, validated through fieldwork, formulated and presented in ArcMap

3.2

VRML Scene Development

Previous application of VRML to visualise landscape change has been
undertaken by Pullar (2001) whose rural case studies focused on water
runoff and landform evolution. Pullar (2001) surmises that VRML is a
cheap, available, versatile technology for visualisation landscape change
however further work is required on dialog interface design.

Figure 3. Building footprint imported into VRML and textured with photographs to produce
an interactive three-dimensional representation of the Jewell Station Neighbourhood

Our virtual reality model for the Jewell Station Neighbourhood has been
created from exported building coordinates from ArcScene, another ArcGIS
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module, into VRML format. ArcScene enabled the two-dimensional data
building footprint data layer produced in ArcMap to be extruded by building
height data (z values), to produce a two and half (arguably three)
dimensional data layer. Next, faces and textures have been added to the
block faces imported into VRML to contextualise the streetscape.
Finally, sound recordings from street intersections have been encoded
into the scene, setting emitter markers to enable the juxtaposition of sound
space to create fluid sound dynamics. Figure 3 illustrates the Jewell Station
and surrounding area developed primarily using VRML.

3.3

Multimedia Components

Flash multimedia technology is a tool used to create interactive on-line
information. Previous research by Cartwright, Williams, et al., (2003)
implemented Flash technology to develop an interactive mapping component
for a geographical visualisation product for Townsville. Panoramic views
have been created using Pixmaker and street sketches have been created in
Flash.

Figure 4. Multimedia navigation tools including interactive 360 degree panoramic street
intersections and an associated locality orientation map

Three hundred and sixty degree panoramic view capability in a PSS is a
useful tool for evaluating sites, buildings and, neighbourhood character
(Shiffer, 1995a). Pixmaker was used to stitch together photographs taken at
street intersections to create number of interactive 360° panoramic
viewpoints. A number of hotspots have been created in Pixmaker to enable
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the user to undertake an immersive virtual tour of the Jewell Station
Neighbourhood.
These multimedia components offer additional mediums for the
community to explore the Jewell Station Neighbourhood. Figure 3 shows an
example of one of the panoramic views, which has been created using
Pixmaker and is linked to a Flash locality map so that users can orientate
themselves. The users can navigate through the study area by either clicking
the camera icons illustrated in the locality map or by clicking the immersive
hotspots found in the panoramic views.

4.

JEWELL STATION NEIGHBOURHOOD – STUDY
AREA

The Moreland City Council has been conducting consultations on future
urban development in the Jewell Station Neighbourhood as part of a broader
strategy to engage community in planning scheme reforms in accordance
with the Victorian State Government’s Melbourne 2030 Planning Strategy
(DOI 2002). Beyond trials of innovative visual and participatory planning
techniques, the research deals with social change, collective visions and
delegating the responsibilities for implementing planning decisions. While
the council has the ‘big picture’ plan for the city, many stakeholders and
community members have a narrower focus on their immediate
neighbourhoods, the properties they own or their business activities. The key
analytical concepts defined by the planners and researchers are ‘perceptions’
and ‘responsibilities’.
4.1

Scenario 1 – Existing Conditions

The Jewell Station Neigbourhood falls within a heritage zone that
features small Victorian worker’s cottages and retail businesses in two storey
terraces as well as light industry stretched between a railway station and the
very busy Sydney Road. It is a diverse urban landscape with richly varied
architecture that has been identified for its potential future residential and
commercial development. Figure 5 illustrates the base scenario (1) on-line
VRML model for a section of Sydney Road.
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Figure 5. The Existing Conditions Scenario in Sydney Road, created using VRML

4.2

Scenario 2 – Exploration of Building Heights

The second scenario introduces new residential and office buildings at a
variety of heights and step-backs from the main road frontage. This scenario
is designed to enable community members to explore what their
neighbourhood might look like according to a new Moreland City Council
planning amendment involving heights of buildings over three storeys. The
VRML geographical visualisation enables the community to compare the
existing conditions with the proposed changes to building heights through an
interactive environment that allows them to virtually walk around and look
up and down their neighbourhood with these specific changes made to it.

Figure 6. Scenario 2: Change in Building Heights in Sydney Road, created using VRML

The council planners are especially interested in this scenario because they
are consulting with stakeholders over their responses to recent changes to
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regulations involving building heights over three storeys. Figure 6 illustrates
the building height scenario (2) for the same section of Sydney Road as
illustrated in Figure 5.
4.3

Scenario 3 – Exploration of Streetscape vegetation
and shop awnings

When the Sydney Road Brunswick Association was consulted in mid
2003 they expressed a distinct interest in the visualisation tools being
developed by the researchers. Many shops line Sydney Road and their
architecture is no more varied than in their street awnings that provide shade
for products in shop fronts and protection from rain for shoppers. The third
scenario involves standardising the shop awnings along the street so the
traders can more easily discuss changes that might be made to their
streetscape in this direction.

Figure 7. Scenario 3: Change in vegetation and shop awning in Sydney Road, created using
VRML

The Moreland Landscape Strategy has raised a deal of interest among
community members who conflict over the extent and type of vegetation in
their streetscapes and especially the benefits of planting native rather than
exotic vegetation. Pot plants in public areas, like Sydney Road, have not
faired well because of the needs for constant watering and their abuse, for
instance, being used as cigarette ashtrays. Figure 7 illustrates the streetscape
vegetation and shop awnings scenario (3) for the same section of Sydney
Road as illustrated in Figures 5 and 6.
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WORK IN PROGRESS

The project is a work in progress, nearing completion of phase one which
involves building initial on-line multimedia-GIS tools for the community to
explore the Jewell Station Neighbourhood.

5.1

Sandbox Approach

Extending a concept first developed by Hudson-Smith and Evans (2003)
in
the
Hackney
Building
Exploratory
Interactive
URL:
http://www.casa.ucl.ac.uk/research/hackneybuilding.htm,
the
sandbox
approach will ultimately enable community participants to build and submit
their own redevelopment scenarios. This is similar to the work by Shen and
Kawakami (2003) who have developed a participatory public space design
tool using CAD, a VRML browser and a Java applet. In our project Java
scripts are embedded within the VRML to create a library of drag and drop
objects available for participants to make their own scenarios. For this
exercise focus is placed around the parkland located at the western entry to
Jewell Station. Figure 8 illustrates the sandbox prototype with the drag and
drop object library that will ultimately be used by the community to design
their own scenarios.

Figure 8. Sandbox VRML Prototype – Community drag and drop scenario formulation tool

5.2

Usability testing

This project is in the process of developing geographical visualisation
tools for use by the general community. As the ‘user dexterity’ and
understanding of how best to navigate through the information space is
unpredictable it is imperative to assess the success of the user interface. As
this can be considered to be a ‘different’ information access ‘type’,
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compared to what has been used before for community consultation, the
authors believe that the results from this component of the project will yield
results that might leverage better information access in later iterations of this
project, as well as future, associated projects. There are interface problems
associated with the user not understanding the system and the system not
understanding the user. This is especially true when today’s users are
expecting Startrek’s Holodeck. Yet users are limited by what is actually
being produced, (Sharp and Sharp 1994) and thus will probably be
disappointed with what the interface allows them to do. As newer interfaces
develop, older interfaces are taken for granted.
Graphics User Interfaces (GUI) and computers enable users to work more
effectively. Attention to the GUI of a computer system is just as important to
the success of a computer package as are other components. Both the
interface and the representational structure of hypermedia are central to the
development of more effective and efficient means of transferring
knowledge. The combination of effective GUI and powerful computers
enables users to work more effectively. Interfaces changed with computer
graphics in the 1970s, again in the 1990s using multimedia, followed by 3D
interactive multimedia, VR multimedia and now delivering interactive 3D
multimedia via the World Wide Web. Nevertheless things like the
indiscriminate use of 3D can lead to ‘gratuitous dimensionability’ (Ingram
1994), which can negate any positive design inputs. Also, an overly literal
translation of the ‘best’ use of any metaphor can make the metaphor useless.
The evaluation of the project will assess whether the designed tools are
effective.
A formative evaluation method is of use to mapping with new media. It
can be used to compare conventional map artefacts with multimedia map use
and therefore be able to describe how multimedia maps really should be
constructed and used. It involves the collection and analysing of data based
on the pedagogic value, the means by which we build up our knowledge of
what the medium (multimedia) can do. Formative evaluation requires the
practitioner to think in terms of what the user is supposed to get out of a
package. The focus of evaluation is directed more towards breaking new
ground and defining the unique contributions that multimedia and
hypermedia make. This will form the very foundation of the evaluation
process.
We will not use a formal evaluation, as such processes deal more closely
with the content and performance of the product rather than the concepts
behind it. Review by numerous community members will be conducted to
receive comments about the concepts behind the design of the product and
how such a product could be best delivered as a discrete/distributed unit.
Evaluation procedures will observe how users actually use the package and

Pettit, Nelson, and Cartwright

65

record them ‘speaking their thoughts aloud’ as well as filling in
questionnaires.
In the initial stage of the evaluation candidates will be asked to complete
a four-part questionnaire that covers the areas of:
•
•
•
•

reviewer profile;
comments on the general use of 3D, in particular the use of VRML;
navigation through the information space using the standard VRML
controls plus the additional controls developed for the product; and
general comments on the product.

As users become more attuned to using the product, later stages of the
evaluation will monitor changes in use of the product as particular users
move from novice to expert users, as they become familiar with both the
content and the delivery medium.

5.3

Community Consultation

The central objectives of our broader research project focus on
developing effective and efficient processes for enhancing community
participation in future scenario planning and policy development and
implementation at a local level. All community engagement draws
inspiration from recent literature and activities involving participatory
governance and sustainability research in Australia. Creative, iterative and
integrative methods form the backbone of these research techniques and
process. The aim is to develop a theoretical framework for enhancing
community participation as well as producing practical visualisation tools.
The tools and scenario process developed will be assessed according to
their capacity to inform and engage community in consensus-building land
use decision making within the City of Moreland. Relevant transport
agencies, business and community stakeholders will be targeted through
meetings, surveys and forums as well as the dedicated website to select
aspects for development in the what-if scenarios. There will be interactive
screenings of the scenarios in forums of special interest and mixed public
groups and a version will be available on-line for individuals to play with
and submit their ideas by electronic form to the researchers. The researchers
are facilitating open forums for community members and closed stakeholder
meetings as well as running dedicated training sessions in a local Internet
café and introducing the tools to classrooms in two local secondary schools
and one tertiary institution. Community stakeholders will be engaged in the
implementation as well as visioning exercises as they participate in meetings
that are organised, facilitated, monitored and evaluated by the researchers.
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The iterative methodology involves fine-tuning the technical and social
processes and revisiting particular groups and/or the whole community for
further trials of the on-line spatial planning tools to test developments,
modifications and refinements. Various community stakeholders and council
strategic planners will be included in evaluations.

6.

CONCLUSIONS

We believe like others (Malczewski 2004) that an integrated web-based
multimedia-GIS approach provides a platform for building upon traditional
approaches by combining a number of modern technologies such as
graphics, videos, virtual reality, digital sketches and panoramic displays. By
making these tools readily accessible to both community and decisionmakers will enable us to assess the extent and ways in which these tools are
specifically useful to complement, substitute for and provide innovations in
collaborative decision-making.
This research endeavours to develop and test suitable tools for
collaborative on-line multi-media GIS decision-making. The success of
building such a suite of tools will be the willingness of the community to
embrace them to develop and explore their own ideas and ultimately increase
their involvement and interest in the future of their urban landscape. Future
work on this project will subsequently endeavour to address the research
question: how can web-based multimedia-GIS tools be used to improve land
use decisions through a bottom-up community participatory approach?
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