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Foreword from the IEEE Victorian Section

Paul Kubik

Vice-Chair

Secretary, IEEE Victorian Section
Melbourne, Australia

The IEEE Victorian Section is proud to support the inaugural Science and Engineering Graduate Research Expo,
hosted by University of Melbourne.

The IEEE would like to continue the encouragement of research and innovative thinking in Australia. Australia
has a national resource of highly qualified engineers and our Universities have a reputation on an international
level. By fostering on the enthusiasm of the younger generation we intend to keep the momentum required for
investment in the R&D industry.

We would also like to bring together our IEEE Graduate Members and the industry, to showcase the skills and
talents of our younger members. The focus of the expo is to highlight the achievements of these members. We
wish to retain our most talented graduates in the Australian industry, through local opportunities and actively
competing with the international market.

The quality of research projects and our Engineering Graduates in Australia is alive and well. I would like to
encourage everyone to see the quality of these projects for themselves.



Foreword from the National ICT Australia (NICTA)
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: 3 Professor Rob Evans
Director, Victoria Research Laboratory
: National ICT Australia Ltd (NICTA)

NICTA is proud to be a sponsor of the 2009 Science & Engineering Graduate Research Expo. This event is a
wonderful opportunity for students to showcase their talent, share their research interests and demonstrate the
contributions they are making at this early stage in their careers.

Research is about collaboration and sharing. The Expo is bringing together graduate students from all over the
State, working across a range of disciplines, forging connections that they will take with them into the future. As
the problems we face become more complex, these collaborative links are becoming increasingly important in
determining our ability to come up with solutions.

Graduate students are an essential part of the NICTA research community bringing skills, ideas and energy that
are vital in achieving research outcomes that impact on society. Being able to discuss their activities with their
peers, academic leaders and industry professionals as part of the Expo is a rewarding experience for the research
leaders of the future and we encourage everyone to make the most of the opportunity.

Congratulations to the Expo organizers on an event that promises to be a rewarding experience for all who attend
and to those whose research has been selected for presentation. And to everyone we wish you an enjoyable day.



Foreword from the Computer Science and Software Engineering Department

Professor Alistair Moffat

Head, Department of Computer Science
and Software Engineering

The University of Melbourne

The "Science & Engineering Graduate Research Expo 2009", organized by the graduate students of University of
Melbourne, is an initiative in which students, researchers, academics and professionals from industry come
together to exchange information and communicate their knowledge and experience. In 2009 the Expo is drawing
in expertise from all over Victoria, and has the full encouragement and support of Department of Computer
Science and Software Engineering, and also the Melbourne School of Engineering.

The projects presented in the Expo demonstrate the strength of research in engineering in Victoria, and the depth
of knowledge and commitment shared by the young researchers who are contributing to it. The University is fully
supportive of this type of Knowledge Transfer activity, and anticipates that all Expo attendees will benefit, even if
in different ways.

The Department and School congratulate the organizers of the Expo on their initiative, and thank all of the
contributors for their participation. And to all of the attendees -- have fun!



Foreword from the Electrical and Electronic Engineering Department

Associate Professor Jamie Evans
Head, Department of Electrical and
Electronic Engineering

The University of Melbourne

It’s a pleasure to be part of the IEEE Science and Engineering Graduate Research Expo 2009, which brings
together a wide range of Masters and PhD students across Victoria. The event will be highly valuable to
participants both in terms of technical aspects and networking opportunities. Activities include project
demonstrations, poster presentations, panel discussions and career advice seminars. Attendees from both industry
and academia further strengthen the multi-disciplinary and knowledge transfer focus of this event.

The Department of Electrical and Electronic Engineering always encourages and supports pure and applied
research that is beneficial for technology enhancement and end-user satisfaction. The IEEE Science and
Engineering Graduate Research Expo 2009 will be a unique platform to exchange ideas and to demonstrate the
applicability of projects undertaken by graduate research students from all over Victoria. On behalf of the
Department of EEE, I am very happy to be a part of this knowledge transfer process and glad to contribute to the
successful organization and completion of the expo.

Finally, I congratulate all the award winners, participants and most importantly the organizers for the successful
planning and staging of the event. I wish you all good luck and big impact in your future careers.



Foreword from the Organizers

IEEE Science and Engineering Graduate Research Expo 2009, hosted by University of Melbourne is dedicated to
capturing the imaginations of graduate students of universities and broader communities; from the industry and
academia throughout Victoria, Australia. The main objective of this Expo is to provide a platform for graduate
students to demonstrate their research capabilities as well as enable them to receive valuable feedback and
informed ideas from experts in the relevant fields.

The event features an interactive knowledge transfer process among various graduate student communities
through keynote speeches, research demonstrations, poster presentations, panel discussions, and job opportunity
seminars covering different research areas of science and engineering. Moreover, it will provide them the
opportunity to establish professional networks for further research collaborations and career opportunities.

We sincerely hope that the multi-disciplinary focus of this Expo will attract diverse graduate communities of
different universities throughout Victoria and facilitate them to showcase and disseminate the latest progress in
science and engineering. We also believe that it will facilitate bridging the technology gaps between industry and
academia by building strong research and education linkages.

Finally, we gratefully thank our sponsors NICTA, Department of Electrical and Electronics Engineering
(University of Melbourne), IEEE Victorian Section, Sun Microsystems, Melbourne School of Graduate Research
(MSGR), Melbourne Engineering Research Institute (MERIT), Cloud Computing and Distributed Systems
(CLOUDS) laboratory, and the Peer-to-Peer Networks and Applications Research (P2P) Group for their generous
support to successfully organize this event.
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Landscape Visualisation Tools and Methods:

Choosing Preferred Landscapes

Eric Legge Smith
Department of Geomatics
University of Melbourne

Melbourne, Australia

Abstract— Making decisions on landscape futures is
challenging to decision makers as land uses have differing,
often  conflicting  objectives. = Appropriate landscape
management is especially important in areas dominated by
production forests and a range of potential scenarios can be
developed by applying different management practices, in
varying spatial patterns across the landscape. This paper
describes a software system — ScenarioChooser — which allows
the public to compare and select their most/least preferred
forest management options from a set of eight developed
scenarios. The scenarios are represented by a description of the
applied management techniques, quantifiable landscape
outputs and 3D panoramic views from selected areas. The
landscape scenarios preferred by the participants showed
significant variation both in applied harvest system and in
proportion of land made available to harvesting. Analysis of
the system interaction log show patterns of use and the type of
information that was important in the decision process.

Forest management;
panoramas

landscape; scenario; visualisation;

1. INTRODUCTION

Landscapes reflect the multifunctional nature of land and the
complex relationships that exist between society and the
environment. Land management systems have evolved to
provide resources to meet societal demand but within a
human lifetime these practices can significantly change both
the landscape and the relationship that people have with the
affected land [1]. Land uses have differing, often conflicting
objectives and making decisions on landscape futures is
challenging to decision makers and compromises must be
made between competing economic, ecological and social
values. When dealing with competing criteria, land use
decision-making is complex, made more so when we
consider the spatial and temporal dimensions of the
decisions [2]. Appropriate landscape planning is especially
important in areas dominated by production forests, where
the planning and allocation of land and the harvest method
employed is critical to ensure an adequate and sustainable
timber supply, an ecologically sound environment and a
visually acceptable landscape for the public. In this
environment, the type and intensity of harvest system
applied, directly affects the quantity of timber product
extracted, the underlying ecosystems and the visual
appearance of the landscape [3]. A range of potential
scenarios can be developed by applying different
management practices, in varying spatial patterns across the
landscape [4]. These scenarios can either be constrained or

This research is funded by an Australian Research Council Linkage
Grant and by project partners Forestry Tasmania, Forest Practices Authority
and Tourism Tasmania.

unconstrained by forest practices legislation and with the
development of ‘landscape outputs’, the performance of
these scenarios may be compared directly in terms of
economic, ecological and visual acceptability. To evaluate
the social acceptability, the implications of applying
different forest management systems should be evaluated at
a landscape level and the ScenarioChooser tool allows these
management systems to be represented both visually and
quantitatively in terms of timber output, natural environment
and amenity, enabling participants to compare, contrast and
select their most/least preferred scenarios. The visualised
scenarios were a subset of forest management scenarios
based on a study area located in Southern Tasmania. By
recording the participants’ interaction with the system, some
insight may be gleaned into what factors were important in
the participant’s decision making process.

II. METHODS

A. Toolset Characrteristics

The project required development of an interface, termed
‘ScenarioChooser’  with  following characteristics &
functions:

(a) Operational simplicity.

(b) Clear presentation of scenario output data.

(c) Direct comparison of scenarios.

(d) Systematic scenario ordering based on landscape output.
(e) Method of recording preferred scenarios and interaction.
(f) Present data as text, 2D map and ‘3D’ panoramas.

B. Interface Description & Development Process

Scenario Chooser Interface - A WEB based interface (Fig.
1) was developed, as the intended audience (public) were
familiar with the required operational skills e.g. point &
click, drag & drop. The interface was built from HTML and
Javascript libraries to operate under the Mozilla Firefox™ (v
3.0.10) web browser using Apple Computer QuickTime™
(v 7.6.2) Javascript library as the application programming
interface for the panorama control. The eight landscape
scenarios were represented as ‘tiles’ that could be dragged
into one of two ‘view wells’. On placing a tile into a view
well, the scenario description, summary output information
and a panorama were automatically displayed. Additional
scenario information was available via embedded HTML
links, allowing the participants to compare and contrast two
scenarios simultaneously. Participants selected their
preferred scenarios by moving tiles into a series of ordered
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Figure 1. ScenarioChooser WEB Interface

‘selection wells” indicating 1%, 2™, 3™ and 8™ order
preference.

All participant interaction and scenario selection was
written to a time stamped event activity log. Thirteen future
forested landscape scenarios were implemented (8
constrained, 5 unconstrained) with each scenario having
three panoramic views. The panoramas used the same three
geographic viewpoints across all scenarios, enabling direct
visual comparison of the view scenes. In total thirty nine
cylindrical panoramas were built using the commercial
rendering toolset 3D Nature - Visual Nature Studio™ (v
2.86).

The landforms were represented by digital elevation models P ——

and the forested landscape by ecosystems developed to Unconstrained Option H”°ﬁﬁm
represent a particular overstory/understory type and density.

The panoramas were presented as Apple QuickTime VR Small Area Harvest Scenario
movies embedded into the WEB interface, allowing the
participant to view landscapes by rotating the view scene
through a full 360 degrees. All participant interaction with
the WEB interface was written to an event activity log.
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II. RESULTS

Trials were run in three locations, Melbourne, Hobart and
Huonville, the latter two locations being physically close to
production forests. Forty six members of the public took part
in the study and all completed questionnaires evaluating both
the scenario choosing process and the ScenarioChooser
toolset. Initial analysis of the responses indicates that the
ScenarioChooser interface performed well, with all
participants finding the layout easy to understand and the f I ———— =
interface elements simple to use. The thirteen scenarios were | |Unconstrained Option B fre s = e
arranged into two groups of eight, with groups being

Pt | ctn vt ¥ Lot

randomly allocated to a participant. All participants viewed Large Area Harvest Scenario
all eight scenarios in their group, and forty five were able to
complete the selection task. The preferred scenarios had Figure2. Example of Selected Scenarios

significant variation in the spatial distribution and type of
applied harvest systems (Fig. 2).



