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OBJECTIVES OF THE CENTRE

e To create an enduring national
asset, that provides R & D support
in the field of signal and
information processing for
Australian companies and end-
users in the defence, mining and
medical sectors.

e To ensure that research in the field
contributes to economic and social
development, internationally
competitive industry and cost-
effective national security.

e To transfer research technology to
industry through joint projects that
integrate the Centre’s researchers
with Australian companies and
end-users, especially SMEs.

e To redress the national shortage of
trained researchers in this field and
to provide continuing education for
professionals.

The primary end-users of the Centre’s
outcomes are defence and mining
companies, pathology laboratories and the
Australian Defence Force: others are
security and irrigation companies, coastal
surveillance and immigration authorities.

MISSION

To benefit Australia through world-class
research, development and education in the
field of sensor signal and information
processing.



EXECUTIVE SUMMARY

Chief Executive Officer

Matthew Cuthbertson
m.cuthbertson@cssip.edu.au

A TIME FOR REFLECTION

2004/05 was the sixth year of CSSIP’s
current term and of course a key aim has
been to secure a future for the centre and
its vital research. Several of the CSSIP
parties were involved in the bid for a new-
look "SensorNet CRC" in the ninth
selection round, but unfortunately the bid
was eliminated at the last stage of the
selection process.

CSSIP will close in June 2006, but its
program of research and
commercialisation continued at pace
throughout this year, and it is timely to
reflect on a few headline achievements:

e Continued rapid growth of spin-off
company GroundProbe, offering the
multi award-winning Slope Stability
Radar to the international mining
industry.

e Further implementations of CSSIP’s
video surveillance technology,
monitoring airports, bridges and iconic
structures around the world - and the
beginnings of a new surveillance-based
research collaboration with Canon.

e Information Systems Research
Australia.

o Development of novel middleware for
an internet-enabled networked video
surveillance system. A working
prototype is now place, with 50

networked cameras, at the University of
Adelaide. This system is used for 24- hour
monitoring by Campus Security, and it has
played a key role in resolution of several
incidents of theft and vandalism

e Method for improved sensitivity in
neutron activation analysis (eg for the
detection of unexploded land mines)
assigned for royalties to Melbourne
start-up company Southern Innovation.
Southern was founded by former
CSSIP PhD student Dr Paul Scoullar,
and the company has already generated
substantial international interest, across
a range of signal processing
applications, in prototype devices
based on the patented technology.

o Theoretical breakthrough in data
fusion. Based on the new notion of
topological feedback entropy, our
researchers have been able to
demonstrate the existence of a lower
limit data rate and quantify this lower
limit, that is both necessary and
sufficient to achieve stabilization in the
context of nonlinear dynamical
systems.

e Development and evaluation of low
computational complexity multi-target
tracking algorithms in high clutter
environments (in collaboration with
DSTO).
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o Advances in signal processing
algorithms for identification of brain
structure, based on functional
Magnetic Resonance Imaging (in
collaboration with the Howard Florey
Institute).

e Contract research revenue of over $1
million for the third successive year.
CSSIP has completed almost 200
commercial research contracts and the
contract business has consistently
brought over $1M per year into the
Centre

AN IMPORTANT LEGACY

Since its formation in 1992, CSSIP has
contributed major fundamental research
achievements - especially in the areas of
nonlinear filtering, data rate constrained
communication systems, hybrid systems,
array signal processing, wavelets, radar
signal processing and classification, image
analysis and computer vision, target
tracking and wave form scheduling.
CSSIP researchers have produced in
excess of 500 refereed journal articles and
1,000 conference papers.

This year also saw major transition points
for some of CSSIP’s most important
successes.

SLOPE STABILITY RADAR

GroundProbe Pty Ltd was spun out of
CSSIP in 2001 to commercialise the new
mining radar, and after a successful capital
raising in 2003 the entire research team
moved to senior positions in the new
company. The company has now won an
AIE Engineering Excellence Award a
Queensland Smart State Rising Star
Award, Deloitte Fast 50 and Telstra and
Small Business Awards and the
Queensland Premier’s Award for
Emerging Exporter.

GroundProbe now has over 70 staff and a
turnover of >$13M, with 30 radars

operating in the field across 4 continents.
GroundProbe is poised to become a
significant international business, and it
will surely be one of the major commercial
success stories from the CRC program.

AGRICULTURAL IRRIGATION
SYSTEMS

Smart software from CSSIP is making a
major contribution to help control
Victoria’s agricultural water supply.
Victoria diverts around 5500 giga-litres of
water per year for irrigation (77% of
Victoria’s water usage, which produces
30% of its agricultural export income on
less than 3% of the State’s land area). A
novel control system, developed in
collaboration with Rubicon Systems Pty
Ltd, has met or exceeded all targets during
a 2-year field trials in the Tartura region.
Potential savings in that region are
estimated at over 100,000 megalitres/year,
with a buy-back value of $15M.

Rubicon’s Total Channel Control™
System (identified in Victoria’s Green and
White Papers on Water Sustainability) will
also play a major role in the Living Murray
action plan.

VIDEO SURVEILLANCE SYSTEMS

CSSIP’s background change detection
software now has over 15,000 licensees
worldwide through Sydney SME
iOmniscient Pty Ltd, and discussions are
already underway (with a separate external
investor) for commercializing our new
video networking algorithms.

EXCELLENCE IN EDUCATION -
CONTINUING WITH NICTA

Education has always been a vital part of
CSSIP and the short-course program has
built up a considerable reputation - with
almost 2000 attendees at courses to date.
In 2003 the CRC Association recognised
the CSSIP Master of Mathematical
Sciences with an award of excellence for
innovation in education, and several of



CSSIP’s 90 PhD graduates now hold
senior positions with leading research
institutions around the world. Wedgetail
TRDC Pty Ltd was also spun out of CSSIP
to provide training and R&D support to the
RAAF Airborne Early Warning and
Control program.

In July 2005 the short-course programs of
both Wedgetail and CSSIP were assigned
to National ICT Australia, as a platform on
which NICTA can build its own national
short course program for industry. Itis
particularly pleasing that this important
part of CSSIP’s legacy will be preserved
under the NICTA umbrella.

ACKNOWLEDGEMENTS

I am now leaving CSSIP after three
enjoyable and exciting years, and the
wind-up plan has already been approved
by the Commonwealth. 1 would like to
thank everyone - researchers, students,
CSSIP staff and board members, for their
tremendous support during my time as
CEO. It has truly been a privilege to lead
such a group of talented and dedicated
people.



STRUCTURE AND
MANAGEMENT

The Cooperative Research Centre for
Sensor Signal and Information Processing
(CSSIP) is an unincorporated joint venture
comprising the following participating
organisations:

The University of Adelaide
University of South Australia

The University of Melbourne

Flinders University of South Australia
The University of Queensland
Defence Science and Technology
Organisation

Compag Computers Australia Pty Ltd
CEA Technologies Pty Ltd

Governing Board (meets quarterly)

CSSIP’s Governing Board comprises an
independent Chair, with senior
representatives of the core research end
user organisations (DSTO, RLM Systems
Pty Ltd, CEA Technologies Pty Ltd, and
Compag Computers Australia), members
drawn from the five University partners
(the research providers) and the CEO of
CSSIP.

The Board provides direction on all
matters related to the Centre’s operation,
including negotiation of research contracts
and agreements, management of
intellectual property, budget, staffing and
operational procedures. The Board met
four times during the reporting period and
conducted much business out of session.

The members of CSSIP’s Governing
Board at the end of the reporting period
are:
e Dr Mark Toner, Independent Chair
Toner & Associates
e Hon John Kerin, Deputy Chair
Independent
e Professor Matthew Cuthbertson,
Chief Executive Officer CSSIP
e Mr David Gaul President, CEA
Technologies Pty Ltd
e Mr Mark Hender, Managing
Director, ITEK Pty Ltd
e Professor Michael Keniger,
Executive Dean, Faculty of
Engineering, Physical Sciences &
Architecture, The University of
Queensland
e Mr Michael Liebelt, Head of
School of Electrical and Electronic
Engineering University of Adelaide
e Mr David Mol, Compaq
e Professor Jannie van Deventer,
Dean of Faculty of Engineering
The University of Melbourne
e Professor John Wheldrake, Faculty
of Science and Engineering
Flinders University

Management Committee

The Management Committee plans and co-
ordinates the Centre’s activities and
expenditure. It comprises the CEO,
Program Leaders, the Centre Manager,
Marketing Manager and Education
Manager. The committee has met formally
six times in the reporting period. CSSIP
was assisted and guided in its activities by
its Official Visitor, Dr Dennis Cooper.
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SPIRE Innovations Pty Ltd
(ABN 33 078 945 856)

SPIRE Innovations Pty Ltd handles
commercialisation of CSSIP’s intellectual
property.
SPIRE has an exclusive licence to CSSIP’s
intellectual property and arrangements for
contracting with CSSIP partners for
commercial provision to customers of
research services.
The Directors of SPIRE at the end of the
reporting period are:
e Dr Mark Toner, Independent Chair
Toner & Associates
e Hon John Kerin, Deputy Chair
Independent
e Professor Matthew Cuthbertson,
Chief Executive Officer CSSIP
e Mr David Gaul, President CEA
Technologies Pty Ltd
e Mr Mark Hender, Managing
Director, ITEK Pty Ltd
e Professor Michael Keniger,
Executive Dean, Faculty of
Engineering, Physical Sciences &
Architecture, The University of
Queensland
e Mr Michael Liebelt, Head of
School of Electrical and Electronic
Engineering, University of
Adelaide
e Professor Chris Marlin, Pro-Vice-
Chancellor (Research), Flinders
University
e Professor Jannie van Deventer,
Dean of Faculty of Engineering,
The University of Melbourne
e Mr Geoffrey Vaughan-Evans,
Centre Manager CSSIP

Wedgetail TRDC Pty Ltd
(ABN 99 097 127 305)

This Company is a joint venture between
the University of South Australia and
SPIRE Innovations Pty Ltd. Its initial
contract was for provision of education,
research and development services

supporting the Australian Defence
Airborne Early Warning Project,
Wedgetail.

At the end of the reporting period the
Board members of Wedgetail TRDC Pty
Ltd are:
e Professor Matthew Cuthbertson,
Chair, SPIRE Innovations Pty Ltd
e Professor lan Davey, Pro Vice
Chancellor and Vice President:
Research & Innovation, University
of South Australia
e Mr Geoffrey Vaughan-Evans,
Centre Manager CSSIP



COMMERCIALISATION,
TECHNOLOGY, TRANSFER,
UTILISATION

Marketing Manager
Keith Potts (left December °04)

Table of industry & other research

users

Showing activity, basis of interaction and
principal researchers involved.

Reéeszll:ch Project Name Interaction Basis Principal Researcher
Boeing / AEW&C Training Research & Contract Training Research | Brownlie, Associate
Northrop Development Centre and Development Professor Geoff
Grumman
DSTO Analyst Detection Support Contract Research Brooks, Prof Mike
System (ADSS)

iOmniscient | Background Change Detection Patent Licence Brooks, Prof Mike

Later assignment
GroundProbe | Spin-Off Company Spin-Off Company Board Longstaff, Prof Dennis
Representation

DSTO High Resolution Radar Automatic| Contract Research Gray, Professor Doug
Ship Classification System

DSTO Image Processing for Infrared Contract Research Gray, Professor Doug
Seekers (IRATD)

DSTO Image Stabilization & Contract Research Gray, Professor Doug
Reconstruction for UAV

GroundProbe | Financial Management for Spin-Off Company Vaughan-Evans, Mr
GroundProbe Management Geoffrey

MonoGen MonoGen White Paper Contract Research Longstaff, Prof Dennis

Crozier, Professor Stuart

DSTO Multi Sensor Integration (PhD Contract Research Mareels, Professor Iven
Scholarship)

Phoenix PHOENIX EWC Pty Ltd Contract Research Abramovich, Professor

EWC Pty Ltd Yuri

DSTO - SSD | RF Test Bed for GPS Anti-Jam Core Participant Gray, Professor Doug
Technologies (GRET)

RLM Situation Awareness Phase 11 Core Participant Mareels, Professor Iven

Systems Pty

Ltd

DSTO Survey Modelling & Analysis of | Contract Research Gray, Professor Doug
GPS Localisation Systems

DSTO TDFL - Work Package 5 Core Participant Mareels, Professor Iven

DSTO Time Difference of Arrival Contract Research Gray, Professor Doug
(TDOA) Target Tracking




STRATEGIES FOR DEVELOPING
LINKAGES TO SMEs

CSSIP’s strategy for developing links to
SME’s is:

“To transfer research technology to
industry through joint projects that
integrate the Centre’s researchers with
Australian companies and end-users,
especially SME’s.”

ACHIEVEMENTS

To facilitate this strategy, CSSIP formed
an SME group to focus the CRC’s efforts
to assist SME’s. Unfortunately, due to the
breadth of CSSIP’s research in the research
programs, each SME in the group had very
different “signal processing interests” to
the others and the group proved to have
little cohesion. Rather than pursue this
strategy, CSSIP focused on linking the five
Research Programs to specific SME’s with
the following substantial links being
achieved:

CRC Program SME Interaction Type CSSIP Provided
Mining Program GroundProbe = Spin-off Company | = Intellectual Property for company
Business Development products
= Management skills
= Product development ideas
Medical Program MonoGen = Research Services | =Technical skills for patent application
Business Development = Technical Advice review
= Project planning to take CSSIP
technology to the USA market
= Cytometrics technology
Distributed Systems Rubicon = Research = Development and implementation of
Systems Pty software for conservation of water in
Ltd large scale irrigation systems
Image Analysis iOmniscient = Research Services | =Patented IP which forms the basis of
= |P Licence iOmniscients business
= Product = Technical assistance in developing
Development algorithms to improve the performance
of the original system
Area Surveillance Integrated = Developed IP ISS = Original ISS IP was developed by
Surveillance licensed from CSSIP
Solutions Telstra = Specific product demonstrator in
= Research Services development at end of year

ALIGNMENT OF CSSIP WITH SME’s
AND CSSIP’S STRATEGIC VISION

CSSIP’s strategic vision as outlined in
Schedule 1 of the Commonwealth
Agreement is to provide SME’s with world
class technical expertise using a variety of
funding models including joint funding by
CSSIP and the SME and utilising
government grants such as the START
program.

CSSIP’s interaction with GroundProbe
incorporates both of these elements, with
CSSIP investing in the development of the
Slope Stability Radar of GroundProbe.
GroundProbe accessed the START
program to further develop the technology
after the completion of the CRC funded
work.



CSSIP has jointly funded the Cytometrics
project with MonoGen to take this
technology to the USA market.

UTILISATION AND APPLICATION

CSSIP delivered seven technical and
commercial reports to parties and
commercial clients in the year. Much of
CSSIP’s work is conducted under
conditions of confidentiality, especially in
the “defence space” and in consequence no
disclosures regarding the development of
new technologies can be released.

During last year CSSIP completed the
assignment of the “Background Change”
patent to iOmniscient Pty Ltd, a company
based in Sydney, and supported the
development of the original software
system during trials at Parliament House in
Canberra.

The CSSIP spin-off company
GroundProbe continues to make excellent
progress and at the end of the year, four
years after incorporation, the company has
supplied Slope Stability Radar (“SSR”)
systems to North America, Indonesia,
South Africa, Zambia and, of course, to
Australia.

The second spin-off company Wedgetail
TRDC Pty Ltd participated in the trade
mission to the Gulf States last year
resulting in many useful contacts for the
delivery of courses into the region.

The CRC continued to deliver seminars
and short courses to transfer technology to
Australian industry.
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WEDGETAIL TRDC REVIEW OF
OPERATIONS 2004-2005

Geoff Brownlie

Managing Director (Resigned
20/1/05)

Wedgetail TRDC completed the third, and
final, year of the Cognizant Control Room
R&D contract with Boeing Integrated
Defense Systems.

All contract milestones have been achieved
for both the Northrop Grumman and Boeing
contracts.

The company continued part funding a
CSSIP PhD student who is conducting
research in bistatic and passive radar at the
University of Queensland.

Unfortunately, Northrop Grumman’s
decision not to exercise its contract option
for Wedgetail TRDC to deliver courses to the
Turkey AEW&C program means that the
company can no longer operate profitably
and proceedings have commenced for its
voluntary deregistration.
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AREA SURVEILLANCE

PROGRAM LEADER

Prof Yuri Abramovich
(08) 8259 4718
yuri.abramovich@dsto.defence.gov.au

PROGRAM DESCRIPTION

In the 2004/2005 financial year, the Area
Surveillance Program conducted
commercial research. This was funded by
DSTO - RF Processing Study and partly

by Integrated Surveillance Solutions Pty Ltd
- Advanced Adaptive Signal

Processing Unit (AASPU) Prototype
Software.

PROJECT 1 - RF PROCESSING STUDY

PROJECT LEADER

Prof Yuri Abramovich

(08) 8259 4718
yuri.abramovich@dsto.defence.gov.au

RESEARCH TEAM
Prof Yuri Abramovich, Yuriy Lyudviga,
Nick Spencer, Dr Pavel Turcaj

DESCRIPTION AND PROGRESS

This DSTO-funded research project,
extended into the current financial year,

has been focused on further development of
advanced signal processing

techniques for sky-wave over-the-horizon
radar (OTHR), and specifically for
ship-detection performance improvement in
difficult propagation conditions.

Previously developed techniques for
ionospheric Doppler offset correction
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(IDOP) and adaptive spread clutter
mitigation have been upgraded to
incorporate nonhomogeneous clutter
conditions. The DSTO-developed CFAR
algorithm has been incorporated into the
newly developed tracker that is

capable of operating with two input streams
of peaks (produced by conventional

and adaptive processing streams). The
developed techniques have been tested

on the newly collected US ROTHR data and
presented to the joint USA-Australian
OTHR technical committee. Funded through
DSTO, a research contract with FGAN

(Germany) on advanced techniques for two-
dimensional direction-of-arrival

estimation and source separation in high-
frequency antenna arrays was also
completed.

MILESTONES
COMPLETED
Stage 1 report to FGAN: Dec 2004.

Reports to US/Australian MOA meetings:
Oct 2004 and Apr 2005.



PROJECT 2 - ADVANCED ADAPTIVE
SIGNAL PROCESSING UNIT (AASPU)
PROTOTYPE SOFTWARE

PROJECT LEADER
Nick Spencer

(08) 8259 4917
nspencer@cssip.edu.au

RESEARCH TEAM
Yuriy Lyudviga, Nick Spencer, Dr Pavel
Turcaj

DESCRIPTION AND PROGRESS

The AASPU project considers software
development for complete surface-wave
over-the-horizon radar (SW OTHR) adaptive
signal processing chain

implementation in accordance with
previously developed adaptive techniques.
This development has been executed
according to the timetable and was
successfully finalised in October 2004.

MILESTONES
COMPLETED
Delivery of software, user manual,

programming manual and report
(Confidential).
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DISTRIBUTED SENSOR AND
INFORMATION SYSTEMS

PROGRAM LEADER
Prof Iven Mareels

The University of Melbourne
i.mareels@ee.mu.oz.au

Program Description

The focus in the Distributed Sensor and
Information Systems program is on large-
scale sensor networks, as it has been over the
last few years. The issues of scale,
information exchange and the integration of
computation and communication constraints
inherent in any control or management
objective supported by sensor networks are
the main research topics pursued under the
program. Much of the research activities in
this program are sponsored by our industrial
partner Rubicon Systems Australia Pty
Limited as well as our research partner
DSTO.

The program contains four distinct projects:
Multi-sensor Multi-target Tracking,
Information fusion, Distributed systems
Design, Simulation and Performance
Analysis,

that are described below. The first two
projects form the core of the activities of the
Tracking and Data Fusion Laboratory, which
is funded by DSTO through CSSIP.

PROJECT 1 Multi-Sensor Multi-

Target Tracking

Program Leader Dr Darko Musicki, The
University of Melbourne,
d.musicki@ee.unimelb.edu.au
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Research Team
Research Fellows: Dr Darko Musicki, Dr
Nickens Okello, Dr Xuezhi Wang and Dr
Mark Morelande

PhD Students: Mr Samuel McLaughlin, Mr
Kusha Panta, Mr Mark Rutten,
Masters Students: Mr Augustine Ooi

DSTO researchers: Dr John Percival, Dr
Branko Ristic, Dr Martin Oxenham, Dr
Sanjeev Arulampalam, Dr Jonathon Legg, Dr
Mark Krieg, Dr Hwa-Tung Ong

International collaborators are: Dr A
Logothetis (Ericsson Research Labs,
Sweden); Dr C Musso (ONERA, France); Dr
K Kastella (Veridian ERIM International,
USA), Dr A Farina (Alenia Systems, Italy);
Prof XR Li (University of New Orleans,
USA), Prof G

Yin (Wayne State University, USA), Dr N
Gordon (DERA,UK), Dr R Rajagopal (CRL,
India), Dr S Mori (IET, USA), Dr Pierre Del
Moral (Univ of Paul Sabatier, France), Dr
Thia Kirubarajan (McMaster University), Dr
Roy Streit (University of Rhode Island,
USA)

Description and Progress

This project is a collaborative effort between
DSTO based and University of Melbourne
based researchers. The main outcomes this
year were the development and evaluation of
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low computational complexity multi-target
tracking algorithms in high clutter
environments. A number of journal papers
have been submitted to the IEEE
Transactions on Aerospace and Electronic
Systems for consideration of publication.
Two collaborative Commercial-In-
Confidence Reports considering
maneuvering targets in high clutter
environments have been completed. Most
importantly the research team has evaluated a
number of alternative approaches, based on
different probability models, ranging from
classical filtering ideas to particle filtering
implementations of Bayesian estimation
algorithms. As a consequence, the team has a
much better appreciation of designing and
implementing realistic tracking algorithms in
challenging scenarios involving multiple
maneuvering targets in high clutter
environments.

PROJECT 2

Data Fusion

Program Leader Dr Gavin Thoms, The
University of Melbourne
g.thoms@ee.mu.oz.au

Research Team

Dr Gavin Thoms, Prof Iven Mareels, Dr
Nickens Okello, Dr Xuezhi Wang, Dr Leigh
Johnson, Dr. Girish Nair, Prof Rob Evans,
Prof Bill Moran, all at the University of
Melbourne and Dr Gary Egan, Howard
Florey Institute

PhD students: Mr Chris Adamson, Mr
Eugene Duff,

ME students: Mr Michael Lees, Mr Poh Seng
Ong

International collaborators: Mr Harry Schmitt,
and Mr Don Waagen, Raytheon, USA

A major result in data rate constraint control
of nonlinear systems has been published in
the IEEE Trans on Automatic Control (Nair
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et al 2004). Based on the new notion of
topological feedback entropy, our researchers
have been able to demonstrate the existence
of a lower limit data rate and quantify this
lower limit, that is both necessary and
sufficient to achieve stabilization in the
context of nonlinear dynamical systems. This
result can be interpreted as a Shannon like
limitation in the context of stabilization. The
result applies to the simplest feedback
scenario of a single information loop, and the
research is now continuing in the direction of
identifying the equivalent result for an
arbitrary system interconnection graph. The
latter has enormous implications for the
engineering design of sensor networks.

In the context of Magnetic Resonance
Imaging (MRI) the collaboration with the
Howard Florey Institute has lead to advances
in the signal processing for functional MRI
as well as in the identification of brain
structure (and hence function) from regular
MRI. The algorithms are based on Bayesian
techniques and utilize ideas borrowed from
radar tracking. These have been shown to be
very effective in 2D images (see Adamson et
al), and the research is now continuing on
how to extend this to the more interesting 3D
case.

PROJECT 3

Distributed Systems Design and
Simulation

and Performance Analyses

Program Leader Dr Erik Weyer, The
University of Melbourne
e.weyer@ee.mu.oz.au

Research Team

Prof Iven Mareels, Dr Erik Weyer, Dr
Michael Cantoni, Prof Rob Evans, Dr Su Ki
Ooi

PhD Students: Mr lan Brace, Ms Yuping Li,
Mr Paul Scoullar



Masters Students: Mr Sumith Choy, Ms Ping
Zhang (completed)

International collaborators are: Prof Lucien
Polak (Univ of California. USA), Prof Uwe

Helmke (Univ

of Wuerzburg, Germany), Dr Pierre-Olivier

Malaterre

(CEMAGRAF, France), Prof Marco Campi

(Univ of

Brescia, Italy), Prof Gregory Yablonski

Industry collaborator: Rubicon Systems
Australia, Pty Ltd.

Description and Progress

This project is linked to the end-user through
Rubicon Systems Australia Pty Ltd.

Conserving water in large irrigation networks
is an important ecological and economic
issue. Our ideas are now fully patented and
have been incorporated in the Total Channel
Control™ product that is commercialized by
Rubicon Systems Australia. The ideas have
been well received by the control engineering
community with a number of plenary
presentations at important conferences, most
notably the IFAC Symposium on Large Scale
Systems (Mareels et al 2004) and the IFAC
World Congress (Mareels et al 2005) and has
also been invited as a lead presentation for
the US Committee on Irrigation and
Drainage Conference in October 2005.
Further improvements in Total Channel
Control™ to ease its implementation in large
scale applications have been made, most
notably in the automatic detection of sluggish
control performance (Ooi, Weyer 2005 and
Zhang, Weyer 2005).

As announced before, we have made
progress towards expanding the ideas
towards Global Catchment Control and
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several project proposals have been
developed to this end.



IMAGE ANALYSIS
SUBPROGRAM LEADER

Prof Mike Brooks
Adelaide University
(08) 8303 5681
mjb@cs.adelaide.edu.au

SUBPROGRAM DESCRIPTION

The Image Analysis subprogram is driven by
rapid developments in image data acquisition
technologies and automated processing
techniques. Key domains of interest are
automated video surveillance, high-resolution
radar image analysis. The last year has seen
significant technical progress and commercial
development.

PROJECT 1

VIDEO SURVEILLANCE AND
ANALYSIS

PROJECT LEADER

Dr Anton van den Hengel
Adelaide University

08 83035309
hengel@cs.adelaide.edu.au

RESEARCH TEAM

Dr Anton van den Hengel, Prof Mike
Brooks, Dr Anthony Dick, Dr Danny
Gibbins, Mr James Tebneff

RATIONALE

Video surveillance is increasingly being used
to monitor activity in areas such as shopping
arcades, car parks, sports grounds, malls, etc.
There is a need for a more intelligent
approach to the processing of the mass of
data that surveillance generates. This might
include the use of computers for noting

of significant events, rapid retrieval of events
from massive repositories, tracking people
across networks of cameras, and detection of
unusual behaviours. This project is thus
concerned with the automated storage,
retrieval and analysis of events taking place
in video sequences.

DESCRIPTION AND PROGRESS

During this year a number of advances have
been made in the field of tracking moving
objects in video data. An algorithm has been
implemented which combines colour and
edge information available in video to track
objects robustly. This algorithm is
formulated in a multiple hypothesis
framework, so that during periods of
ambiguity multiple tracks can be maintained
until it is clear which is the correct one. This
algorithm has been extended to tracking
articulated bodies.

A probabilistic algorithm for tracking
moving objects with discontinuities was also
further developed. The algorithm is based on
a Hidden Markov Model and involves a
training stage in which it "learns” the ways in
which objects move in an environment.
Another algorithm was developed for
tracking objects about which some properties
are known. For instance, the tracker can be
constrained to follow only objects of a
certain colour and/or shape. Work also


mailto:mjb@cs.adelaide.edu.au
mailto:hengel@cs.adelaide.edu.au

commenced on tracking an object via a
steerable camera. Such a camera broadens
the area that can be covered, but poses
additional control and tracking challenges.
This work formed a significant part of the
commercialization output of the VSA
project.

Further work was carried out on the problem
of terrain reconstruction from unmanned-
aerial-vehicle (UAV) video. Significant
progress was made in computing a 3D
reconstruction and map registration from
UAV video data. This formed part of our
successful UAV contract work with DSTO.

The group’s Networked Surveillance System
was enhanced with the incorporation of a
thumbnail video selection facility affording
rapid user switching between cameras.
Significant speed-up was also obtained by
rewriting the internet camera drivers; this
will enable a larger camera network to be
handled via a conventional PC. This was
installed during the year in the University of
Adelaide security Centre. It draws data from
internet cameras located around the campus
and is regarded as a tremendous success.

In 2001, CSSIP’s patented background
change technology was licensed to
iOmniscient Pty Ltd. This product won
further international awards this year and
sells around the world, monitoring airports,
bridges and iconic structures.

MILESTONES

COMPLETED

e Establish commercial partner for
Networked Surveillance System

e Develop shadow removal algorithm for
use in tracking
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e Generate novel methods for UAV terrain
reconstruction

e Pursue commercialisation of HCI work

e Develop and commercialise steerable
camera tracking techniques

LINKAGES

University of Oxford

University of Cambridge

University of Leuven

University of London (Queen Mary)
Technical University of Madrid
Gunma University

Okayama University



MEDICAL PROGRAM
PROGRAM LEADER

Prof. Stuart Crozier

The University of Queensland
(07) 3365 7098
stuart@itee.ug.edu.au

PROGRAM DESCRIPTION

The primary aim of the medical program is to
develop novel techniques and devices for the
improved detection and diagnosis of various
pathological and congenital conditions. By
targeting high-volume tests the outcomes
from this program have the potential to
improve the quality and cost effectiveness of
health care systems both here and overseas.
To date the program has focused on three
main application areas with significant health
care outcomes: the detection of malignant
lesions in Magnetic Resonance Images
(MRI) of the breast; the automated detection
of cervical cancer in conventionally stained
“Pap smear” cytology slides; and the
detection of hearing impairment in new-born
infants using a technique called the Auditory
Brainstem Response (ABR). In addition, new
research directions with significant
commercial potential are always being
explored.

THIS YEAR’S HIGHLIGHTS

e Software for visualising 4D dynamic
contrast-enhanced MRI data of the breast
as a 3D colour-coded volume developed,;

e Virtual Microscopy slide scanning with
internet browsing and extended depth of
field completed;

e First two pilot studies of novel ABR
technology completed.
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PROJECT 1 - BREAST IMAGE
ACQUISITION AND ANALYSIS

PROJECT LEADER

Prof. Stuart Crozier

The University of Queensland
(07) 3365 7098
stuart@itee.uq.edu.au

RESEARCH TEAM
Dr Andrew Mehnert, Dr Steve Wilson, Dr
Shantanu Padhi, Dr Andrew Bradley

RATIONALE

Breast cancer is the most frequently
diagnosed cancer and the most common
cause of cancer-related death in Australian
women. The most recent national figures
show that: a woman has a 1 in 11 chance of
developing breast cancer before the age of
75; more than 11,000 women are diagnosed
with breast cancer every year; more than
2500 women die from breast cancer each
year; and the risk of breast cancer increases
with age. Furthermore, the burden of breast
cancer continues to increase in Australia,
with the annual incidence rising from a
reported 94.6 per 100,000 in 1990 to 115.3
per 100,000 in 2000. The cause of breast
cancer is not known and prevention is not
possible. The key strategies for improving
morbidity and mortality figures hinge upon
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early diagnosis and therapies guided by
accurate imaging studies.

DESCRIPTION AND PROGRESS

This project aims to improve both the
sensitivity and specificity of breast lesion
detection together with improved lesion
characterisation. We plan to do this by
developing novel quantitative features from
both dynamic contrast-enhanced MRI
sequences and co-registered high resolution
pre- and post-contrast T1 and T2 weighted
images. Indeed recent research suggests that
the combination of quantitative features
characterising lesion morphology, and
features characterising the enhancement
curve (curve describing the wash-in and
wash-out of an MRI contrast agent over
time) leads to improved sensitivity and
specificity. This research will explore this
multi-parametric approach further. The
novelty in this research lies in: (i) a data
fusion approach in which features are
extracted from both dynamic and static MR
images; (ii) the feature set encompassing
morphology, texture, and enhancement
kinetics; and (iii) the mathematical modelling
and guantitative characterisation of both the
enhancement curves and the morphology and
texture of suspicious lesions.

In addition, the project is investigating low-
cost microwave imaging techniques suitable
for breast cancer screening applications. In
microwave imaging, a coherent microwave
signal is transmitted by one antenna and the
scattered field is received by the same or
different antennas surrounding the objects to
be imaged (breast). The position of
transmitting antenna is changed and the
process of data collection is repeated for each
position. The shape of the object and spatial
distribution of the permittivity is obtained by
post-processing the data collected data.
Malignant tumours have larger microwave
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scattering cross section than the healthy
breast tissue. However, to resolve a lesion
less than 1cm in diameter requires a
bandwidth of greater than 5 GHz. Therefore,
the system demands a compact antenna with
ultra-wideband performance. The critical
issue of such a method is the design of
antenna, which is inherently a narrow band
device. A number of planar monopole
antennas with different shapes have been
designed and characterized in terms of return
loss/impedance bandwidth and radiation
patterns. The parameters that affect the
operation bandwidth are analysed both
numerically and experimentally.

MILESTONES

COMPLETED

e Developed software for visualising 4D
dynamic contrast-enhanced MRI data of
the breast as a 3D colour-coded volume;

e Multi-slice breast segmentation algorithm
developed;

e Finalised MR image acquisition protocol
at the Wesley Hospital, Brisbane;

e Designed and tested various circular disk
antennae with feed line on the top surface
of the dielectric substrate.

FUTURE

e Evaluate feasibility of grid-computing to
implement registration and visualisation;

e Develop algorithm for automatic
detection of breast MRI regions of
interest;

e Evaluate frequency and time domain
microwave image reconstruction.



SENSOR SIGNAL PROCESSING
PROGRAM LEADER

Prof Doug Gray

The University of Adelaide

(08) 8303 6425
dgray@eleceng.adelaide.edu.au

PROGRAM DESCRIPTION

The application of statistical signal
processing algorithms to Radar, Sonar and
Global Positioning Systems (GPS) are being
investigated in this Program. Image
processing algorithms for detecting and
tracking weak point targets and distributed
objects in infrared images have also been
developed. Signal and image processing
algorithms for sensors on board single and
multiple UAVs (Unmanned Aerial Vehicles)
have been developed.

THIS YEAR’S HIGHLIGHTS

Participation in DSTO UAV and GPS trials.
Completion of a test bed for the detection
and tracking of objects in infrared images.
Award of PhDs to Mark Preiss and Bradley
Ferguson.

PROJECT 1 - INFRARED IMAGING
AND TRACKING

PROJECT LEADER

Dr Danny Gibbins

The University of Adelaide
(08) 8303 3162
danny@cssip.edu.au

RESEARCH TEAM
Mr Stephen Searle,
Dr Conrad Sanderson (resigned)
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The project team have completed a three year
project to develop test beds for the evaluation
of detection and recognition

algorithms suitable for use with sequences of
infrared imagery of air, ground and coastal
environments. In all cases, such techniques
can be used to provide for an aerial vehicle
with an awareness of its surroundings,
enabling it to perform tasks such as
navigation and course correction.

The algorithms for the detection and tracking
of small moving targets in a heavily cluttered
air environment developed in previous years
have been refined to work on a wider range
of objects. Work on advanced algorithms for
automatic detection of ground based objects
using both surveillance imagery and 3D
models has been expanded to investigate
high-level feature matching techniques. In
parallel with this, a study into the recognition
of maritime objects, (e.g., ships) from their
infrared silhouettes, was completed in
January 2005.

PROJECT 2 - GPS SIGNAL
PROCESSING

PROJECT LEADER

Prof Doug Gray

The University of Adelaide
(08) 8303 6425
derav@eleceng.adelaide.edu.au
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RESEARCH TEAM
Dr Peter Cooke

To reduce the sensitivity of a GPS receiver to
narrowband interferences a small FPGA
module implementing a single channel
adaptive filter that can readily be inserted
between the antenna and the GPS receiver
has been developed in the previous year. This
was upgraded this year and successfully
demonstrated.

GRET —a four channel GPS RF
Environmental Testbed capable of recording
at baseband the RF signal environment in
either the L1 or L2 bands has been taken on
joint trials at Woomera with DSTO and US
laboratories. Data was successfully recorded
during these trials and replayed in the
laboratory for further analysis.

PROJECT 3 - UAV PROCESSING
ACTIVITIES

PROJECT LEADERS

Dr Danny Gibbins, Prof Doug Gray
The University of Adelaide

(08) 8303 3162

danny@cssip.edu.au
dgray@eleceng.adelaide.edu.au

RESEARCH TEAM
Mr P Roberts, Dr Feng Rice (resigned)

Small Unmanned Aerial Vehicles (UAVS)
provide unique platforms for many, albeit
compact, signal processing based sensors.
Their potential to provide timely information
on remote sites makes them an attractive
proposition for a number of surveillance
applications.

Under ongoing contract to DSTO the team
has continued developing real time analysis
tools for both enhancing images from UAV
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based cameras and for estimating the GPS
position of objects within these images using
a combination of on-board GPS, attitude and
visual sensors.

In conjunction with DSTO and Aerosonde,
the software successfully trialled last year
has been extended to incorporate a Tenix
developed pan/tilt/zoom camera mounted
onboard the Aerosonde UAV. Whilst the
new imaging sensor provides greater
surveillance capability, it also increases the
complexity of estimating an object’s GPS
position. Studies into fast techniques for
super-resolving images of objects on the
ground have also continued in parallel
leading to improvements in image clarity.

In another DSTO contract the geo-location of
a constant pulse repetition interval radar
using three UAVSs has been investigated.
Measured time difference of arrival (TDOA)
techniques have been used in conjunction
with Kalman filters. The extended Kalman
Filter (EKF) and the Unscented Kalman
Filter (UKF ) trackers have been
implemented. Their localisation accuracies
have been compared for both stationary and
constant velocity targets.

PROJECT 4 - SONAR TRACKING

PROJECT LEADER

Prof Doug Gray

The University of Adelaide
(08) 8303 6425
derav@eleceng.adelaide.edu.au

RESEARCH TEAM
Dr Feng Rice (resigned)

In passive sonar the rate of change of the
bearing of a target may be used to estimate
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its range from the sonar. When the passive
sonar is a towed array the question of the
optimum trajectory for the towed array
arises. The use of the Fisher Information
Matrix to optimise the own ship trajectory
for a single constant velocity target scenario
was tested and then the extension of this
approach to determine the best trajectory for
simultaneously localising two moving targets
was carried out.

PhD students

Dr Mark Preiss was awarded a PhD for his
thesis “Detecting Scene Changes using
Synthetic Aperture Radar Interferometry”
Dr Bradley Ferguson was awarded a PhD for
his thesis “Three Dimensional T-Ray
Inspection Systems”.

Luke Rosenberg has completed his research
on techniques for rejecting interferences in
synthetic aperture radar using an array of
antennas and is writing up his thesis.
Masters student Way-Ching Cheuk has
completed his research on adaptive
polarisation null-steering for GPS
interference mitigation and is writing up his
thesis.

David Kettler is investigating fast techniques
for applying Fourier Hankel transforms to
synthetic aperture radar.

Voon Wong is using Nehari’s approximation
to develop stable whitening matched filters
for channel equalisation in MIMO (multi-
input/multi-output) systems.

Cloudia Newland has developed a fast
approximate Kalman filter approach for
achieving super-resolution in image
sequences.
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EDUCATION PROGRAM

Education Program Manager

Anne — Marie Eliseo
anne-marie.eliseo@cssip.edu.au

PhD Program

This year has been an active year for
education. Many of the PhD students have
embarked on the closing stages of their
candidature. This year three students have
graduated with PhD, Bradley Ferguson,
Darren Gawley and Mark Preiss. A further
13 students are due to finish in the coming
months.

The annual CSSIP Showcase held in 2004 at
the National Wine Centre, Adelaide, featured
the annual HP PhD Poster competition. This
year there were twenty six posters entered in
the competition by CSSIP students.

First prize, a computer donated by HP, was
awarded to Poh Seng Ong of The University
of Melbourne. Dr Geoffrey Vaughan chaired
the panel of judges.

Students from all CSSIP nodes also
participated in a two day workshop on
entrepreneurship.

The Masters of Signal and Information
Processing

This program, a Masters by Coursework
program initiated and organised by the CRC,
has continued to grow with 85 course
enrolments undertaken by over fifty students
during the year. Three students graduated
with a Masters by Coursework qualification -
Remus Gatej, Rebecca McFadden and
Sudhan Hamsanathan. Most popular courses
included Image Processing presented by Dr
Jimmy Li of Flinders University and
Beamforming and Array Processing
presented by Professors Henry d” Assumpcao
and Doug Gray, the latter of The University
of Adelaide.
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The majority of students enrolled in this
program continue to be from DSTO. The
online nature of the program also caters for
students in multiple locations including those
in Defence Forces stationed overseas.

Short Courses for Industry Program

The short courses for industry program
continued to provide training and technology
transfer for engineers and scientists in
organisations such as DSTO, ADI,
Nautronix, BAE Systems, Raytheon and
RAAF. Over the twelve month period
seventeen courses were presented. Seven
courses were presented by visiting overseas
lecturers from United States and Italy.

Highlights of the Short Courses Program

e Five courses including the popular
“Advanced Topics in Digital Signal
Processing” were delivered by Professor
fred harris of San Diego University. Two
of these courses were delivered at Alice
Springs to scientists from various
countries including Hong Kong and
United States. Social outings outside the
hours of short course delivery contributed
to a collegial atmosphere and both
courses were received enthusiastically by



all participants. Professor harris also
enjoyed his train journey on The Ghan
from Alice Springs to Adelaide

The Tactical Data Information Links
short course by Howard Harvey has
continued to be the most popular short
course overall ( eleven deliveries in
three years). During this period the
course was delivered in South Australia
for Defence organisations such as BAE,
Tenix and DSTO, in Brisbane for Boeing,
CISCO and Canberra Defence personnel
and in Port Stephens for RAAF personnel
based at Williamtown

A research scientist from DSO in
Singapore attended two Tracking course
presented in Adelaide resulting in new
links being forged between DSO
Singapore and CSSIP Melbourne node
Professor Fabrizio Berizzi and Dr Marco
Martorella delivered a course in Adelaide
on Radar Imaging to a diverse audience
from all over Australia. Dr Martorella
had previously completed part of his PhD
at CSSIP
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COLLABORATION

Linkages to end-users-

Project Name

Core Participants

Other companies associated with CRC

Analyst Detection Support System
(ADSS)

DSTO, Uni Adelaide

Dept of Defence

High Resolution Radar Automatic Ship | DSTO, Uni Adelaide Dept of Defence
Classification System

Image Processing for Infrared Seekers | DSTO, Uni Adelaide Dept of Defence
(IRATD)

Ownship Manouevre DSTO, Uni Adelaide Dept of Defence
Recommendation-Multi Tracking

Position Analysis

Image Stabilization & Reconstruction DSTO, Uni Adelaide Dept of Defence
for UAV

Upgrade to Channel 4 (GRET) DSTO - SSD, Uni Adelaide Dept of Defence
Survey Modelling & Analysis of GPS DSTO, Uni Adelaide Dept of Defence
Localisation Systems

Tracking & Data Fusion Laboratory DSTO, Uni Melbourne Dept of Defence
(TDFL) - Work Package 5 Distributed

Surveillance Systems

Time Difference of Arrival (TDOA) DSTO, Uni Adelaide Dept of Defence
Target Tracking

RF Processing Study DSTO, SPIRE Dept of Defence
Dynamic Terrain Mapping from UAV | DSTO, Uni Adelaide Dept of Defence
mounted Camera
External linkages-

Project Linkage Partner Details

Background Change Detection iOmniscient,

BAE Systems Avionics Limited SPIRE

DSIS Data Fusion Project

Howard Florey Institute, Uni
Melbourne

Advanced Adaptive Signal Processing
Unit Prototype Software

ISS, SPIRE

Tenix Standing Offer — LOD 105

Tenix Pty Ltd

Distributed Systems Design &
Simulation & Performance Analysis

External linkages-

Rubicon Systems Australia Pty Ltd

Research Collaboration

Country

Company/Research Organisation/Presenter

Nature of collaboration

Adelaide, Australia

Dr Murk Bottema, Flinders University, Mr Luke
Rosenberg, The University of Adelaide/CSSIP

Matlab, Short Course

Adelaide, Australia

Mountford and Associates

27

Introduction to Sonar Signal



Country Company/Research Organisation/Presenter Nature of collaboration

Processing, Short Course

Mr Robert Hill, USA Radar Fundamentals, Short

Course

Adelaide, Australia

Adelaide, Australia Mr Robert Hill, USA Advanced Developments in Radar,

Short Course

Adelaide, Australia Mr Darren Gawley, The University of Adelaide C++ for Engineers, Short Course

Adelaide, Australia Dr Jennifer Hallinan, The University of

Queensland

Applications of Data Mining: An
Overview, Short Course

Adelaide, Australia Dr Shane Cloude, AEL Consultants, UK Radar Target Detection and
Classification Using Radar
Polarimetry and Interferometry,

Short Course

Engineering Aspects of GPS, Short
Course

Sydney, Australia Prof Chris Rizos, The University of NSW

Australia CRC for Spatial Information “Innovations” dot point

Adelaide, Australia BAE Systems Avionics Limited Research Collaboration

Sydney, Australia CRC for Polymers Research Collaboration

Melbourne, Australia Telstra Research Collaboration

Adelaide, Australia Vision Systems Research Collaboration

Sydney, Australia Australian Photonics CRC Research Collaboration

Adelaide, Australia Bio Innovation SA Research Collaboration

Sydney, Australia CISRA Pty Ltd Research Collaboration

Queensland, Australia Compag/Hewlett Packard Research Collaboration

Melbourne, Australia Neurosciences Victoria Research Collaboration

Canberra, Australia GNSS Program Research Collaboration

Canberra, Australia Lockheed Martin Corporation Research Collaboration

Canberra, Australia Australian Petroleum Production and Exploration Research Collaboration

Association

Canberra, Australia

CEA Technologies Pty Ltd

Research Collaboration

Adelaide, Australia

Argonne National Laboratory

Research Collaboration

Adelaide, Australia

International linkages-

RLM

Research Collaboration

Country Company/Research Organisation Nature of collaboration
Belgium University of Ghent Research Collaboration
Canada Raytheon Research Collaboration
Canada University of British Columbia Research Collaboration
Canada McGill University Research Collaboration
Canada McMaster University Research Collaboration
France CEMAGRAF Research Collaboration
France University of Paul Sabatier Research Collaboration
France ONERA (French National Aerospace Research | Research Collaboration
Agency)
France | Thales Research Collaboration
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Germany FGAN Research Collaboration
Germany Ruhr University Research Collaboration
Germany University of Siegen Research Collaboration
Germany University of Wuerzburg Research Collaboration
India CRL Laboratories Research Collaboration
Italy ALENIA Marconi Systems Research Collaboration
Italy AML Research Collaboration
Italy University of Brescia Research Collaboration
Italy University of Pisa Research Collaboration
Italy University of Rome Research Collaboration
Japan Gunma University Research Collaboration
Japan Okayama University Research Collaboration

Netherlands

National Aerospace Laboratory (NRL)

Research Collaboration

Netherlands

University of Leuven

Research Collaboration

Netherlands

University of Twente

Research Collaboration

Russia GUAP University Research Collaboration
Russia NIIDAR Research Collaboration
Singapore Nanyang Technological University Research Collaboration
Spain Technical University of Madrid Research Collaboration
Spain Polytechnic University of Valencia Research Collaboration
Sweden University of Uppsala Research Collaboration
Sweden Chalmers University of Technology Research Collaboration
UK QINETIQ Research Collaboration
UK UK Chief Scientific Adviser and Entourage (Sir| Research Collaboration
Keith O’Nions)
UK University of Cambridge Research Collaboration
UK University of Glasgow, Scotland Research Collaboration
UK University of London (Queen Mary) Research Collaboration
UK University of Oxford Research Collaboration
UK Lucent Technologies Research Collaboration
Ukraine Odessa National University Research Collaboration
USA CISCO Systems Research Collaboration
USA Lockheed, USA Research Collaboration
USA Boeing / Northrop Grumman, CSIRO AEW&C Training Research &
Development Centre, Research
Collaboration
USA MonoGen, Uni Queensland MonoGen White Paper
USA NRL Research Collaboration
USA Polytechnic University — Brooklyn Research Collaboration
USA Princeton University Research Collaboration
USA Qualcomm Research Collaboration
USA Raytheon Research Collaboration
USA University of California Berkeley Research Collaboration
USA University of California-San Diego Research Collaboration
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USA University of New Orleans Research Collaboration
USA Stanford University Research Collaboration
USA VERIDIAN Research Collaboration
USA Washington University Research Collaboration
Yugoslavia University of Belgrade Research Collaboration
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STAFFING AND
ADMINISTRATION

Centre Manager

Geoffrey Vaughan-Evans
gve@cssip.edu.au

At 30 June 2005 CSSIP had 8 full and part-
time staff and 34 students. 3 members of
staff relocated and 2 staff left during the
reporting period:

The following changes in senior staff took
place during the year-

e Prof Geoff Brownlie resigned as
Managing Director of Wedgetail
TRDC Pty Ltd in January 2005.

e Mr Keith Potts left in December
2004.

The administration, financial and accounting
requirements of the Centre are performed by
a small team of support staff located at
CSSIP’s headquarters in the SPRI Building
at Mawson Lakes Boulevard, Mawson
Lakes, South Australia, and at the various
nodes. The team is under the general
direction of the Centre Manager, Geoff
Vaughan-Evans.

During the reporting period, the Centre did
not make any substantial purchases of major
equipment or renovate any of the buildings
occupied.
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STAFFING AND ADMINISTRATION

UNIVERSITY OF ADELAIDE

% SPENT ON RESEARCH % SPENT % SPENT
ON % SPENT ON ON
TOTAL TOTAL
ACT- % PROGRAM EDUCATION | COMMERCIAL. CRC ON

SURNAME IVITY | OF TIME DSIS AREA SSP MEDICAL 1A TOTAL ACTIVITY ACTIVITY ADMIN. OTHER
PROFESSIONAL
RESEARCHERS
Brooks R 40 35 35 5 5
Gray R 70 63 63 7 7
van den Hengel R 40 35 35 5 5
Dick R 15 15 15
Equiv. Person Years 1.65 0.63 0.85 1.48 0.17 0.17
UNIVERSITY OF SOUTH AUSTRALIA

% SPENT ON RESEARCH % SPENT % SPENT
ON % SPENT ON ON
TOTAL TOTAL
ACT- % PROGRAM EDUCATION | COMMERCIAL. CRC ON

SURNAME IVITY | OF TIME DSIS AREA SSP MEDICAL 1A TOTAL ACTIVITY ACTIVITY ADMIN. OTHER
PROFESSIONAL
RESEARCHERS
Brownlie R 50 50 50
Cowley R 5 5 5
Filar R 5 5 5
Gaitsgory R 5 5 5
Grant R 5 5 5
Manyem R 25 25 25
Panton R 3 3 3
Equiv. Person Years 0.98 0.38 0.38 0.10 0.50 0.60
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FLINDERS UNIVERSITY OF SOUTH AUSTRALIA

% SPENT ON RESEARCH % SPENT % SPENT
ON % SPENT ON ON
TOTAL TOTAL
ACT- % PROGRAM EDUCATION | COMMERCIAL. CRC ON

SURNAME IVITY | OF TIME DSIS AREA SSP MEDICAL 1A TOTAL ACTIVITY ACTIVITY ADMIN. OTHER
PROFESSIONAL
RESEARCHERS
Knowles R 10 10 10
Stephens R 40 40 40
Marlin A 5 5 5
Equiv. Person Years 0.55 0.50 0.50 0.05 0.05
UNIVERSITY OF MELBOURNE

% SPENT ON RESEARCH % SPENT % SPENT
ON % SPENT ON ON
TOTAL TOTAL
ACT- % PROGRAM EDUCATION | COMMERCIAL. CRC ON

SURNAME IVITY | OF TIME DSIS AREA SSP MEDICAL 1A TOTAL ACTIVITY ACTIVITY ADMIN. OTHER
PROFESSIONAL
RESEARCHERS
Mareels R 30 20 20 5 5 10
Weyer R 50 50 50
Thomas R 5 5 5
Vo R 10 10 10
Egan R 10 10 10
Palaniswami R 5 5 5
Cantoni R 20 20 20
Ooi R 10 10 10
Manton R 10 10 10
Okello R 10 10 10
Equiv. Person Years 1.60 1.50 1.50 0.05 0.05 0.10




UNIVERSITY OF QUEENSLAND

% SPENT ON RESEARCH % SPENT % SPENT
ON % SPENT ON ON
TOTAL TOTAL
ACT- % PROGRAM EDUCATION | COMMERCIAL. CRC ON

SURNAME IVITY | OF TIME DSIS AREA SSP MEDICAL 1A TOTAL ACTIVITY ACTIVITY ADMIN. OTHER
PROFESSIONAL
RESEARCHERS
Crozier R 10 10 10
Bradley R 50 50 50
Homer R 20 20 20
Kaplan A 5 5 5
Kubik R 20 20 20
Majarrari R 30 30 30
Shuley R 10 10 10
Wilson A 10 10 10
Equiv. Person Years 1.55 0.50 0.30 0.50 1.30 0.05 0.05
DEFENCE SCIENCE AND TECHNOLOGY ORGANISATION

% SPENT ON RESEARCH % SPENT % SPENT
ON % SPENT ON ON
TOTAL TOTAL
ACT- % PROGRAM EDUCATION | COMMERCIAL. CRC ON

SURNAME IVITY | OF TIME DSIS AREA SSP MEDICAL 1A TOTAL ACTIVITY ACTIVITY ADMIN. OTHER
PROFESSIONAL
RESEARCHERS
Abramovich R 100 100 100
Anderson R 10 10 10
Baker R 5 5 5
Bessell R 10 10 10
Drake R 5 5 5
Gordon R 30 30 30
Haywood R 5 5 5
Keller R 100 100 100
Legg R 5 5 5
Oxenham R 10 10 10
Preiss R 75 75 75
Redding R 10 10 10
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Ristic R 10 10 10

Robinson R 20 20 20

Rutten R 100 100 100

Stacy R 10 10 10

Swierkowski R 5 5 5

Ward R 10 10 10

Radoslovich A 10 10 10
Equiv. Person Years 5.30 1.70 1.00 2.50 5.20 0.10 0.10
CRC FUNDED

% SPENT ON RESEARCH % SPENT % SPENT
ON % SPENT ON ON
TOTAL TOTAL
ACT- % PROGRAM EDUCATION | COMMERCIAL. CRC ON
SURNAME IVITY | OF TIME DSIS AREA SSP MEDICAL 1A TOTAL ACTIVITY ACTIVITY ADMIN. OTHER

Bamford R 100 80 80 20 20
Bradley R 50 50 50

Bucco R 12 12 12

Bullock R 20 20 20

Cheuk R 20 20 20

Dick R 26 26 26

Ellard R 16 16 16
Gardner-Stephens R 40 40 40
McLaughlin R 100 100 100

Morelande R 100 50 50 50 50
Musicki R 100 50 50 50 50
Weyer R 100 100 100

Cooke C 100 20 20 80 80
Gibbins C 100 20 20 80 80
Lyudviga C 100 15 15 85 85
Mehnert C 33 20 20 13 13
Okello C 100 50 50 50 50
Pham (o 100 50 50 50 50
Potts C 100 100 100
Premeratne C 100 20 20 80 80
Rice C 100 10 10 90 920
Searle C 100 5 5 95 95
Spencer C 100 15 15 85 85
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Tebneff C 100 50 50 50 50
Trinkle C 100 5 5 95 95
Turcaj C 100 15 15 85 85
Wang C 100 10 10 90 20
Eliseo E 100 100 100
Cuthbertson A 90 50 40 90
Kerin A 2 2 2
Toner A 2 2 2
Vaughan-Evans A 100 25 75 100
Equiv. Person Years 24.11 4.10 0.45 1.12 1.30 1.16 8.13 1.00 13.79 1.19 15.98
SUMMARY
% SPENT % SPENT
% SPENT ON RESEARCH ON % SPENT ON ON TOTAL
TOTAL EQUIV. PROGRAM EDUCATION | COMMERCIAL. CRC OTHER
SURNAME (Person Years) DSIS AREA SSP MEDICAL 1A TOTAL ACTIVITY ACTIVITY ADMIN.
Professional Researchers
* 11.43 3.58 | 1.00 3.63 0.80 1.35 10.36 0.32 0.55 0.20 1.07
TOTAL CONTRIBUTED 11.43 3.58 | 1.00 3.63 0.80 1.35 10.36 0.32 0.55 0.20 1.07
Professional Researchers 24.11 4.10 | 0.45 1.12 1.30 1.16 8.13 1.00 13.79 1.19 15.98
TOTAL FUNDED BY CRC 24.11 4,10 | 0.45 1.12 1.30 1.16 8.13 1.00 13.79 1.19 15.98
Professional Researchers 35.54 7.68 | 1.45 4.75 2.10 2.51 18.49 1.32 14.34 1.39 17.05
GRAND TOTAL 35.54 7.68 | 1.45 4.75 2.10 2.51 18.49 1.32 14.34 1.39 17.05
Proportion of total
staff resources in
activity (%) 100.0% 21.61% | 4.08% | 13.37% | 5.91% | 7.06% 52.03% 3.71% 40.35% 3.91% | 47.97%

** Note: Professional Researchers total includes Participant In-Kind Contribution, detail not included
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PUBLICATIONS 2004 - 2005

BOOKS CHAPTERS

Y.l. Abramovich, S.J. Anderson, A.Y. Gorokhov
and N.K. Spencer

Stochastically Constrained Spatial and Spatio-
Temporal Adaptive Processing for
Non-Stationary Hot Clutter Cancellation
Chapter 17 of Applications of Space-Time
Adaptive Processing (R. Klemm editor)

Institute of Electrical Engineers 23 Aug 2004

REFEREED JOURNALS — APPEARED

Y.l. Abramovich, N.K. Spencer and P. Turcaj
Two-Set Adaptive Detection-Estimation of
Gaussian Sources in Gaussian Noise J. Sig.
Proc., vol 84 (9), pp. 1537-1560, 2004 Elsevier
NL1 Aug 2004 .

W.Chojnacki, M. J. Brooks, A. van den
Hengel, D. Gawley, From FNS to HEIV: a link
between two vision parameter estimation
methods, IEEE Trans. Pattern Analysis
Machine Intelligence, 26, 2, 2004, 264-268.

W. Chojnacki, M. J. Brooks, A. van den
Hengel, D. Gawley, A new constrained
parameter estimator for computer vision
applications, Image & Vision Computing,
22, 2, 2004, 85-91.

S. Drew, P.Silva, S.Crozier and M. Pearcy, A
Diffusion and T, MRI study of the ovine
lumbar, intervertebral disk under

compression in vitro Phys. Med. Biol. 49
(2004) 3585-3592.

S.Crozier, G. Cowin and Z.H. Cowin. MR
Microscopy and Microspectroscopy of the
intact kidney. Concepts in Magnetic Resonance
Part A; 22, 50-59, 2004.

A.P. Bradley and W.J. Wilson, On Wavelet
Analysis of Auditory Evoked Potentials,
Audiological Society of Australia XVI National
Conference, Brisbane, Australia, The Australian
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and New Zealand Journal of Audiology, V 26, p
7, Supplement 2004.
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Institute of Electrical Engineers

F.Liu and S.Crozier, Calculation of Eddy
Currents in Cylindrical conductors using a
FDTD method, IEEE Trans. Appl.
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F. Rice, T. Cooke, D. Gibbins, “Model Based
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01 02103/1999 | 02/03/1999 | Method for Image Texture Analysis | National | JacKway, DrPaul, Jones, Mr
. Evans, Professor Rob,
02 19/12/1995 19/12/1995 | A Tracking Method for a Radar System | Lapsed Pulford, Dr Graham
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18 12/11/2001 | 12/11/2001 | Surface Wave Radar Assigned Mr Robert, Lyudviga, Mr

Yuriy, Spencer, Mr Nick,
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Y Li, Design of a centralized controller for an
irrigation channel using H-infinity loop-shaping,
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A Ooi, Target tracking using sequential Monte Carlo

methods, CSSIP, University of Melbourne
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M Cantoni, Assessing achieved closed-loop
performance from frequency response samples,
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loops in irrigation channels, CSSIP, University of
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S Choy, Reconfiguration schemes to mitigate
faults in automated irrigation channels, CSSIP,
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Y Li, On quantifying tolerable uncertainty for a
specified level of closed-loop performance,
CSSIP, University of Melbourne [June 2005]

BY DEPARTMENTAL AND UNIVERSITY
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G Liu, Modelling and stabilisation of a spherical
inverted pendulum, CSSIP, University of
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D Jahshan, Implementation hurdles in electrical
engineering, CSSIP, University of Melbourne
[September 2004]
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F Fletcher, Set based tracking, CSSIP, University
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S Lourey, Topics in underwater detection or "Is
there anyone down there?", CSSIP, University of
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Y Tan, On non-local stability properties of
extremum seeking control, CSSIP, University of
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T Galati, Application of a new online GLR
algorithm to the detection of faults in helicopter
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knowledge extraction of HIV-1 protease, CSSIP,
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M Tabbara, Networked control systems: Analysis
and design, CSSIP, University of Melbourne
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A Varsavsky, Prediction of epileptic seizures,
CSSIP, University of Melbourne [March 2005]

P Scoullar, Sensors and signal processing for
humanitarian landmine detection, CSSIP,
University of Melbourne [May 2005]

BY NATIONAL VISITORS

R Hill, Exact solutions to some $L_1$ robust
control problems [July 2004]

BY INTERNATIONAL VISITORS

DL Shona, On discretization and discrete-time
stabilisation of Hamiltonian systems, CSSIP,
University of Melbourne [July 2004]

P Albertos, Some issues in control engineering
practice, CSSIP, University of Melbourne
[August 2004]



R Calderbank, Mathematical sciences in industry,
CSSIP, University of Melbourne [August 2004]

M Campi, The scenario approach to robust
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levels, CSSIP, University of Melbourne
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simulation & control, CSSIP, University of
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N Kingsbury, Dual tree complex wavelets,
CSSIP, University of Melbourne [February 2005]
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P Lindquist, Water level control for the Coleambally
Main Channel [March 2005]

INVITED CONFERENCE TALKS
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Advanced Developments in Radar presented by
Mr Robert Hill,

US Consultant

Sydney, NSW [July 2004]

Introduction to Sonar Signal Processing
presented Mr Graham Mountford
Mountford Consulting Pty Ltd.
Fremantle, WA. [July 2004]

Advanced Topics in Digital Signal Processing
presented by Professor fred harris

San Diego State University

USA, Mawson Lakes, SA.[October 2004]

Tracking and Data Fusion presented by Dr
Branko Ristic

DSTO

Mawson Lakes, SA [November 2004]

Radar Imaging presented byProf Fabrizio Berizzi
and Dr Marco Martorella
The University of Pisa, Italy
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Mawson Lakes, SA. [December 2004]

Introduction to Radar Signal Processing
presented by Dr Joe Fabrizio

DSTO

Mawson Lakes, SA. [February 2005]

Sydney, NSW-Tracking and Data Fusion
presented by Dr Branko Ristic

DSTO

Mawson Lakes, SA. [February 2005]

Introduction to Target Tracking presented by Dr
Barbara La Scala and Dr Darko Musicki

The University of Melbourne

Mawson Lakes, SA. [February/March 2005]

Advanced Multisensor Multitarget Tracking
presented by Dr Barbara La Scala and Dr Darko
MusicKi

The University of Melbourne
Mawson Lakes, SA. [March 2005]

CN 201 Tactical Data Information Links
(TADILS) presented by Mr Howard Harvey
Haoi Technologies

Mawson Lakes, SA. [April 2005]

CN 201 Tactical Data Information Links
(TADILS) presented by Mr Howard Harvey
Haoi Technologies-22

Brisbane, QLD. [April 2005]

Engineering Aspects of GPS presented by A/Prof
Andrew Dempster

The University of New South Wales

Canberra, ACT. [May 2005]

DSP Based Carrier and Timing Recovery
Techniques in Digital Modems presented by
Professor fred harris

San Diego State University, USA

Alice Springs, NT. [May/June 2005]

Advanced Topics in Digital Signal Processing
presented by Professor fred harris

San Diego State University, USA

Alice Springs, NT. [June 2005]



Orthogonal Frequency Divison Multiplexing
presented by Professor fred harris

San Diego State University, USA

Mawson Lakes, SA. [June 2005]

DSP Based Carrier and Timing Recovery
Techniques in Digital Modems presented by
Professor fred harris

San Diego State University, USA

Mawson Lakes, SA. [June 2005]

CN 201 Tactical Data Information Links
(TADILS) presented by Mr Howard Harvey
Haoi Technologies

Soldiers Point, NSW

Mawson Lakes, SA. [June 2005]

D Musicki, Multitarget tracking, Teaching CSSIP
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I Mareels, Kalman filtering and tracking,
Presentation of lecture, CSSIP, SA [August
2004]

C Adamson, Markhov random field-based
parcellation of the cerebral cortex: Application to
histology images, Poster presentation, CSSIP
Showecase 2004, The National Wine Centre, SA
[September 2004]

I Brace, Manifold optimisation algorithms, Poster
presentation, CSSIP Showcase 2004, The
National Wine Centre, SA [September 2004]

S Choy, Reconfigurable control schemes to
counter faults in irrigation channel networks,
Poster presentation, CSSIP Showcase 2004, The
National Wine Centre, SA [September 2004]

E Duff, Functional brain imaging with MRI:
Connectivity analysis of the motor system, Poster
presentation, CSSIP Showcase 2004, The
National Wine Centre, SA [September 2004]

Y Li, The largest acceptable uncertainty of a
control system with a certain performance
requirement, Poster presentation, CSSIP
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PS Ong, Co-registration of magnetic resonance
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M Rutten, Limitations of Lagrangian relaxation
for multidimensional assignment, CSSIP
Showecase 2004, The National Wine Centre, SA
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P Scoullar, Sensor technologies and explosive
detection: Is signal processing the answer to the
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A Varsavsky, Predicting epileptic seizures,
CSSIP Showcase 2004, The National Wine
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E Weyer, Multivariable LQ control of an
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R Yang, Multi-dimensional signal processing,
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Centre, SA [September 2004]

P Zhang, Performance monitoring of control
loops in irrigation channels, CSSIP Showcase



2004, The National Wine Centre, SA [September
2004]

| Brace, Implementing quasi-Newton methods on
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warfare, Signals & Systems Postgraduate Student
Workshop, University College, University of
Melbourne [February 2005]

P Scoullar, Humanitarian applications of sensor
signal applications, Signals & Systems
Postgraduate Student Workshop, University
College, University of Melbourne [February
2005]

A Varsavsky, Prediction of epileptic seizures,
Signals & Systems Postgraduate Student
Workshop, University College, University of
Melbourne [February 2005]

Y.l. Abramovich, Adaptive Time-Varying
Processing for

Nonstationary Clutter Mitigation: Band
Extension of nonToeplitz Covariance
Matrix (BENT) Technique lecture to US-
Australian Radar MOA Meeting, DSTO,
Adelaide, Australia 21 Apr 2005

Y.l. Abramovich, Progress on Spread-Clutter
Mitigation by Spatial

Adaptive Processing with Weibull CFAR
Normalisation lecture to US-Australian

Radar MOA Meeting, DSTO, Adelaide, Australia
21 Apr 2005
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OTHER PRESENTATIONS TO EXTERNAL
AUDIENCES

Y.l. Abramovich, Results of Signal Processing
for Ship

Detection lecture to US-Australian Radar MOA
Meeting , Peterson Air Force

Base, Colorado, USA 28 Oct 2004

Y.l. Abramovich, GLRT-Based Detection-
Estimation of

Gaussian Sources by Antenna Arrays, lecture to
Centre Tecnologic de

Telecomunicacions de Catalunya, Barcelona,
Spain 15 Jun 2005

Y.l. Abramovich, Two-Set Adaptive GLRT and
AMF Detection:

Expected Likelihood vs Maximum Likelihood
Paradigm (Gaussian Model Study and

some SIRP results), lecture to Centre Tecnologic
de Telecomunicacions de

Catalunya, Barcelona, Spain 15 Jun 2005

Y.l. Abramovich, GLRT Adaptive Asynchronous
Interference

Cancellation: ML-Optimal vs Regularised Semi-
Blind Technique, lecture to

Centre Tecnologic de Telecomunicacions de
Catalunya, Barcelona, Spain 16 Jun 2005

Y.l. Abramovich, Adaptive Time-Varying
Processing for Stationary

Target Detection in Nonstationary Interference
lecture to Centre Tecnologic de
Telecomunicacions de Catalunya, Barcelona,
Spain 16 Jun 2005



ASSOCIATED GRANTS

Researchers Project Title Grant Source Award Period | Value
|.Mareels, Design of Large Scale Di 1-7-04 to 31-12-04 | $92,907
V.Krishnamurthy, Interconnected Dynamical 1sc.overy -
M.Cartoni, R.Evans, | Systems Projects
G.Nair, D.Thomas
I.Mareels, D.Nesic, Nonlinear Systems with Di 1-7-04 to 30-6-05 $82,014
P.Dower Disturbances: Analysis, lsc.overy -
controller design and tradeoffs | Projects
J.Manton, B.Moran Stochastic Construction of Di 1-7-04 to 30-6-05 $43,394
Error Correcting Codes with 1scovery —
Application to Digital Projects
Communications
Stochastic Geometry for Di 1-7-04 to 30-6-05 $89,576
B.Ngu Vo Multi-sensor Data Fusion 1scovery —
' System Projects
J.Manton, The Time-Varying Eigenvalue Di 1-7-04 to 30-6-05 $46,917
M.Nikpour Problem with Application to 1scovery —
Signal Processing and Control | Projects
E.Weyer, 1.Mareels, | Control & Safety Monitoring | Rubicon Linkage — 1-7-04 to 30-6-05 $164,500
G.Nair, M.Cantoni Systems for Large Scale ARC Grant
Irrigation Networks (Rubicon
R.Evans, J.Manton, Dynamics of Linkage 1-7-04 to 30-6-05 $13,462
I.Mareels Eigenvalue/Eigenspace International —
Algorithms with Applications | Awards
to Signal Processing
A.Bradley, New Techniques for University of 10-11-03 to 30-6-04 | $28,960
W.J.Wilson Intraoperative Monitoring Queensland, Early
with the Auditory Brainstem Career Research
Response Grant (UQECR)
A.Bradley ARC Network in Imaging ARC Grant 19-1-04to 30-6-04 | $10,000
Science and Technology
A.Bradley Can your Baby Hear University of 22-2-04 to 30-6-04 | $4,213

Properly? A Device for the
Early Detection of Hearing
Impairment in Newborn
Infants

Queensland, Alumni
Appeal
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THESES AWARDED

Gawley D, “Statistical Analysis for Computer
Vision”, PhD Thesis, School of Computer
Science, The University of Adelaide, Australia,
5005.

Ferguson B, “Three Dimensional T-Ray
Inspection Systems”, PhD Thesis, School of
Electrical and Electronic Engineering, The
University of Adelaide, Australia, 5005.

Preiss M,” SAR coherent change detection”,
PhD Thesis, School of Electrical and
ElectronicEngineering, The University of
Adelaide, Australia, 5005.

MASTERS AWARDED

Three students, Remus Gatej, Rebecca
McFadden and Sudhan Hamsanathan
graduated with a Masters by

Coursework qualification in Mathematic
Sciences (Signal and Information Processing)
from The University of Adelaide, Australia,
5005.

49



PERFORMANCE INDICATORS

Performance indicators detailed in Schedule 6 of the Commonwealth Agreement are listed
below with summary reports on achievement.. Detailed information is shown in
various program reports throughout this Annual Report.

Strategy for Utilisation and
Application of Research

Planned over life of Actual 00/01

CRC

Actual 01/02

Actual 02/03

Actual 03/04

Actual 04/05

Updates of Centre Web site Update CSSIP

Website

Progressively
updated,
development ongoing
with CSSIP partner
in-kind involvement

New site developed
by Compagq (CSSIP
Participant in-kind
contribution) with 3
CSSIP staff trained to
maintain site in house

Website maintained for
updated information

New site developed
by Graphic Design

Maintenance of site

CSSIP Newsletter Newsletter to over 3 newsletters 3 newsletters Newsletter revamped in 2 1
1200 published published January. 2 newletters
published and sent to 1200
Centre publications transferring research 170 end user reports 26 31 34 21 13

outcomes and technology to end users

Collaborative Arrangements

Involvement of 2 or
more centre parties

33 separate

collaborations in
which 2 or more
parties involved

Collaboration between researchers

32 separate

collaborations in
which 2 or more
parties involved

34 separate collaborations
in which 2 or more parties

involved

32 separate

collaborations in
which 2 or more
parties involved

17 separate collaborations
in which 2 or more parties
involved

18% of students
currently have a non-

Collaboration between researchers and
research users

20% of post-graduate
students to have a

16% of students
currently have a non-

10% of students currently

have a non-university

10% of students
currently have a non-

10% of students currently
have a non-university

non-university university supervisor | university supervisor | supervisor university supervisor | supervisor
supervisor
International collaboration 30 41 separate 60 separate 59 separate collaborations 66 separate 55 separate collaborations

collaborations of
varying scope

collaborations of
varying scope

of varying scope

collaborations of
varying scope

of varying scope

SME Group Growth in numbers of | Members numbers Members numbers SME Group disbanded in 0 0
1 per annum remained the same remained the same favour of more effectrive
during 00/01 during 00/01 methods of
SMEinteraction.

Quality and Relevance of the Research Program

Publications in refereed journals, 30 57 41 22 27 15
appeared and accepted

Papers in International conferences, 30 69 60 48 48 46

appeared and accepted
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Papers in national conferences, 30 32 21 5 31 13

appeared and accepted

Collaborative Publications 100 7 120 57 129

Education and Training

PhD Program 30, includes Masters 38 25 30 34 34

Masters Program 10 18 MSIP 10Msc Research 11MSc Research 10 MSc Research
7 MSc students 28 MSIP 33 MSIP 30 MSIP

PhD completed 5 4 3 5 4

Masters Completed 2 3 2 2

End user seminars 6 8 8 4 6 7

End user workshops 2 5 19 15 6 5

Students employed by end users 60% 80% 100% 100% 100% 100%

Management Structure and Arrangements

Board Meetings 4 4 4 4 4 4

Management Committee Meetings 4 6 6 6 6 6

OH&S OH&S Training Planning for new OHS&W rep NewOHS&W rep NewOHS&W rep No change

CSSIP/SPIRE OH&S
program commenced

appointed and
attending level 1
training course

appointed and attending
level 1 training course

appointed and
attending level 1
training course

OH&S Risk Identification

Regular reviews of
workplace and project
conditions

Ongoing reviews by
OH&S officer of
workplace safety

Regular reviews by
OHS&W officer of
workplace safety

Regular reviews by
OHS&W officer of
workplace safety

Regular reviews by
OHS&W officer of
workplace safety

Regular reviews by
OHS&W officer of
workplace safety

Project risk analysis
done to ensure safe
working conditions

Risk Profile Audit
initiated, to be done
on behalf of CSSIP
by Uni SA

Risk Profile Audit
completed. Issues raised
addressed in Strategic
Planning

Project Management Skills Course

Program and Project
leaders to attend at
least one course

Attendance by senior
staff at the following
courses:

Attendance by senior
staff at the following
courses:

Attendance by senior staff
at the following courses:

Attendance by senior
staff at the following
courses:

Attendance by senior staff
at the following courses:

Commercialising IP

1 staff attendee at
Research
Commercialisation
Conference

1 staff attendee at
"Financing Preseed, seed
and early Ventures" course

1 staff attendee at
RUSI Seminar
Canberra

Commercialising IP

Spin Off-Start Up

2 staff attendees at

Attendance at 2 Playford

1 staff attendee at

Spin Off-Start Up

Companies Technology and Capital Seminars. Spin Off Company Companies

Innovation Conference

Conferences
Ongoing 2 staff completed All senior managers and 5 staff attendee at Ongoing consultations
consultations with Company Directors program leaders attended a | CRCA Conference with commercial advisers

commercial advisers
relating to spin-off
companies

Course

Management Strategic
Planning Seminar

relating to spin-off
companies
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CEO attended
Annual Company
Directors Conference

Board members and CEO
attended a CSSIP/SPIRE
Strategic Planning Seminar

1 staff attendee at VC
Connect - AVCAL
Venture Capital
Seminar

CEO attended Annual
Company Directors
Conference

Professional
development
requirements met by
3 senior management
staff

1 staff attendee at
South Australia
Private Equity Forum
-AVCAL & SA
Venture Capital
Board

All senior managers and
program leaders attended a
Management Strategic
Planning Seminar

All senior managers
and program leaders
attended a
Management
Strategic Planning
Seminar

1 staff attendee
Defence - IP Policy
Briefing

Board members and CEO
attended a CSSIP/SPIRE
Strategic Planning Seminar

Board members and
CEO attended a
CSSIP/SPIRE
Strategic Planning
Seminar
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FINANCIAL INFORMATION

SUMMARY

The Centre received cash income of $6.5 million and in-kind contributions of $5.3 million for the

2004/05 financial year.

The information given below is a summary of the availability and usage of resources.

RECEIPTS AND PAYMENTS

CASH

Opening Balance at 1 July

RECEIPTS

Party Contributions

CRC Grant

Other Receipts - Commercialisation
- Education
- Other

PAYMENTS

Salaries

Capital

Other

Net increase/(decrease)

Closing Balance at 30 June

INKIND CONTRIBUTIONS

INCOME
Party Contributions
Other

EXPENDITURE
Salaries

Capital

Other

Total Inkind Expenditure

2000
$000’s

600

1,497
2,200
434
234
23
4,388

2,685

217
1,425
4,327

61

661

4,774

4,774

1,797

2,977
4,774

2001
$000’s

660

1,435
2,200
724
67
146
4,572
2,603

2,037
4,640

(68)

592

5,140

5,140

1,849

3,291
5,140
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2002
$000’s

592

1,370
2,200
1,574
254
192
5,590

2,625

164
1,773
4,562

1,028

1,620

5,086

5,086

1,855

3,231
5,086

2003
$000’s

1,620

1,035
2,100
1,486
305
128
5,054

3,158

2,639
5,797

(743)

877

5,075

5,075

1,836

3,239
5,075

2004
$000’s

877

614
2,100
2,678

432

24
5,848
2,867

2,993
5,860

(12)

865

5,028

5,028

1,799

3,229
5,028

2005
$000’s

865

670
1,700
3,732

401

30
6,533
2,450

4,080
6,530

868

5,338

5,338

2,006

3,332
5,338

2006
$000’s

868

620
700
3,493
268
15
5,096
3,793

1,303
5,096

868

5,335

5,335

2,003

3,332
5,335



TOTAL RESOURCES (Cash and
Inkind)
RESOURCES AVAILABLE

Resources available at beginning of
year

Party Contributions

CRC Grant

Other

Total Resources Available
RESOURCES APPLIED
Salaries

Capital

Other

Total Resources Applied

Resources available at end of year

RESOURCES AVAILABLE CASH AND INKIND ($000)

$12,000

$10,000

$8,000

$6,000 —

$4,000 -

$2,000

2000 2001 2002 2003

RESOURCES APPLIED CASH AND INKIND ($000)

$12,000 —

$10,000 ~

$8,000 —

$6,000 —

$4,000 —

$2,000

2000 2001 2002 2003

2004

2004

2000

600
6,271
2,200

691

9,762
2000
4,482
217
4,402

9,101

661

2005

2005

2001 2002
660 592
6,575 6,456
2,200 2,200
937 2,020

10,372 11,268

2001 2002
4,452 4,480
; 164
5,328 5,004
9,780 9,648
592 1,620

Other

CRC Grant

= Party Contributions

= Resources available at

2006

Other

W Capital

2006

2003

1,620
6,110
2,100
1,919
11,749
2003
4,994
5,878
10,872

877

2004

877
5,642
2,100
3,134

11,753
2004
4,666
6,222
10,888

865

2005

865
6,008
1,700
4,163

12,736
2005
4,456
7,412
11,868

868

2006

868
5,955
700
3,776
11,299
2006
5,796
4,635
10,431

868






