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Vision
To see autonomous aerospace technologies increasingly serve the
needs of humanity. The Australian Research Centre for Aerospace
Automation (ARCAA) will enhance Australia’s economic, social and
environmental prosperity through excellence in aerospace automation
research and development for civilian public good.

Mission
The mission of ARCAA is to address the impediments facing routine
civilian operations of Unmanned Aerial/Airborne Systems (UAS).
These are:
• Societal – Promote the benefits of UAS technology to the wider community whilst
managing expectations
• Regulatory – Develop policy and regulatory frameworks to support safe and routine
UAS operations
• Technical – Develop and demonstrate technologies to support commercially viable
UAS applications
• Education – Provide education and training programs for the aerospace
automation industr y

2

Australian Research Centre for Aerospace Automation

Executive Summary

Duncan Campbell
Acting ARCAA Director

ARCAA emerged from 2011 performing
strongly, meeting all key performance
indices, and significantly exceeding most.
Of particular note, funded research,
development and scholarships more than
doubled over the previous year. Peerreviewed publications in the form of scholarly
journal papers and conference proceedings
also doubled. This is an exemplary
performance by the researchers and support
professionals of ARCAA.

ARCAA’s three-year inaugural flagship
project, “Smart Skies” drew to a conclusion
in March with a number of successful
outcomes,
none-the-least
being
the
enduring collaboration between the project
partners QUT, CSIRO, Boeing Research
and Technology, Boeing Research and
Technology
Australia
(BR&TA),
Insitu
Pacific, and the Queensland Government
Department of Employment, Economic
Development and Innovation, with the
near certainty of another large project
commencing in 2012. The BR&TA sponsored
ARC Linkage project extending research
into vision-based aircraft collision warning
technologies continued in 2011 with further
collection of flight test data, and several
vision-based collision detection algorithms
characterised.
Another enduring partnership has been
between QUT, the Cooperative Research
Centre for Spatial Information, and Ergon
Energy with the large scale power line Flight
Assist System (FAS), the Enhanced Flight
Assist System (eFAS), and the technical and
market analysis of gimbal sensor systems.
The FAS project, to be completed early
in 2012, forms part of the Ergon ROAMES
project to develop advanced automation
technologies for the management of their
150,000km of power lines.
Once again, the year has seen teams within
ARCAA, and individuals, win awards and
fellowships. The various awards celebrate the
excellence of the recipients, and the longterm partnerships and collaborations with
projects and partners. ARCAA continues to
grow and to mature as an organisation, and
as a trusted advisor and research provider.
ARCAA’s points of difference lie in:
• researchers leading multi-award winning
and high impact research
• our discipline expertise and highly
professional support team backed by
research assets and testing capability
• our real-world and aviation credibility
• our ability to develop autonomous
systems to solve real world problems

• our ability to take research from concept
(Technology Readiness Level 1) through
to demonstration and testing in the
application environment (TRL 7)
• the proven, successful and valued
relationships with our collaborators,
industry partners, governments and the
regulatory authority
• our ability to manage projects and to
deliver quality outcomes on time and on
budget.
Together, these are what characterise
ARCAA and enable us to maintain our
reputation as a world-class organisation.
ARCAA was not without challenges in 2011
with the most significant being the tragic loss
of Rod Walker in his battle with cancer. Many
very moving and profound things have been
said in honour of Rod and in recognition of
his pioneering leadership in UAVs and the
creation of ARCAA. We will all miss Rod, as
a person and as a thought leader. He had
a vision, one in which we all share, and one
that ARCAA, our friends and our colleagues
are determined to see through.
2011 also saw changes within the ARCAA
Board – we farewelled Iftah Gideoni and
thanked him for his valuable contribution
over many years, and welcomed Stephen
Giugni and Lindsay Pears, each bringing their
own rich mix of expertise and experience.
I acknowledge and thank Dr Jonathan
Roberts for his continued contribution
to ARCAA as Acting Director for periods
throughout 2011, and Deputy Director
leading into 2012.
ARCAA is well poised to further increase in
strength over the next few years with the
continuation of several large projects, and
a number of large research opportunities
to be finalised and commencing in 2012.
I look forward to sharing this journey with the
highly professional ARCAA team.

Duncan Campbell
Acting ARCAA Director

ANNUAL REVIEW 2011

3

Governance

ARCAA is a Joint Venture partnership between the Queensland University of
Technology (QUT) and the Commonwealth Scientific and Industrial Research
Organisation (CSIRO) and is governed by a Board comprising senior management
from QUT and CSIRO. The Board is chaired by David Gray, a leading figure in the
aviation industry with a strong business and industry background.
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The Board

David Gray

Duncan Campbell

Jonathan Roberts

Chairman

Acting Director

Acting Director

David has held a number of senior posts in
the power electrical engineering field and
later in telecommunications and aviation.
Following his move to Australia in 1984,
and a stint as Chief Executive of GEC Heavy
Engineering and General Manager of Exicom,
David became the Managing Director of GEC
Marconi Australia. In 1995, he was appointed
Managing Director of Boeing Australia
Limited until 2007.

Duncan was appointed Director of ARCAA
at the December 2011 Board meeting,
following a period as Acting Director. As an
Associate Professor at QUT, Duncan has over
25 years of research leadership in control
and automation, and was one of the original
proposers of the ARCAA facility.

Jon currently leads CSIRO ICT Centre’s
Autonomous Systems Laboratory, an 80
person research lab focussing on field
robotics, pervasive computing and computer
vision.
His research interests encompass
the area of field robotics and include
unmanned aircraft, autonomous ground
vehicles, underwater robots and mining
robots. His formal training was in the area
of Aerospace Systems including control
systems, aerodynamics, power systems,
communications, and aircraft and space craft
design. He graduated from the University
of Southampton with an Honours degree
in Aerospace Systems Engineering in 1991.
Jon furthered his interest in computer vision
while completing a PhD (1991-1994) at the
University of Southampton where he also
developed skills in parallel computing.

Additional to his ARCAA duties, David
is Chairman of QCIF and AURIN, Deputy
Chairman of CASA and Director of the
Brisbane Airport Corporation and Collection
House. He received the Centenary Medal
for his services to the aviation industry and
was awarded an Honorary Doctorate of the
Queensland University of Technology.

Prior to his appointment as ARCAA Director,
Duncan served as IEEE Qld Chair for the
joint chapters of Control Systems and
Robotics and Automation (2008-2009). He
has many international collaborations in
both automation research and engineering
curriculum reform.
Duncan was elected
President of the Australasian Association
for Engineering Education (AAEE) in 2011,
and leads the Australian and New Zealand
regional group of the global CDIO Initiative.
As Project Leader for the Interactive
Systems Group, Duncan heads research
in autonomous Unmanned Aerial Systems
(UAS) command and control, human
machine interaction, autonomous mission
and path planning.

Jon has over 100 publications in refereed
journals and conferences and serves on the
editorial board of the International Journal
of Field Robotics. Jonathan is also currently
an Adjunct Professor at the Queensland
University of Technology and the University
of Queensland. Jon is a past president of the
Australian Robotics & Automation Association
(2006-2008) and is the co-inventor of the
UAV Outback Challenge, a UAV competition
started in 2007 and run each year since. He is
rumoured to know ‘Outback Joe’ personally.
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Governance

Arun Sharma

Ian Oppermann

John Bell

QUT

CSIRO

QUT

Arun is the Deputy Vice-Chancellor (Research
and Commercialisation) at the Queensland
University of Technology.

Ian is with Australia’s national science agency,
CSIRO, as Director of its ICT Centre. The Centre
is a business unit within CSIRO addressing
major scientific challenges in Wireless
Communications, Robotics, Information Theory,
Environmental Sensing and eHealth.

As the Assistant Dean (Research) for the
Faculty of Built Environment and Engineering
at QUT, John has over 20 years research
experience in industry focussed research,
and 10 years Senior Research Management
experience. He has published over 130
refereed publications and has secured over
$10million in competitive funding.

He co-founded the National ICT Australia
(NICTA) in 2002. Prior to NICTA, he was the
Head of the School of Computer Science and
Engineering at the UNSW where he co-founded
the Cooperative Research Centre for Smart
Internet Technology.
Arun was a member of the Independent
Advisory Council of the Australian Research
Council during 2008-09 and was a member of
the interim advisory board of the Manufacturing
Centre of the Enterprise Connect Program
during 2008-09. Since 2005, he has been a
member of the Queensland Premier’s Smart
State Council.
He is currently the National Chairman of
the Australia India Business Council and a
member of the Queensland Premier’s Business
Roundtable. He was awarded the 2010 Premier’s
Special Award for contribution to building the
export profile of Queensland.

6

Prior to CSIRO, Ian headed Sales Partnering for
Nokia Siemens Networks’ software business,
and was Director of Radio Access Performance
Business at Nokia. Prior to joining Nokia,
Ian was director of the Centre for Wireless
Communications, a research centre in Finland.
Ian has contributed to 6 books as editor or
chapter author, authored or co-authored
approximately 30 journal and 90 conference
papers. Ian has a Doctor of Philosophy in
electrical engineering from Sydney University
and an MBA from the University of London. Ian
is a Fellow of the Institute of Engineers Australia,
a Fellow of the IEEE and a member of the
Australian Institute of Company Directors.

Australian Research Centre for Aerospace Automation

He has served on the board of the Sustainable
Energy Industry Association (1999-2003),
the Australian Nanotechnology Alliance
(2008-current) and the Rail CRC (2009). John
concluded his ARCAA Board commitments
in December 2011 to take up a position in the
new QUT Science and Engineering Faculty as
the Head of School for Chemistry, Physics and
Mechanical Engineering.

Iftah Gideoni

Stephen Giugni

Lindsay Pears

CSIRO (Jan – Jul 2011)

CSIRO (Aug – Dec 2011)

ARCAA (Dec 2011)

Iftah leads CSIRO’s diverse portfolio of national
security related research activities. Ranging from
Counter Terrorism to Emergency Management
and automated aerial vehicles, Iftah’s projects
improved situation awareness and enable riskinformed, evidence-based decisions in real time.

Stephen has been involved in research and
research management with CSIRO since 1992.
From July 2006 Stephen was the Chief Executive
for the Tasmanian ICT Centre, a jointly funded
research initiative of the Australian Government
through the Intelligent Island Program and the
CSIRO. In November 2011, Stephen became the
Deputy Director for the Minerals Down Under
National Research Flagship.

Lindsay has joined the ARCAA Board
broadening the industry knowledge and
situational awareness of the group. His previous
roles have included Managing Director of Saab
Technologies Australia and Saab Systems, Vice
President (Strategy and Business Development)
Boeing Australia, and General Manager
Rockwell Australia, EASAMS and GEC Marconi
Systems (Australia).

The Centre fostered the growth of a globally
competitive ICT sector in Tasmania, employed
over 30 researchers, built a strong PhD program
and established an internationally recognised
research focus in the areas of sensor information
networks, data management and robotics
focussed on environmental applications.

During his time at Boeing, Lindsay was also
responsible for leading Advanced UAV
Systems, and the shaping of Scaneagle UAV
operations with the Australian Army. Lindsay
also closely collaborated with Professor Rod
Walker to support the creation of ARCAA
through jointly funded research programs and
to stimulate the interest of secondary school
students by funding the prize for the UAV
Outback Challenge.

While his research interests encompass
rational and intelligent autonomous systems in
general, his passion is with their application to
aviation where he has a strong background in
operations, industrial research, and complex
programs leadership. Starting his career as a
military jet and helicopter pilot, he moved to
lead industrial research of highly automated
avionics, networked simulated environments
based training, and fully autonomous
cooperative multi UAV formations.
Before joining CSIRO, Iftah served as Vice
President R&D and Chief Technology Officer of
B.V.R. Systems Ltd. (NASDAQ: BVRS), and cofounder and Chief Technology Officer of Proxy
Aviation Systems Inc.

Prior to this role, Stephen was Deputy Director
for CSIRO’s Information and Communications
Centre. Stephen has been responsible for
research outcomes in the areas of National
Security, Wireless Communications and
Environmental Information Systems.
Stephen has a Bachelor of Engineering
(BE Electrical, Hons) from UTS, a PhD in
semiconductor physics and applications at mmwave frequencies from Macquarie University
and an MBA from Chifley Business School.
Because of his changing role in CSIRO, Stephen
concluded his ARCAA Board commitments in
December 2011.

Meeting dates

Others

14 February

1 August *

4 April

19 September

The following people attended Board of Directors meetings as proxy, executives
for their respective organisations or invited guests:

16 May

14 November

14 June
* ARCAA Strategic Planning Meeting

Michael McArdle QUT

Proxy for Arun Sharma

Lyn Pearson QUT

Secretary and Minute Taker

Andrew Keir QUT

Visitor

Michael Brünig CSIRO

Visitor

Gordon Wyeth QUT

Visitor
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“Rod’s passing will be an enduring loss for all, yet if we look
back over his lifetime’s work I am sure you will agree he will
equally leave an enduring legacy of hope, inspiration and a
rich contribution to the great spirit of human endeavour.”
Hon Andrew Fraser MP
Deputy Premier and Treasurer of Queensland
Minister for State Development and Trade
Member for Mount Coo-tha
26 October 2011
8

Australian Research Centre for Aerospace Automation

Rod Walker
1969 - 2011

Professor Rod Walker was a passionate
supporter of the civil unmanned aircraft
sector in Australia and dedicated his
career to shaping it.
A boy from Bundaberg with a passion for
aviation history and overcoming the tyranny
of distance through flight, Rod became
a father figure to the unmanned aircraft
industry in Australia.
Rod Walker arrived at the then Queensland
Institute of Technology in 1987 as an IT
student, but quickly found a broader focus
and embarked on double degree studies for
a Bachelor of Engineering (electronics) and
Bachelor of Applied Science (computing). He
went on to PhD studies and his thesis, “The
operation and simulation of GPS positioning
in harsh environments”, laid the foundation
for a career dedicated to revolutionising the
aviation industry.
In 1996, Rod joined Queensland University
of Technology (QUT) staff as a research
engineer, assuming the role of GPS payload
manager with the Cooperative Research
Centre for Satellite Systems to help develop
and launch FedSat - one of Australia’s
most successful satellites. Within three
years, he was promoted to senior lecturer,
a role in which he was able to nurture QUT
engineering students as they built and flew
their own unmanned aircraft.
An experienced pilot with an aerobatic
endorsement, Rod was often found behind
the controls of an aircraft, acquiring practical
knowledge that he regularly transferred to
his classroom. He played a leading role in
the development of the Aerospace Avionics
engineering discipline for QUT, which became
the first course of its kind in the country.
Building on his contributions to education,
Rod and CSIRO colleagues invited high
school, university and international aviation
enthusiasts to Kingaroy in 2007, with a

challenge to build and fly an unmanned
aircraft capable of locating and assisting a lost
bushwalker. Arguably his greatest educational
achievement, the UAV Challenge continued
to grow, attracting and inspiring hundreds of
competitors from around the world.
At a time when unmanned aircraft were
used only for defence purposes, Rod had
a greater vision for their use in search and
rescue, environmental management, bush
fire monitoring, emergency response and
the delivery of urgent medical supplies to
remote Australian communities.
The concept he proposed and championed
would see pilots and passengers sharing
the sky with automated aircraft - it was a
concept that demanded significant social
change, technological advancement, and the
evolution of civil aviation safety regulations.
Leadership and guidance was required to
overcome many challenges in the emerging
unmanned aircraft industry. Rod provided
that and more, his strong vision, perseverance
and courage uniting the Australian aviation
industry with a common goal.
Rod realised that advances in research and
technology were only one part of the solution.
He set about addressing the many regulatory
and social issues impeding the uptake of
civil UAV technologies. For more than a
decade, he devoted himself to promoting
the integration of unmanned aircraft into
civil airspace, initiating conversations and
chairing numerous national working panels,
conferences and events.
The culmination of this was the formation in
2009 of the Australian Aerospace Industry
Forum Sub Committee with Rod as inaugural
Chair. At the same time, Rod became a
founding board member of the Association
for Unmanned Vehicle Systems – Australia
(AUVS-A) to progress the certification and
regulation of unmanned aircraft.

By 2005, Rod had become one of QUT’s
highest performing researchers, attracting
a steadily increasing amount of funding
for
groundbreaking
automation
and
navigation research that totalled some
$20m. Rod played a pivotal role with QUT,
CSIRO and Queensland Government in the
establishment of the Australian Research
Centre for Aerospace Automation (ARCAA).
ARCAA became a nexus for world-leading
researchers and industry. As ARCAA
Director, Rod led a team of more than 50
researchers, engineers and post-graduate
students in innovative programs such as the
multi-award winning Smart Skies Project. In
partnership with Boeing, that project team
developed world-first autonomous midair collision avoidance technologies with
the potential to revolutionise the safety of
aircraft operations around the world.
Rod will be remembered by all those
whose lives he touched, including the many
students and researchers who learned and
achieved through his influence, and by those
who will benefit from his pioneering research
and the advances yet to come through the
internationally-recognised work of ARCAA.
In the words of Rod’s friend, unmanned
systems journalist Peter La Franchi:
‘Rod Walker was a pioneer, a teacher, an
innovator, an activist for an industry that
needs activists, and above all, a wonderful
man. He challenged people; he made people
laugh; he showed people how to learn and
he showed them new ways to think’.
Rod Walker will be remembered globally for
pioneering the next revolution of the civil
aviation industry, and for inspiring the next
generation to sustain the industry he loved.

ANNUAL REVIEW 2011

9

Research and Management Leadership
Research

Reece Clothier

Peter Corke

Jason Ford

Reece graduated with first class honours in
a B.Eng Aerospace Avionics from QUT and
was awarded the University Medal. Reece is
currently completing PhD studies in safety
and risk management in the design and
operation of Unmanned Aircraft Systems
(UAS), and has submitted his thesis for
review. Through the course of his research,
Reece has consulted to industry on airspace
management and reform and has advised
the Australian Department of Defence on
matters relating to UAS airworthiness.

Peter is Professor of Robotics and Control at
the Queensland University of Technology.
Previously he was a Senior Principal Research
Scientist at the CSIRO ICT Centre where he
founded and led the Autonomous Systems
laboratory, the Sensors and Sensor Networks
research theme and the Sensors and Sensor
Networks Transformational Capability Platform.
He is a Fellow of the IEEE; Editor-in-Chief of
the IEEE Robotics and Automation magazine;
founding editor of the Journal of Field
Robotics; member of the editorial board
of the International Journal of Robotics
Research, and the Springer STAR series. He
has over 300 publications in the field and
has held visiting positions at the University of
Pennsylvania, University of Illinois at UrbanaChampaign,
Carnegie-Mellon
University
Robotics Institute, and Oxford University.

Jason studied systems engineering, physics
and mathematics whilst achieving BE and
BSc degrees from the Australian National
University. He also obtained a PhD in
Systems Engineering (research area of system
identification and optimal filtering) from
the Australian National University. He was
appointed a research scientist at the Australian
Defence Science and Technology Organisation
in 1998, and then promoted to a senior
research scientist in 2000. He then undertook
a series of research positions at UNSW@ADFA
(Robust Stochastic Control) and the QUT
(Emergency Control of Power Systems). He is
currently a senior lecturer and researcher at
the Queensland University of Technology.

Reece currently chairs the Australian
Aviation Industry Forum, Sub-Committee
on UAS Certification and Regulation and
is on the Civil Aviation Safety Authority,
Standards Consultative Committee, SubCommittee for the review of Regulations
and Guidance Material for UAS. He is a
founding Board Member of the Association
for Unmanned Vehicle Systems – Australia
and is on the organising committee for the
UAV Outback Rescue Challenge. Reece was
the project manager of the award winning
Smart Skies Project, a $10M joint-research
program between QUT, Boeing Research &
Technology and the CSIRO.

Current Research:
• Autonomous VTOL aircraft for vertical
infrastructure inspection
• High-performance computer vision for
agile VTOL aircraft control.

Current Research:
• Advanced flight automation for fixed wing
aircraft
• Airborne vision based collision detection
and avoidance
• Combined centralised and decentralised
control concepts for robust air traffic
management
• Model mismatch minimisation using
relative entropy rate concepts.

Current Projects:
In 2011, Reece accepted a position as a
Senior Research Fellow at ARCAA, and leads
the Aviation Systems Safety Group.
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• CRC-SI2 Flight Assist System (FAS)
Demonstrator (CRC for Spatial Information)
• CRC-SI2 Project 4.3.1 (the eFAS project)
(CRC for Spatial Information)
• Automated vision-based aircraft collision
warning technologies (ARC Linkage –
Projects)
• CRC-SI2 Gimbal Consultancy Project with
Ergon (CRC for Spatial Information).

Luis Felipe Gonzalez Toro

Stefan Hrabar

Michael Mason

Felipe is lecturer at Queensland University of
Technology. He holds a BEng (Mech) and a PhD
in Aeronautics from The University of Sydney.

Stefan is a Senior Research Scientist with
the CSIRO ICT Centre Autonomous Systems
Lab, a position he has held since 2006. He
has applied his background in Mechanical
Engineering and Computer Science to the
field of robotics, with a focus on perception
systems for rotorcraft UAVs. His work in this
area began during his PhD and has continued
at ARCAA. His aim is to endow UAVs with
the ability to sense their environments in
3D, allowing them to navigate safely though
cluttered environments. To this end he has
implemented computer vision (optic-flow
and stereo vision) and lidar-based obstacle
detection and avoidance techniques for
rotorcraft UAVs, as well as 3D path planning
and dynamic replanning strategies for these
vehicles. His interest in computer vision has
also been applied to improving the dynamic
range of stereo vision, and a vision-based
system for tracking and filming UAVs.

Michael received his Doctor of Philosophy
at the Queensland University of Technology
and was a lecturer in the School of
Engineering Systems at QUT.

Felipe is part of a team that has attracted over
$4.5M of funding, has published 20 Journal
papers and over 60 internationally peerreviewed articles. He lead a team to build four
operational Search and Rescue UAVs, co-lead
the CRC National Plant Biosecurity Spores
Trap project and the Green Falcon Solar
Powered UAV for airborne survey tasks.
He is a CPENG, NPER, an EDN, iENA
Innovation award winner. He was the Teaching
and Learning Aerospace Avionics Discipline
Leader from June 2010 to July 2011 and is the
Aerospace Avionics Study Area Coordinator
(SAC) since 2007. Felipe holds a private pilot’s
licence and flies the ARCAA Cessna regularly
for a variety of project related field trials.

Current Projects:
• CRC-SI2 Project 4.3.1 (the eFas project)
(CRC for Spatial Information),
• Guidance, Control and Path planning for
3D air sampling, data collection, solar
powered, and search and rescue UAVs
• Green Falcon Solar Powered UAV for
airborne survey tasks.
• Development of advanced numerical
optimisation techniques for aerospace
systems design

His areas of expertise include:
• Speaker Identification and Verification
• Speech Recognition, Enhancement and
Coding
• Biometric Person Authentication
• Audio Coding
• Digital Signal Processing.
During 2011, Michael brought his expertise
to the Interactive Systems Group and
supervised several ARCAA postgraduate
students. At the end of 2011, Michael took
up a position at Dolby Laboratories as a
Senior Staff Engineer in Sydney.

Stefan also has an interest in the human
interface aspect of UAS operations (ground
station GUI design, Mission Planning
tools), and techniques for streamlining
the deployment of UAVs. He is a keen
photographer and has served as the official
photographer at numerous ARCAA events.
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Luis Mejias Alvarez

Torsten Merz

Ben Upcroft

Luis studied electronic engineering at
UNEXPO (Venezuela) obtaining the degree
of Electronic Engineer in November 1999. In
2000, he joined the master program at ETSITUniversidad Politécnica de Madrid obtaining
a MSc in Network and telecommunication
systems in 2001. After completing his masters,
he moved to DISAM (ETSII) Universidad
Politécnica de Madrid where he obtained
his doctorate. While completing his PhD he
gained extensive experience with Unmanned
Aerial Vehicles and in particular Autonomous
Helicopter platforms investigating in computer
vision techniques for control and navigation of
UAVs. Currently he is a lecturer and researcher
at the Queensland University of Technology.

Torsten has been developing unmanned
aircraft systems (UAS) for more than 10 years.
At ARCAA, he is involved in all aspects
of UAS design with a research focus on
perception, navigation and guidance systems
for unmanned helicopters. He is interested
in bridging the gap between academic
research and real-world deployment of UAS
for civil applications. He has worked on
several cutting edge prototype systems which
have been successfully evaluated in realworld environments. Among others, he lead
the development of the ARCAA unmanned
helicopter system capable of operating
autonomously in unknown environments
beyond visual range.

Ben is a Senior Lecturer in Robotics at the
Queensland University of Technology where
he currently focusses on robotic vision
and 3D environment mapping. He has
previously held positions at the University
of Queensland within CRCMining and at
the Australian Centre for Field Robotics,
University of Sydney.

Current Research:

In general, his research interests include
dependable autonomy, robot perception,
decision making, planning, robot architectures,
embedded real-time systems, and roboethics.
His work is motivated by the belief that
autonomous systems should relieve humans
from tasks that are dirty, dull or dangerous.

• Forced Landing of UAVs: Vision-based
navigation, guidance & control
• Vision-based sense-and avoid, collision
avoidance approaches for UAVs
• Multifunctional
visual
servoing
architectures for UAVs.

Current Projects:
• CRC-SI2 Project 4.3.1 (the eFas project)
(CRC for Spatial Information)
• Developing Novel Concepts for Improved
Safety in Aircraft Emergency Situations (ARC
DECRA)
• Automated vision-based aircraft collision
warning technologies (ARC Linkage)
• International Cooperation Program for
Unmanned Aerial Systems Research and
Development (ICPUAS). IRSES Program Marie
Curie FP7-PIRSES-GA-2009-230797. (EU FP7
and the Australian Academy of Science).
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Torsten received a Diploma degree in
informatics from Bielefeld University and a
doctoral degree from University of Erlangen–
Nuremberg, Germany. He is currently a
senior research scientist in the Autonomous
Systems Laboratory of the CSIRO ICT Centre,
prior to which he was an Assistant Professor
with the Department of Computer and
Information Science at Linköping University,
Sweden. Torsten is also involved in aviation
outside of work. He holds a private pilot
license for gliders and ratings for aerobatics
and motor gliders.

Australian Research Centre for Aerospace Automation

In 2007, he led the only Australian team to
the quarter finals of the USA DARPA Grand
Challenge. This competition demonstrated
the state of the art in real world robotics, and
required autonomous vehicles to navigate a
100km course in an urban environment.
Ben now focusses on stereo vision for
robotic perception and navigation. He
has applied these vision methods to
autonomous platforms ranging from aerial
to underwater vehicles. High fidelity 3D
environment models is one of the outputs
from this work which can be applied to
monitoring, surveillance, and navigation
over very large areas.

manageRS

Dennis Frousheger

Andrew Keir

Sebastiaan Veldman

Dennis is leader of the Aerial Robotics Team,
a five person team within the Autonomous
Systems Laboratory of the CSIRO ICT Centre
that conducts research into the control and
robotic perception of rotorcraft unmanned
aircraft. Working with ARCAA since the
beginning of 2009 Dennis managed the
CSIRO contribution to the ARCAA Smart Skies
Project as well as becoming the manager
for the overall Smart Skies program for its
concluding six months. He serves on the
technical and steering committees for the
UAV Outback Challenge and has been head
marshal for the event since 2009.

Andy is the Operations Manager at ARCAA,
with over 10 years experience in both R&D
and management in the tertiary sector.
He leads a seven person team of support
staff that assist and service the multitude of
activities that ARCAA engages in, across areas
such as technical/laboratory and research
administration; marketing; internationalisation
of commercial research; workplace health and
safety and human resource management.

Sebastiaan is a project manager at ARCAA
with over 12 years of experience in both
R&D and industry environments. At ARCAA,
he is the project manager for the Flight
Assist System (FAS) project, which is the
development of a partially automated
guidance system for an aircraft to conduct
power line vegetation inspections.

Dennis is a senior software engineer and
project manager and holds a Bachelor of
Engineering in Electrical and Computer
Systems with Honours from The University
of Queensland. He has previously worked as
a consulting engineer developing industrial
and consumer products and specialises
in embedded software. Dennis currently
leads the UAS Autonomy project to develop
technologies leading towards improved levels
of autonomy for unmanned aircraft, and in
addition to his role as team leader he also
conducts software development for other
ARCAA and CSIRO projects such Smart Skies
and the Aerial Phenotyping project.

Andy holds a Bachelor of Science and a
Postgraduate Diploma of Science (Physics)
from The University of Queensland, and is
currently studying an MBA from QUT. He has
previously worked on commercial research
projects using neural networks for machine
vision applications, as the project manager
for an education outreach program, and
most recently as a senior administrator at
QUT’s School of Engineering Systems.

Sebastiaan has a PhD and MSc degree in
aerospace engineering from Delft University
of Technology, The Netherlands. He
previously worked for the CRC for Advanced
Composite Structures on damage tolerance
and crashworthiness. In The Netherlands,
he worked for Stork Fokker AESP on
the Joint Strike Fighter and Gulfstream
G650 platforms. At this company he was
involved in setting up a Knowledge Based
Engineering system to automate process
flows in order to reduce engineering lead
time and improve efficiency.

ANNUAL REVIEW 2011
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Research Engineers

Duncan Greer

Rhys Mudford

Richard Glassock

Duncan has been associated with ARCAA
since its inception, having graduated from
a Bachelor of Engineering (Aerospace
Avionics) in 2002 with honours. He worked
at the Navy Aviation Systems Program Office
as an Avionics Design Engineer before
returning to QUT as a Research Assistant at
the CRC for Satellite Systems. Duncan has
studied GPS augmentation systems and
GPS-Inertial integration and has an active
interest in future aircraft navigation and
surveillance systems and UAS regulatory
development. Duncan holds a Private Pilots
License and is currently studying for his
Commercial Pilots License.

Rhys joined ARCAA in 2008 after working
in software development and testing roles
for Boeing Australia and Thales Australia.
He graduated from the QUT Aerospace
Avionics course in 2002.
Working on
successful engineering programs such as the
F-111 Block C4 upgrade and delivery of the
Australian Service Light Armoured Vehicle
simulators to the Army, he has experience in
all stages of the engineering process.

Richard has been designing, building
and flying UAVs for more than 30 years,
beginning with balsa wood models in
the 70s and 80s leading through to
commercially viable advanced composite
high performance aircraft designed through
the mid 90s. First soloing in a Cessna at 16
years of age, and subsequently completing
commercial pilot theory studies, Richard
pursued, manufacturing engineering and
design courses while exploring aviation’s
fundamentals through extensive hang gliding
activities. Having realised the potential
of computerised navigation and control
systems, Richard became involved in QUT
UAS research and development in 1999 and
has continued to promote development and
use of UAS through professional support
of ARCAA research programs as well as
supporting a multitude of undergraduate
and postgraduate UAV projects over the past
six years.

Rhys
provides
software
design
and
engineering support to ARCAA and also plays
an active role in ARCAA’s field operations,
overseeing the operation of the Airborne
Systems Laboratory as the Lead Pilot.

Duncan’s roles at ARCAA include hardware
and software engineering support, ASL
pilot, UAS operator, and managing ARCAA’s
avionics
and
mechanical
workshops.
Duncan also manages the ASL engineering,
maintenance and certification processes.

Richard has a degree in Mechanical
Engineering and a Diploma of Mechanical
and Manufacturing Engineering and is
currently engaged in commercial aerospace
design consulting.
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ARCAA conducts leading edge research into
all aspects of aviation technologies, their
development and integration into the national
airspace system. ARCAA research can be
divided into the following four focus areas:
1. Advanced Automated Flight Systems – This
theme encompasses research programs in the
areas of autonomous guidance, navigation,
and control, aircraft path planning, aircraft
separation management systems, global
navigation satellite systems, flight termination/
forced-landing and propulsion systems, for
both manned and unmanned systems.
2. Sensors for Applications – This theme
encompasses
the
development
of
processing algorithms and sensor systems
for specific aviation applications including:
infrastructure inspection, search and rescue,
and agriculture management (phenotyping).

16

3. Multidisciplinary Design and Optimisation
– This broad research theme covers aspects
of human-machine interaction, autonomy,
and the development and application
of modern numerical and evolutionary
optimisation techniques to a number of
problems in the field of Multidisciplinary
Design Optimisation (aerodynamics, energy
and propulsion optimisation, etc).
4. Aviation Risk Management and Regulation
– This research theme addresses the
broader social issues in aviation research,
with dedicated projects in aviation risk
management, airspace integration and
management, and the development of
policy, regulations and standards. Since 2004,
ARCAA has worked closely with the aviation
safety regulator, industry, Government, and
Defence to address the regulatory issues
facing the integration of Unmanned Aircraft
Systems (UAS) into Australian Airspace.

Australian Research Centre for Aerospace Automation

2011 saw the culmination of our flagship
research project, Smart Skies, a three
year project exploring the research and
development of future technologies that
support the efficient utilisation of airspace by
both manned and unmanned aircraft.
New projects to commence include the
Enhanced Flight Assist System (eFAS), the
Gimbal Consultancy, UAS Autonomy, and the
Aviation Systems Safety Group. Significant
progress was made on existing projects
such as the Automated Vision-based Aircraft
Collision Warning Technologies, the LargeScale Powerline Survey Flight Assist System
(FAS) and the Interactive Systems Group.
In 2012, ARCAA is anticipating commencement
of a large scale, two year collaborative research
program that will in part further research
outcomes from the Smart Skies project.

NEW PROJECT:

Enhanced Flight Assist System (eFAS) for Automated Aerial
Survey of Powerline Networks
Project Leader			

Aims and Objectives

Milestones and Achievements

Professor Rod Walker

The main objective of this research is to
extend the aircraft path planning, data
capture and flight assist concepts developed
under CRCSI Project 6.07 and Project 9.07
(FAS Demonstrator) from static 2D to an
active 3D capability (with strategic planning
and altitude control) to enable automated
and optimised flight management and
planning for the purposes of large scale
infrastructure aerial surveys.

2011 saw the completion of a baseline for
3D flight planning, with significant progress
toward the completion of improved
cornering strategies for automated guidance
and control. Preliminary work commenced
on the addition of aircraft dynamic modeling
to 3D flight planning and real-time control
for information extraction. To assist in the
acquisition of this data, specialist equipment
has been installed on the Airborne Systems
Laboratory providing an upgraded capability
for ARCAA research.

Dr Jason Ford			

Project Manager
Mr Andy Keir

Project Team Members
Associate Professor Duncan Campbell
Dr Luis Mejias Alvarez
Dr Luis Felipe Gonzalez Toro
Dr Troy Bruggemann
Dr Yuee (Emily) Liu
Mr Kenneth Andrews
Mr Jonathan Kok

Organisations Involved

The intended outcome of this is a capability
that can be applied to both highly automated
manned and unmanned aircraft to contribute
to a direct reduction in aerial survey costs
and optimise data capture and decision
making under a wide range of conditions.

• Ergon Energy
• CRC for Spatial information
• Queensland University of Technology

Automated optimal 3D flight paths for power line
inspection over modeled terrain (digital elevation
model as shown) 50klms X 50 klms. Black lines
are 3D inspection flight lines over power line
infrastructure. Red lines are planned optimal 3D
flight paths with aircraft dynamic constraints.
Optimal 3D flight paths with dynamic constraints
are part of a complete automated 3D flight
planning for aerial inspection capability developed
in eFAS.

ANNUAL REVIEW 2011
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NEW PROJECT:

Technical and Market Analysis of Gimbal Sensor Systems

Project Leader			

Introduction

Milestones and Achievements

Dr Jason Ford			

This project is a 4 month due diligence analysis

This project aims to improve understanding
about the requirements of visual-based
powerline fault detection. Project activity
includes a preliminary market study of
available gimbal sensor systems (achieved in
2011), analytical and simulation based tradeoff studies of the airborne powerline fault
detection problem, and the development of
product recommendations. A key issue to be
investigated in this project is the capability
of existing gimbal systems to be repetitively
and rapidly tasked, during flight, towards
a sequence of objects under inspection.
Moreover, to assess whether it is possible to
accurately assess the fault characteristic of these
objects in the short dwell times allowed due to
the trajectory of the sensor platform.

Project Manager
Dr Sebastiaan Veldman

Organisations Involved
• CRC for Spatial Information
• Ergon Energy
• Queensland University of Technology

by ARCAA and CRC-SI researchers as part of
ROAMES research for Ergon Energy. It involves
the use of gimbal sensor systems mounted
on an aeroplane for still image or video data
capturing of power poles or other assets. The
sheer size of Ergon’s network, which is over
1 million power poles, is a major incentive
to conduct research into more efficient and
cost-effective ways of condition monitoring.
Frequent

airborne

condition

monitoring

of assets allows for better maintenance
management strategies and will increase the
safety and reliability of the power supply.
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NEW PROJECT:

Aerial Imaging

Project Leader

Introduction

Dr Scott Chapman CSIRO (Plant Industry)

Phenomics is the study of how the genetic
makeup of an organism determines its
appearance, function and performance.
For grain crops, the production traits
of interest are the quality and yield of
harvested product. Phenomics aims to
measure how life cycle variation in growth
traits (e.g. leaf area, biomass, flowering
time) influence quality and yield. By linking
these measurements to the plant’s genetic
makeup, new plant varieties can be selected
with better performance for farmers. The
difficulty is in collection.

Project Team Members
Dr-Ing Torsten Merz
Dr Bilal Arain
Ms Amy Chan		
Dr Fernanda Dreccer		
Dr Stefan Hrabar
Dr Paul Jackway
Dr David Deery

Organisations Involved
• CSIRO Plant Industries
• CSIRO ICT Centre
• CSIRO Mathematics Informatics
and Statistics
• CSIRO Transformational Biology Capability
Platform (TBCP)
• CSIRO Climate Adaptation Flagship (CAF)
• CSIRO Plant Industry High Resolution
Plant Phenomics Centre (HRPPC)

Following a successful pilot study in 2010
to use the ARCAA helicopter UAS (known
as the Phenocopter in this application), to
capture low altitude images of experimental
plots of wheat and sorghum, the project
received two years of co-funding from CSIRO
TBCP, in addition to on-going CAF support.
In 2011, the Phenocopter was enhanced to
simultaneously carry two Ricoh compact
cameras (one modified with a 720 nm filter
to approximate near infra-red imaging), and
a Thermoteknix Miricle thermal imaging
camera, with triggering programmed by the
flight plan.
New software creates
specific
flight
plans
suitable
to
image
agricultural experiments,
with
the
post-flight
images
being
lenscorrected, straightened
and reconstructed to
extract plot information
on crop cover, crop
greenness and crop
temperature.

Flight path and height of a typical data collection flight for plant phenomics studies

In 2011, the Phenocopter was flown in 46
missions with a total of over 10 hours flight time
over experiments of wheat (CSIRO Cooper
Laboratory, Gatton QLD), sorghum (DEEDI
Hermitage Research Station, Warwick, QLD)
and sugarcane (CSIRO and BSES trial, Dalbeg
in the Burdekin QLD).
Additional activities in 2011 were to develop
a light-weight electric multirotor helicopter
version, to carry a single camera. This was
successfully tested at Gatton and used to
collect video and stills, but reliability of the
base parts was not sufficient and the project
is undertaking a small program on component
part testing to improve the mutlirotor
helicopter for 2012.

Milestones and Achievements
M1) Winter 2011: Flights every two to three
weeks on wheat experiments (ca. 3ha area).
In November 2011, one day included 10
successive flights (every hour) to record
temperature changes in a wheat experiment
on a day with maximum temperature of
35°C. This demonstrated the practicality
of repeated measurement to observe crop
response to temperature.
M2) November/December 2011: flights over
sugarcane irrigation trial in Burdekin region and
sorghum (Warwick). Showed clear differences
in leaf temperature among varieties at different
times of day.
M3) September 2011: Publication on the
Phenocopter platform in a peer-reviewed
conference.

One of ARCAA’s unmanned helicopters configured
for low-altitude remote sensing missions
ANNUAL REVIEW 2011
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NEW PROJECT:

UAS Autonomy

Project Leader		
Mr Dennis Frousheger

Project Team Members
Dr Farid Kendoul
Dr Torsten Merz
Dr Bilal Arain

Organisations Involved
Commonwealth Scientific and Industrial
Research Organisation

The UAS Autonomy project seeks to
investigate and develop technologies
that can aid increasing the autonomy of
unmanned aircraft. The types of technologies
being investigated address areas of
unmanned aircraft operation that still require
significant operator action or oversight,
and would limit the ability of the system
to conduct tasks with little or no operator
supervision. Within this project, concepts are
explored and tested on research UAS to low
levels of technology readiness.

Research in 2011 has included investigating
novel control theory that can be applied
to many actions required of autonomous
unmanned rotorcraft, such as 4D waypoint
navigation and autolanding, and are hoped
to be able to easily switch between differing
navigation sources such as GPS or vision
based navigation to provide robustness
to system failures. Other work has been
on assessing the effectiveness of using
wind speed measurement on a multirotor
helicopter to improve the GPS position hold
accuracy, enabling the aircraft to continue to
perform its task autonomously in increased
wind conditions.

NEW PROJECT:

Aviation Systems Safety Group
Group Leader
Mr Reece Clothier

Project Team Member
Associate Professor Duncan Campbell

Organisations Involved
Queensland University of Technology

At ARCAA we recognise that the realisation
of a civil UAS industry requires more than
research into critical enabling technologies.
Many of the issues facing the UAS industry
are social or political in nature, and perhaps
the greatest of these challenges is in
addressing society’s concerns in relation
to the safety of their operation.
Since
2005, ARCAA has conducted fundamental
research into the safety of UAS operations
over populous areas and alongside other
airspace users. The objective of this research
is to develop the fundamental risk theories,
tools and frameworks required to support
the timely development of effective safety
regulations for civil UAS. This area of
research is primarily lead by ARCAA Senior
Research Fellow, Mr Reece Clothier.
Key to ensuring practical applications from
this program of research is ensuring active
engagement of aviation safety stakeholders
including representatives from the UAS
industry, national and international aviation
safety regulatory authorities, government
departments, air traffic service providers,
airspace users and other stakeholder groups.
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This is achieved through active involvement
in initiatives such as the Australian Aerospace
Industry Forum (AAIF), Certification and
Regulation Working Group, Sub-Committee
on Unmanned Aircraft Systems (UAS), regular
consultation with the Civil Aviation Safety
Authority and industry.
ARCAA Aviation Systems Safety Group
personnel have: provided expert safety
advice to local and international UAS
operators; provided safety advice to
insurance providers; provided feedback
on proposed changes to Australian
Department of Defence and international
aviation safety regulations; supported
CASA and the Transport & Logistics Skills
Council in the development of an Aviation
Training Package for UAS; assisted with the
safety management planning for the 2010
UAV Challenge; participated in CASA risk
workshops; and undertaken a significant role
in the submission of a grant application for a
large research project.

continuing PROJECTs:

ARC Linkage Project – Automated vision-based aircraft collision
warning technologies*
Project Leader

Introduction

Dr Jason Ford

Over the next 20 years there will be great
demands placed on our national airspace
resource as the number of aircraft increases
and the amount aircraft congestion at
airports grows. This increased density of
aircraft leads to an increased risk of midair collisions between aircraft. Reducing
collision risk is the goal of this investigation
into novel vision-based collision warning
technologies that can supplement the human
pilot visual-based collision avoidance role in
support of safe aircraft operation. Successful
development of suitable vision-based
collision warning technology would help
enable the introduction of advanced airspace
automation concepts and help improve the
overall safety of the air-traffic system.

Project Team Members
Dr Troy Bruggemann
Dr Luis Mejias Alvarez
Dr John Lai
Professor Peter O’Shea
Mr Chris Turner
Professor Rod Walker
Dr Xilin Yang

Organisations Involved
• Boeing Research and Technology
Australia
• Queensland University of Technology

Aims and Objectives
The aim of this project is to investigate
automated vision-based aircraft collision
warning technologies.

These flight tests included: open-loop
and closed engagements between two
Cessna aircraft, as well at substantial
amounts of no-target data involving only
one aircraft.
2) Evaluation
of
several
vision-based
collision detection algorithms (both
hardware and software variations). The
key output of this work was world-first
empirically established “detection ranges
verse false alarm” curves for vision-based
collision avoidance systems (in a range of
different configurations). For example, in
blue-sky conditions, our proposed system
was able to detect aircraft out to 1650m
with less than one false alarm per 14
hours of operation. In cloudy conditions,
detection ranges was slightly reduced to
1500m with less than one false alarm per
6 hours of operation.
3) Evaluation of a number of candidate 2D
control laws (biologically inspired -flight
and simulation tested) and 3D control
laws (simulation tested only).

Milestones and Achievements
During 2011 the project had the following
achievements:
1) Successful collection of 50 hours of flight
test data (time synchronised GPS and 15hz
image data) for empirical testing of the
project innovations.

*P
 reviously reported as the
DSA Project.

This work has been reported in 2011 through
eight conference papers appearing, two
journal papers accepted to appear, one book
chapter in press, and 1 industry press report
appearing. Several more papers describing
our 2011 work on this project are under
review for publication in 2012.

ARCAA ASL (white plane) and target aircraft reposition for another Detect Sense and Avoid (DSA) scenario
ANNUAL REVIEW 2011
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continuing PROJECTs:

Large-Scale Powerline Survey Flight Assist System (FAS)

Project Leaders

Introduction

Professor Rod Walker
Dr Jason Ford
Associate Professor Duncan Campbell

The Flight Assist System project is an applied
demonstrator project for large-scale airborne
powerline surveillance. It is a close collaboration
between ARCAA and Ergon Energy through the
CRC for Spatial information.

Project Manager
Dr Sebastiaan Veldman

Project Team Members
Mr Rhys Mudford
Mr Ryan Fechney		
Mr Duncan Greer
Mr Kenneth Andrews
Mr Po Hu

Organisations Involved
• Ergon Energy
• CRC for Spatial information
• Queensland University of Technology

Aims and Objectives
The project is an essential part of Ergon’s
Remote Observation Automated Modelling
& Economic Simulation (ROAMES) project
to develop an advanced vegetation
management system for their entire
150,000 km of powerline assets. The FAS
project aims to develop a system that
laterally guides a survey aircraft along a
predefined route to conduct the aerial
survey using a LiDAR sensor mounted
underneath the Seabird Seeker aircraft.
The project has the following objectives

“We estimate through using
ROAMES Capability we will
save $44 million dollars over
five years on our vegetation
management program alone,”
Ian McLeod, CEO Ergon Energy,
21 April 2011

• To select and procure avionics modules
• To develop a Flight Planning Software
(FPS) tool that will provide optimised
flight plans
• To develop a Flight Assist Software Host (FAS
host) that is an on board user interface for the
pilot and laterally guides the aircraft along the
flight plan
• To conduct flight tests.

Milestones and Achievements
2011 saw the development phase of the
project completed. All avionics components
such as screens, computers and an auxiliary
Navigation unit were selected, ordered, tested
and delivered to Seabird Aviation Australia

for installation on the Seeker aircraft. Seabird,
in consultation with ARCAA, developed the
housing for the display and some switches.
Interconnecting
wiring
diagrams
were
designed by ARCAA and checked by Seabird.
The Flight Planning Software (FPS) was
developed and released to Ergon Energy.
This tool uses segments and some user
parameters such as flight plan duration as
input and creates flight plans. Advanced
optimisation algorithms are used to organise
the sequence of the segments such that each
flight plan is within user defined duration
and the overall time to conduct the survey
is minimized. Furthermore FPS provides the
user with an overview of each flight plan and a
google earth pre-view of the survey.
The Flight Assist Software (FAS) host was major
deliverable completed in 2011. The FAS host
is located on board the aircraft and guides
the aircraft along the segments. A graphical
user interface, attached to the main aircraft
avionics console, allows the pilot to exchange
flight plans to a USB stick, and to activate flight
plans. During flight it will provide the pilot with
information about the survey. The FAS host
uses the guidance laws developed for the
CRC-SI project 6.07 which allows for lateral
control of the aircraft.
The culmination of the development
phase was the successful completion of
the flight test program. The FAS host was
able to precisely guide the aircraft over the
segments and switch the LiDAR sensor on
and off.

Above: L to R Sebastiaan Veldman (ARCAA), Matthew Coleman (ROAMES), Jim Hagan (ROAMES),
James Bangay (Ergon – General Manager ROAMES), George Curran (CRC-SI). Above: Duncan Greer in the
ROAMES Seeker Aircraft
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continuing PROJECTs:

Interactive Systems Group

Project Leader

Introduction

Associate Professor Duncan Campbell

In its first year, the Interactive Systems Group
(ISG) has grown to develop a number of
capabilities as well as forming one of the
ARCAA hubs for international collaborations.
In 2011, from February to June, ARCAA
hosted Yoann Torres and Arnaud Guerin from
Telecom-Bretagne France, whose research
involved the interactive table. This also
included intern Julien Gaye who arrived in
December 2011 for six months. QUT and
Telecom-Bretagne have now established
formalised student exchanges which operate at
both undergraduate and postgraduate level.

Project Team Members
Dr Luis Felipe Gonzalez Toro
Dr Michael Mason
Mr Reece Clothier
Mr Brendan Chen
Ms Molly Hsu
Mr Julien Gaye

ARCAA PhD student Brendan Chen is now
undertaking a dual PhD program (Cotutelle)
and started his first Telecom-Bretagne
placement in the second half of the year.
Brendan is gratefully supported through the

research partnership of ARCAA, TelecomBretagne, Thales (France and Netherlands),
and received a grant
from the French
Embassy in Australia for travel support to his
destination in France.
The ISG group also hosted visits from
Professor Gilles Coppin from TelecomBretagne, Philippe Mouttou (Thales France),
Xavier Duthu (Thales France), and Martijn
Mooij (Thales Netherlands) for research
collaboration and developing opportunities.
The focus of the ISG group, and the
collaboration with Telecom-Bretagne and
Thales, is human machine interaction and
multi-agent systems in the context of UAS
mission command. The research is headed
towards swarm UAS command and control,
with identified application areas in disaster
management and air traffic management.

The multi-touch, multi-user tabletop in action

continuing PROJECTs:

UAS Real-Time Perception & Control Group
Project Leader

Introduction

Dr Luis Mejias Alvarez

The group aims are to investigate and
develop computer vision technologies
that can support the on-line and off-line
UAS decision-making. Collision avoidance,
infrastructure inspection, remote sensing,
navigation and estimation, and cooperative

Project Team Members
Dr Yuee Liu
Dr Xilin Yang
Mr Aaron McFadyen
Mr Steven Mills
Mr Damien Dusha

flights are some the areas being researched.
For this purpose we use several test-bed
platforms such as fixed-wing and quadrotors,
indoors
and
outdoors,
focusing
on
demonstrating several levels of technology
readiness.

ANNUAL REVIEW 2011
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continuing PROJECTs:

Green Falcon

Project Leader
Dr Luis Felipe Gonzalez Toro

Project Team Member
Dr Ryan Smith
Mr Wesam Alsabban
Mr Richard Glassock

Introduction
This project is a QUT funded project to
develop artificial intelligence and autonomy
capability for electric and solar powered
UAVs. Unlike other solar UAVs, the Green
Falcon is designed to be cost-effective and
easy to launch with minimum maintenance
requirements. It is lightweight and can
be hand-launched. The design supports
improved endurance capabilities compared
with other UAVs in the same class, which will
allow the Green Falcon to provide coverage
over large areas in as short a time possible,
particularly useful in plant biosecurity, rescue
or fire monitoring missions.
The Green Falcon performed its maiden
flight in June 2009. Work is currently focused
on optimal flight planning ahead of the
next flight-test campaign at the Australian
Research Centre for Aerospace Automation/
Queensland University of Technology’s flighttest range facility near Kingaroy, Queensland.

We are using artificial intelligence and
studying the manner in which birds make
use of wind energy to fly with minimum
power, the manner in which they glide and
their use of wind to move and change their
flight path. We have developed algorithms
that in addition to using solar energy, take
advantage of thermals, rising columns of hot
air that birds use to fly using less energy.

Aims and Objectives
• Develop a UAV with artificial intelligence
to forecast solar intensity and use wind
patterns for path planning and to power
the UAV
• Conduct 3 flight test campaigns.

Milestones and Achievements
A Solar powered UAV with 2.5m (8.2ft)
wingspan and weighs 4kg (8.8lb) without
a payload and 5kg with payload has been
developed. The UAV is powered by 28
advanced highly efficient monocrystalline solar
cells and features a maximum power point
tracker, a purpose-built energy management
system and an efficient lithium-ion battery.

vertical wind) to increase the efficiency
of the solar powered UAV by maximizing
flight duration while minimizing power
consumption by exploiting the wind to
generate an optimal path plan has been
developed.

iENA Innovation Award
The Green Falcon II received three accolades
from a specialist jury at the 63rd iENA
International Trade Fair, a mega inventors’
showcase held each year in Nuremberg, with
almost 800 contenders from 30 countries
presenting new inventions and innovative.
These include:
• an independent inventor iENA Gold
Medal
• a certificate for outstanding achievement
in a world competition for green inventions
from the International Federation of
Inventors Association (IFIA), and
• the honorary Genius Prize from the
Association of Hungarian Inventors (MAFE) –
the only one to be awarded.

Intellectual property
An algorithm, which determines an optimal
path plan considering variable and uncertain
environmental conditions (horizontal wind,

Green Falcon I and II
Artificial intelligence algorithms for path
planning.

Wesam Alsabban and the Green Falcon. Photo by Erika Fish QUT
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Completed PROJECTs:

Smart Skies

Project Managers
Mr Dennis Frousheger
Mr Reece Clothier

Team Members
Dr Bilal Arain
Mr Ryan Fechney
Dr Jason Ford
Mr Richard Glassock		
Mr Duncan Greer
Dr Volker Hilsenstein
Dr Stefan Hrabar		
Dr Farid Kendoul
Dr John Lai
Mr Scott McNamara
Dr Luis Mejias Alvarez
Dr Torsten Merz
Mr Rhys Mudford
Dr Jonathan Roberts
Mr Chris Turner
Professor Rod Walker
Dr Luis Felipe Gonzalez Toro

The Smart Skies Project was a 3-year
AUD$10M research program that concluded in
March 2011 for developing future technologies
to support the efficient utilisation of airspace
by both manned and unmanned aircraft
through the integration of information and
communications technologies.
As a research collaboration between
ARCAA, Boeing Research and Technology
Australia (BR&T-A) and Boeing Research and
Technology in the United States of America
(BR&T) Smart Skies focused on advancing
key technologies that would enable civilian
UAS to be safely operated in non-segregated
airspace, thus enabling operators to
support the many potential applications for
unmanned aircraft.
The project was funded in part by a grant
under the Queensland State Government
National and International Research Alliances
Program (NIRAP).

Boeing Team Members

Within the program research focused on 4
enabling technologies:
1. A network-enabled Mobile Aircraft
Tracking System for the detection and
tracking of local air traffic.
2. A Dynamic Sense-and-Act system for the
vision based autonomous detection and
avoidance of other aircraft.
3. A Static Sense-and-Act system for the
autonomous detection and avoidance of
ground-based obstacles.
4. A
global
Automated
Separation
Management
System
capable
of
providing separation assurance between
network-enabled aircraft.
A feature of the Smart Skies project from
its start in 2008 has been the focus on
real world flight testing. Throughout the
project there have been 8 flight campaigns
that brought together the collaborating
partners for integrated testing of the
development systems.

Dr Richard Baumeister
Dr Regina Estkowski
Mr John Kautzky
Dr Graham Spence
Mr Ted Whitley
Mr Brendan Williams
Dr Michael Wilson

“Australia’s prosperity increasingly depends on the

Organisations Involved

skills of our ICT professionals. It is great that we have

•
•
•
•

Boeing Research & Technology
Boeing Research & Technology Australia
Insitu Pacific
Queensland State Department of
Employment, Economic Development
& Innovation
• Queensland University of Technology
• Commonwealth Scientific and Industrial
Research Organisation

some of the most talented individuals in the world as
reflected clearly in the calibre and stature of winners in
iAwards this year. These winners stand as an inspiration
to the next generation of ICT practitioners and
demonstrate just what ICT professionals can achieve.”
Australian Computer Society President Anthony Wong, 4 Aug, at the 2011 iAwards
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These flight trials demonstrated the
evolving capabilities of the independent
systems and their integrated operation.
With the project concluding on schedule
in March 2011 the final months saw final
flight testing of the Dynamic Sense and Act
system on the Airborne Systems Laboratory
and final testing of the Static Sense and
Act system on the ARCAA helicopter UAS.
Results from these and the prior flight trials
then lead into the continued generation of
research publications.

The Smart Skies Project has been successful
in realising its aims; achieving significant
milestones and with over 20 scientific
publications published or submitted. Each
of the enabling technologies have been
demonstrated through flight testing to

be feasible and to have the potential to
increase the capabilities of unmanned aircraft
to be safely operated in mixed airspace.
The success of the project has provided
ARCAA with an international reputation for
excellence in applied research.

Following on from other awards in 2010, the
Smart Skies project also received the 2011
Queensland iAward for the best Research
and Development Project and the 2011 QUT
Vice Chancellors award for Excellence.

Some of the Smart Skies Team
ANNUAL REVIEW 2011
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Research Facility and Equipment

The ARCAA research facility is an architecturally designed and award-winning
building which has been purpose built to meet the unique needs of ARCAA
researchers. Housing over 40 research academics, engineers, support staff and
students, ARCAA hosts a range of activities, stakeholders, partners and visitors,
as well as the Executive Director of AUVS-Australia.
The research facility includes open plan office space, an aircraft simulation and
testing laboratory, avionics development area, general workshop, and indoor
flying area.
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Research Equipment
Airborne Systems Lab (ASL)
Pilots

Mr Rhys Mudford – Lead Pilot
Mr Duncan Greer
Dr Luis Felipe Gonzalez Toro
The ARCAA Airborne Systems Laboratory
has continued to provide a stable and
flexible airborne platform for automation
research throughout 2011. 100 operational
hours have been logged during the calendar
year on research, public relations and pilot
recency scenarios.

The particularly challenging “aircraft on
aircraft” DSA collision scenarios have
been carried out successfully over four
deployments to our flight test area west of
Kingaroy throughout the year. These scenarios
involved an additional ARCAA equipped hire
aircraft. This totalled 25 flight hours on Cessna
182 & 172 aircraft for the ARCAA pilots.
There is a current activity underway to fit the
ASL with air data sensors and radar altimeter
to support future research programs,
including the CRCSI eFAS project.

Mobile Operations Centre
(MOC)
Throughout 2011, the MOC has been
primarily engaged in support of the DSA
data collection project at Kingaroy, and
also an integral component of ARCAA
promotional activities.
The MOC has undergone some minor
usability upgrades in 2011 and continues to
be a valuable ARCAA flight testing asset.

Angel Flight
The core software and hardware research
capability of the ASL continues to provide
ARCAA researchers the ability to trial
innovative real-time path planning and control
algorithms in the context of automated
collision avoidance. Much of the success can
be attributed to having an experienced flight
test engineer, Chris Turner, to support the data
collection equipment.

On 5th August 2011, ARCAA donated the
ASL aircraft and lead pilot Rhys Mudford
donated time and expertise, to fly an Angel
Flight mission to assist a retired farmer from
Theodore to attend specialist treatment
in Brisbane. Angel Flight coordinates
non-emergency transport for country people
to travel to their medical appointments.

IFR Flight Training
The ASL has been consistently operational
throughout the year on the mission to
collect 20 flight hours of calibration
images. The collected image data totals
one terabyte and has been important in
the calibration of detection thresholds for
the vision based aircraft collision warning
system. This routine mission has allowed
ARCAA to transition our newest pilot,
Dr Felipe Gonzalez into an integral part of
the operational data collection team.

Mobile Operations Centre

The ASL aircraft was upgraded to IFR category
in 2010 with the installation of the Aspen
electronic flight instrument system and
Garmin 430W GPS. ARCAA has funded Rhys
Mudford to undertake flight training towards
a Single Engine Command Instrument Rating
(SECIR) during 2011. This training assists to
understand the full airspace picture, which is
a valuable consideration for shared airspace
for unmanned aircraft systems in the future.
This activity is conducted around project
commitments and will be completed in 2012.
ARCAA MOC, Fixed Wing & Rotor UAVs
operating at Burrandowan

The ARCAA Cessna ASL

ASL with the Angel Flight Bear
ANNUAL REVIEW 2011
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Field Deployment Van

Richard Glassock with Carla

L to R: Bilal Arain, Torsten Merz, Stefan Hrabar, Dennis Frousheger, Farid Kendoul

Field Deployment Van

Fixed Wing UAVs

The ARCAA field deployment van is
fitted out specifically for transporting and
operating small unmanned aircraft. Primarily
used for rotorcraft UAS operations the
internal equipment includes a heavy duty
platform with tie down points providing
secure transportation for two aircraft. A slide
out table enables safe and easy access to the
unmanned aircraft for pre-flight checks and
maintenance.

There have been no fixed wing UAS operations
in 2011. The fixed wing UAVs were involved
in static displays in a variety of ARCAA
promotional activities throughout the year.

Other equipment includes a fixed work desk,
a ground station computer with telemetry
system and touch screen display, a battery
power system, a NextG modem providing
network connectivity and an air band VHF
radio. In 2011 the field deployment van
was used to support the safe and efficient
flight operations for the aerial phenotyping
project.
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Rotorwing UAVs
The ARCAA helicopter UAS has now been
in operation for almost 3 years, and 2011
saw a further 29 flight hours logged on
Hotel Bravo and Hotel Delta. Many of these
flights hours were performing obstacle
avoidance experimental flights, testing
the performance of the static obstacle
avoidance system in the concluding stages
of the Smart Skies Project.
The helicopters were also flown regularly
in support of the Aerial Imaging project,
carrying up to 3 cameras to capture
overhead imagery of research crops in
visual, near infra-red and thermal infra-red
spectrum. The year was not without incident,

Australian Research Centre for Aerospace Automation

with both helicopters suffering in-flight
failures and resulting damage, showing the
continuing challenges in operating this class
of helicopter.
The ARCAA rotary wing UAV fleet expanded
in 2011 with multirotor helicopters for
outdoor operations becoming valuable
research assets.
An 8 rotor mikrokopter has been used
extensively to support research into novel
control theorems and aiding control of a
rotary wing UAS using airspeed measurement.
The capabilities of this multirotor helicopter
were also stretched conducting many image
capturing flights for the aerial imaging
project and a new customised quadrocopter
tailored to the payload and flight endurance
requirements of the aerial imaging tasks is
now entering operations.

ARCAA Flight Simulator

The multi-user, multi-touch interactive table linked
into the TAAATs feed

TAAATS Feed
In 2011, ARCAA established a near real-time
data feed from The Australian Advanced Air
Traffic System (TAAATS) provided by Airservices
Australia. The feed consists of position reports
and flight plans from all aircraft tracked by the
TAAATS system at 30 second intervals, 24
hours per day, 7 days per week. This feed allows
researchers to operate on real traffic networks
to develop strategic level separation algorithms
and advanced human machine interfaces.

GNSS Simulator
In 2006 the United States Department of
Defence and the Australian Department of
Defence established a Deutch-Ayers Project
Arrangement to conduct collaborative
research under the joint program entitled
Hypersonic International Flight Research and
Experimentation (HIFiRE).
The objective of this Project is to investigate
fundamental hypersonic phenomena and
component technologies.

Indoor Flying Laboratory (IFL) & VICON System

Ground and flight experimentation is
being performed to characterize physical
phenomena and resolve technical challenges.

Defence Science and Technology
Organisation (DSTO)
During 2011 the Defence Science and
Technology
Organisation’s
Applied
Hypersonics
Group
utilised
the
GSS8000 Spirent GPS simulator at the
Australia Research Center for Aerospace
Automation
to
simulate
two-stage
sounding rocket trajectories that are
planned for the HIFiRE program.

Airservices Australia
In August 2011, Long Nguyen & Jo Nicholls
from Airservices Australia visited ARCAA
to utilise the GPS Signal Simulator in order
to test ADS-B devices. The testing program
at ARCAA was carried out over one week.
This activity is indicative of ARCAA’s long
standing collaborative relationship with
Airservices Australia.

Indoor Flying Laboratory
(IFL) & VICON System
The IFL supports a variety of research topics
ranging from collision avoidance, visionbased navigation to UAV tele-operation
and air traffic control. Throughout 2011, the
VICON system in the indoor flying lab has
been essential for research, and teaching
and learning. It has provided support for a
wide range of domestic and international
postgraduate projects. Its utilisation in
teaching and learning at undergrad level has
led to the development of fully autonomous
quadrotors taking the student classroom
experience a step closer to real systems,
which were subsequently used to support
HDR students in their PhD thesis. Currently,
the system is being integrated with other
ARCAA assets such as the interactive table
to provide broader research use.

ANNUAL REVIEW 2011
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Awards

Some of the Smart Skies Project Team: L to R: Felipe Gonzalez, Troy Bruggemann, Rhys Mudford, Ryan Fechney, Richard Glassock, Rod Walker, Peter O’Shea,
Duncan Campbell, John Lai

ARCAA and its team members continued to win a variety of awards in 2011. These
include the Queensland iAwards and the Vice Chancellor’s Excellence Award for
ARCAA Research and Smart Skies Project Team.
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L to R: Michael Wilson (Boeing); Luis Mejias (ARCAA); Rhys Mudford (ARCAA); John Bell (QUT); Richard Glassock (ARCAA); Jon Roberts (ARCAA); Dennis Frousheger
(ARCAA) – Following presentation of Qld iAward for Smart Skies Project Team

iAward Queensland
Research & Development Category
• ARCAA Smart Skies Project Team

Vice Chancellor’s Award for Excellence
Academic, Professional & Senior Staff (Team Award)
• ARCAA Research and Smart Skies Project Team

Zonta Amelia Earhart Fellowship 2011
• Onvaree Techakesari – ARCAA PhD student
This is the second consecutive year Onvaree has won this award

George Apostalakis Fellowship Award for 2012

Onvaree Techakesari

For early career individual who is active in the field of risk assessment
• Reece Clothier

iENA 2011 International Trade Fair Gold Award
and Certificate; Genius Medal and Diploma from
Association of Hungarian Inventors; Certificate of
Outstanding Achievement in world competition of
green invention from the International Federation of
Inventors Association
• Wesam Alsabban

Endeavour Research Fellowship 2012
• Aaron Mcfadyen

Vice Chancellor’s Performance Award
Reece Clothier

Wesam Alsabban

• Lyn Pearson
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Collaboration & Community Engagement

UAV Challenge Group. Photo by Michael Wilson

2011 was a busy year for ARCAA in the area of collaboration and community engagement.
The year began with 17 ARCAA personnel and equipment attending the Australian
International Airshow and Aerospace and Defence Exposition at Avalon in early March and
concluded with the attendance and presentation at the Queensland Government UAS
Forum, held at Aviation High in Brisbane in late November.
A major committment, which is always a highlight on the ARCAA calendar, was the UAV
Challenge Outback Rescue 2011 held at Calvert outside Ipswich, with high school teams
attending from around Australia.
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UAV Challenge
Outback Rescue 2011
2011 was a year of change for the annual UAV
Challenge. The Challenge is an International
UAV competition run by ARCAA and its
partners. Partners in the past have included
the Queensland Government, Boeing and
Aviation Development Australia Limited. The
first Challenge event took place in 2007 at
Kingaroy airport with the aim of introducing
the general public to the idea that unmanned
aircraft can be used for civilian purposes such
as search and rescue, bushfire monitoring
and powerline inspection. The Challenge
aims to educate the public while at the same
time inspiring young people and enthusiasts
around the world to get their hands dirty
and actually build and test unmanned aircraft
while competing for significant prize money.
The local unmanned aircraft industry also
gathers at the Challenge giving them an
opportunity to network and meet the younger
members of their up and coming industry.
In March 2011, Challenge organisers
announced that the Challenge would change
significantly and that the international Search
and Rescue event would be held every two
years with the high-school student Airborne
Delivery Challenge remaining an annual
event. As co-founder of the Challenge,
Professor Rod Walker said “We do not want
the winner to be the only team to drop a
water bottle to Outback Joe. We want to
have multiple teams closely competing for
the grand prize. We would love to measure
the closest drop to find the winner.”
The two year timeframe and modified rules
gives teams more time to prepare and will
ensure that only teams that have already
demonstrated autonomous flight qualify for
the event. The changes seem to be working
with 53 teams from 10 countries passing

Calamvale Lightning Team – 1st placegetters. Photo by Michael Wilson

the first milestone in August 2011. The next
milestone is in April 2012.
2011 therefore saw a high-school only
Airborne Delivery UAV Challenge held at
Calvert Radio Aero Modellers Society Flying
Field, west of Ipswich in Queensland. The
event was organised by ARCAA and AUVSAustralia with sponsorship from Queensland
Government, assistance from Ipswich Council
and technical contributions from Boeing,
Skills Queensland and UAS Pacific staff. The
top three teams, in order, were Calamvale
Lightning, MUROC Masters and Aviation
High’s Team Spectrum. There was only a
single point between the top two teams.
The winning team from Calamvale managed
to drop their package within 45mm of the
target, following up with drops of 3.8m and
1.83m.
The airmanship prize was awarded to
Jordan Tonges, who diagnosed his team’s
aircraft had a serious technical issue and
called off their flight operations. The UAV
Challenge organisers like to recognise this
sort of behaviour and reported many acts
of great airmanship during the event.

UAV Challenge inspires Chelsea Redman to be a
QUT Aerospace Engineer. Photo by Erika Fish QUT

“It has changed the lives
of many of our students
in ways I never thought
possible.”
Andrew Moss, Teacher from Dickson College
Canberra, September 2011, speaking about
the UAV Challenge.

Finally, 2011 was a sad year for the Challenge
as event co-founder Professor Rod Walker
passed away. The Challenge was one of Rod’s
proudest achievements and both organisers
and supporters of the event have promised to
keep the event strong in the future to honour
Rod’s dreams.
Dickson College UAV team
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Collaboration & Community Engagement

UAV Challenge Outback
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Rescue 2011
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Work Experience – Aviation
High Student Spends a Week at
ARCAA
ARCAA played host to a budding aviation engineer
during the September school holidays – Zachary Hugo
from Aviation High joined us for five days to gain work
experience to discover what working in an aviation
research facility is all about.
During his time with us, Zachary successfully implemented
the installation of an open-source autopilot solution on one
of the development UAV platforms.

Aviation High’s Zachary Hugo with ARCAA Senior Research Engineer and
Project Supervisor Duncan Greer

Australian International
Airshow Avalon
The 2011 Australian International Airshow
and Aerospace & Defence Exposition was
held over six days, from Tuesday 1 March
to Sunday 6 March, at the Avalon Airport
near Melbourne, Victoria. Total attendance
across the full six trade and public days
was almost 195,000. Associated industry
and technology conferences, seminars
and symposia were held at Avalon and in
Melbourne and Geelong during show week.

These included the AUVS-Australia Conference,
the AIAC-14 Congress, and the Qld
Government Networking Function. A major
careers and skills program for teachers,
careers professionals and students was also
conducted at Avalon during the event.
The
Australian
Research
Centre
for
Aerospace Automation was an exhibitor at
this event, statically displaying the Airborne
System Laboratory (ASL) aircraft, the
Helicopter UAS and the Flamingo UAV in

the designated expo aircraft static display
apron, along side the Mobile Operations
Centre (MOC). The aircraft and vehicle
were displayed alongside both military and
civil aircraft, with ARCAA personal staying
with the aircraft and vehicle to engage with
the public.
Highlights from the event were:
• AUVS-Australia Conference – presentations
from Rod Walker on the UAV Outback

Attendees at the Wide Bay Air Show

Rod Walker & Murray Watt, Qld Parliamentary Secretary – at Avalon Airshow
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MOC on tarmac at the Aviation Careers Expo

•
•

•

•

Challenge, Reece Clothier on the
Smart Skies Project and a lunch session
on ARCAA’s capabilities hosted by
Duncan Campbell.
Qld Government Networking Function
attended by ARCAA personnel.
Tour of ARCAA display (90 minutes)
by Mr Murray Watt MP, Parliamentary
Secretary to the Treasurer and for State
Development
AIAC-14 Congress – presentations by
Felipe Gonzalez, Onvaree Techakesari and
Sean Fan.
Two presentations during Avalon Industry
days.

Wide Bay Australia International
Air Show
Duncan Campbell, Duncan Greer, Richard
Glassock and Ken Andrews attended the
Wide Bay Australia International Airshow,
held on 19-21 August in Bundaberg. The
ARCAA display centred on the Mobile
Operations Centre (MOC), Flamingo UAV
and the Autonomous Systems Laboratory
(ASL Cessna). Inside the MOC, simulations
of Flamingo UAV operations and ASL
capabilities were running. The Flight Assist
System (FAS) simulation demonstration was
also on display.
Seabird Aviation positioned a Seabird Seeker
aircraft adjacent to ARCAA’s display which
assisted to showcase the Flight Assist System
Project and wider Ergon ROAMES activity.

The aim of the event was to promote ARCAA’s
research and development activities, as well
as QUT’s undergraduate and postgraduate
course options. ARCAA’s display generated
interest from school groups to industry.
There was also contact made with several
prospective students of the Aerospace
Avionics undergraduate course, and potential
masters and PhD students. Approximately
16,600 people attended the event over the
three days.

Aviation Careers Expo
Held on the 27th August, the 11th Aviation
Careers Expo held at Aviation Australia saw
the ARCAA MOC and Flamingo UAV on
display. Co-located within the precinct was
a booth inside the exhibition hall, staffed by
ARCAA staff and also students from QUT’s
SRUAV team. A presentation on ARCAA’s
capabilities was also delivered by Andy Keir
to interested members of the public and the
broader aviation industry.

Maryborough Technology
Challenge
For the second year in a row ARCAA
received an invitation from Fraser Coast
Regional Council to attend the Maryborough
Technology Challenge during the weekend
of 10th and 11th September 2011.
Over 1000 students from across Queensland
compete in the state’s most gruelling
endurance race for teenagers – a 24 hour
Human Powered Vehicle Championship. Over
the two days around 2000 students from

schools as far north as Sarina, south as the
Gold Coast and west to Blackwater competed
in the various events which were additional
to the endurance race. They raced pushcarts,
solar boats and cars and small dragsters
powered by carbon dioxide in a series of
challenges. Students also built and controlled
tiny lego robots in a series of dance and
rescue challenges.
ARCAA deployed the MOC and the Flamingo
UAS (Carla) for static display. Maryborough
is a centre for industrial activity in transport
engineering, agriculture, and tourism.
ARCAA’s mission of promoting technological
innovation
through
research
and
development with industry collaboration and
community engagement, makes this annual
event an excellent opportunity. The MOC
and UAS display, along with science and
engineering promotional material from QUT,
were used to promote careers and education
in the science and engineering fields as a
contribution to the event’s technological
theme. As the event is attended primarily
by secondary school students and families,
there was interest from students who were
investigating possible career paths in
engineering.
Apart from attracting keen interest from
students destined for university study,
ARCAA’s presence attracted enquiries from
several local and regional infrastructure
engineers from the oil and gas industry,
railways, and Gladstone Port Authority.

Maryborough Technology Challenge
ANNUAL REVIEW 2011
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AusIndustry Innovation Australia
Showcase Brisbane
ARCAA and the CRC for National Plant
Biosecurity took part in the AusIndustry
Innovation Australia Showcase in Brisbane
on Wednesday 7 December 2011. ARCAA
and the CRCNPB displayed the Flamingo
F_08ST UAV (Carla) which helped to draw
interest to the stand, including from the then
Minister for Innovation, Industry, Science
and Research, the Hon Kim Carr. ARCAA and
the CRC are currently partnered in the Flying
Spore Trap project led by the late Professor
Rod Walker and Dr Felipe Gonzalez. ARCAA
researchers Dr Felipe Gonzalez, Richard
Glassock and Federica Solda were joined on
the stand by CRCNPB staff members Max
Knobel and Andrew Crichton.

Qld Government UAS Forum
Held at Aviation High on 23rd November, the
UAS Forum was hosted by the Queensland
Government
with
presentations
from
government, industry and research bodies on
current and future trends and developments
for the industry. Associate Professor Duncan
Campbell gave a presentation on ARCAA’s
history and a brief snapshot of where ARCAA
is headed. Other presentations were given by
CASA Director Mr John McCormick, BR&T-A
General Manager Mr Michael Edwards, and Ms
Peggy MacTavish, Executive Director AUVS-A.

Australian Strategic Plan for GNSS
The Australian Strategic Plan for Global
Navigation Satellite Systems (GNSS) was
commissioned by the Australian Spatial
Consortium and developed by a Working
Group chaired by Professor Chris Rizos of
the University of New South Wales (UNSW),
under the direction of a Steering Committee
chaired by The Honourable Gary Nairn. The
Working Group and Steering Committee
consisted of a broad range of participants
from Australian academia, industry and
government.
The Plan proposes a strategic direction for
Australia to capitalize on being in a “hot
spot” geographical location which has
high satellite visibility for current and future
multi-GNSS. The multi-GNSS include GPS,
the Russian GLONASS, Europe’s Galileo,
China’s Beidou and many other regional
augmentation systems (such as the Japanese
QSZZ and Indian IRNSS). The Plan is for
Australia to be a world leader in multi-GNSS
with benefits to research and development,
jobs growth, industry growth, export
markets, health and safety, the environment,
national
security
and
international
collaborations.

ARCAA UAV Carla hangs above the CRCNPB stand
at the AusIndustry Innovation Showcase
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ARCAA has a long history with GNSS
in Australia with Professor Rod Walker’s
background and successes in GNSS with
the former Cooperative Research Centre for
Satellite Systems (CRCSS) and the launch of
Australia’s scientific research satellite FedSat
in 2002 (also the first Australian satellite
launched in 30 years). Since then, Professor
Rod Walker and ARCAA attracted ARC
Linkage and consultancy projects in GNSS
for aviation and ARCAA currently houses
a modern GNSS signal simulator for GNSS
research.
In 2010, Professor Rod Walker saw the
importance in ARCAA contributing to
the Plan since GNSS is a core technology
to enable the aerospace automation
research conducted at ARCAA. Also,
the Plan provides stimulus for Australian
higher education training and university
research in GNSS. Since 2010, Professor
Rod
Walker
together
with
ARCAA
researchers Dr Troy Bruggemann and Mr
Duncan Greer contributed to the plan,
with Dr Troy Bruggemann attending the
Working Group meetings in Canberra
in 2011. The Plan is in its final stage of
production and is expected to be released
in 2012.

Dennis Frousheger displaying a quadrotor to Mueller College students

Association of Unmanned Vehicles
of Australia (AUVS-A)
Crucial to the success of AUVS-Australia is the
support we receive from key organisations
in unmanned systems development. The
Australian Research Centre for Aerospace
Automation (ARCAA) is pivotal in delivery
of our mandate, securing our network and
providing linkages throughout Australia
and the world. ARCAA occupies a unique
position virtually unmatched in academia,
that of realising the vision – conception –
implementation. Without ARCAA’s support
AUVS-Australia could not claim the success it
has achieved in the last year.
The Association of Unmanned Vehicles
of Australia, (AUVS-Australia) has just
celebrated its one year anniversary! Our
Second AGM was held on December
2nd, 2011 in Brisbane seeing an increase
in membership from just over 90 last
year at this time to over 180 members at
present. Our membership numbers are
made up from a diverse group across
Australia.
Membership
ranges
from
Corporate to Individual members as well
as Entrepreneurs, Seniors and Students.
Membership plays a key role in an
Association as it demonstrates both viability
and interest in the domain.

Australia is fortunate in that Unmanned
Systems in its research, development
and deployment enjoy a vast advantage
globally. Our geography is an asset in
testing and launching unmanned systems
as well as setting the stage for Australasian
industry advancements. Our corporate and
government support is healthy and our
highly qualified team of researchers here in
Australia make us world leaders.
AUVS-Australia has held a number of
successful events over the last year and
will be hosting a number of events in 2012,
including the “Unmanned Systems Maritime
Conference” in association with Pacific 2012
in Sydney, as well as focusing on increasing
education and awareness of the role
unmanned systems play within Mining. Our
goal is to promote all domains that encompass
unmanned systems throughout Australia and
worldwide. Keep current with AUVS-Australia
by visiting our web-site and becoming a
member at: www.auvsi.org/australia

Australian Aerospace Industry
Forum (AAIF)
The AAIF UAS Sub-Committee was
formed in 2009 with Professor Rod Walker
elected as its inaugural Chair. Under Rod’s
leadership, the Sub-Committee made a

Visiting Academics
May
Professor Gilles Coppin
Telecom Bretagne, France
Professor
Gilles
Coppin
is
from
Telecom
Bretagne,
a
telecommunications
graduate
school in France. He leads the
CID
(Cognition,
Information,
Decision) research group within
LabSTICC CNRS and the ATOL (Aeronautics Technico Operational
Lab) Joint Research Lab with Thales. Prof Coppin is a human
factors expert for the French Ministry of Defence, and is the
French representative to the NATO Human Factors and Medicine
group on multi-UAV control techniques. Professor Coppin visited
with ARCAA in 2011 to continue the collaboration with Duncan
Campbell in command and control of multiple UAVs.

formal submission to the Civil Aviation Safety
Authority in May of 2010, which made a
number of recommendations in relation to
four key areas of civil UAS regulation:
1. development of a suitable regulatory
structure governing the airworthiness
certification of UAS;
2. regulatory definition of a populous area;
3. operation of UAS in non-segregated
airspace; and
4. controller and operator competencies.
In early 2011 a formal response from
the Civil Aviation Safety Authority to
the submission was received. The CASA
response praised the Sub-Committee for
its active role and informally endorsed
many of the recommendations put forward
in the submission. In late 2011, the SubCommittee re-convened to address the
recommendations made by CASA. ARCAA
Senior Research Fellow, Mr Reece Clothier,
was elected as the new Chair of the SubCommittee and a workshop was held in
December to discuss proposed changes to
UAS regulatory advisory material. Reece was
also nominated and accepted as an industry
representative for the CASA Standards
Consultative Committee (SCC), Operations
Sub-Committee, working group for UAS.

July – October
Professor Pascual Campoy
Politechnic University of Madrid,
Spain
Professor Pascual Campoy conducted
a series of lectures at Queensland
University of Technology. While based
at ARCAA, the lectures that were
titled “Linear Automatic Control with
applications in manufacturing and aerospace” were aimed to reinforce
practical knowledge of 3rd and 4th year QUT Aerospace Avionics
student. Some of the topics covered included automatic control of a
Boeing 747 model using Matlab simulink.
This activity has been part of an ongoing collaboration funded by EU
under IRSES Program Marie Curie. FP7-PIRSES-GA-2009-230797 –
ICPUAS, Caja Madrid and the Australian Academy of Science.
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PhD and Masters Students

PhD and Masters students are the future of the avionics industry and research
environments and as such are an important part of what ARCAA supports. As one
of the four pillars of the ARCAA mission is education, ARCAA provides a number
of scholarships to assist postgraduate students to achieve their goals and it assists
undergraduate students to complete their final year avionics projects.
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New students
Tim Molloy
PhD

Research Title: Vision-Based Tracking of
Manoeuvring Targets in Potential Collision
Scenarios

Detecting and tracking potential collision
targets when they are manoeuvring has proved
difficult for human pilots and existing imagebased collision target detection systems. This
research is exploring image-based methods
of detecting and estimating aircraft manoeuvres in order to provide
information useful for the detection and tracking of manoeuvring
targets. Manoeuvre detection and estimation is being investigated
through hidden Markov model based change detection and
parameter estimation.
Supervisors:
Dr Jason Ford (QUT) and Professor Peter O’Shea (QUT)
Of Note:
• Sessional Academic (Tutoring)

Liam O’Sullivan
PhD

Research Title: Control of Agile Robotic Platforms
using Visual and Inertial Sensor Fusion

By far the most popular aerial research platform
has been the quadrotor due to its inherently
simple dynamics and low system complexity. The
sensor of choice used to measure the states of a
quadrotor platform has been the Vicon motion
capture system which has the disadvantage of
having a limited field of view (typically small laboratories). This severely
limits the real world application of quadrotors since Vicon capability
does not scale up to ordinary environments. A more robust solution
for robot estimation and control tasks is to rely on onboard visual and
inertial sensors only. The proposed research aims to implement Vicon
like estimation and control on a completely onboard sensor suite
for a quadrotor platform. This will enable the platform to become
independent of its environment or ‘infrastructure free’ and allow it to be
used in real world tasks and scenarios.

Michael Warren
PhD

Research Title: Vision-based Metric SLAM for
Airborne Scenarios

Many industries and government departments
depend on high quality maps of the world to
gain commercial advantages and properly
manage infrastructure. Traditionally, satellite
imagery or aircraft based LIDAR have been
used for map generation, but these techniques are often expensive,
technically complex and resource intensive. Having access to dense
3D maps with visual texture information in real time means that a
number of new avenues are available to perform more efficiently and
gain a competitive edge. Such dense 3D maps have applications in
open-pit mining, urban surveying, pest control, farm and forestry
management.
This project aims to apply ground-based visual SLAM solutions in the air
to produce high quality maps of the environment in near real-time using
low cost fixed-wing sUAS platforms. While visual SLAM on the ground
has been successfully demonstrated, the transfer to airborne platforms
has a number of key differences: high altitudes, small stereo baselines
and fast motion mean significant algorithmic challenges, while vibration,
weight and size restrictions present practical challenges to success. This
project will demonstrate multi-camera SLAM on large scenes observed
from the air with accurate, metric representations of the environment
that are capable of rivalling satellite and airborne based LIDAR in terms
of cost, turnaround and accuracy.
Supervisors: Dr Ben Upcroft (QUT) and Professor Peter Corke (QUT)
Of Note:
• Collaborator with ACFR on Scott Reef field trip, August 2011
• Attended ACRA 2011

Supervisors:
Professor Peter Corke (QUT) and Dr Luis Mejias Alvarez (QUT)
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Continuing students
Lennon Cork
PhD

Research Title: An Aircraft Dynamic Navigation
Filter for Fault Tolerance in Unmanned Aircraft
Systems

This research investigates the application of a
complex Aircraft Dynamic Model (ADM) to aid in
the navigation of an Unmanned Aircraft System
(UAS). The ADM is introduced into the process
and observation equations of an Unscented
Kalman Filter (UKF) for an navigation system with GPS, inertial and Air
Data sensors. Interacting Multiple Models (IMM) are introduced to
improve the systems resistance to inertial sensor faults.
Supervisors:
Professor Rod Walker (QUT) and Associate Professor Duncan
Campbell (QUT)

Damien Dusha
PhD

Research Title: Integrated Vision-Based Attitude
Estimation

This research demonstrates two visionbased attitude estimation filters; one using a
combination of horizon detection and optical
flow; and the other with a Global Positioning
System/Visual Odometry (GPS/VO) integrated
navigation filter, based on the structure of a
classic loosely-coupled GPS/INS error state filter.
An observability analysis of the GPS/VO shows that the complete
attitude (pitch, roll and yaw) is completely recoverable under
manoeuvres. No additional assumptions or sensors such as platformspecific dynamics are required. Both the GPS/VO and the horizonbased filter are demonstrated using read data collected using a
Cessna 172.
Supervisors:
Dr Luis Mejias Alvarez (QUT) and Associate Professor Duncan
Campbell (QUT)

Reece Clothier
PhD

Decision Support for the Safe Design and
Operation of Unmanned Aircraft Systems

This research explores the development of
system safety concepts and assessment tools
necessary to support decisions in relation to
the safety of aviation systems. The research
is applied to the safety of Unmanned Aircraft
System operations over populous areas. The
thesis has been submitted and is under final review.
Supervisors:
Associate Professor Duncan Campbell (QUT), Adjunct Professor Dr
Neale Fulton (CSIRO) and Professor Rod Walker (QUT)
Of Note:
• Chair, Australian Aerospace Industry Forum, Certification and
Regulation Working Group, Sub-Committee on UAS
• Lecturer ENB200 – Introduction to Engineering Systems
(Aerospace Avionics Component)
• Member of the ICAS 2012 Local Organising Committee
• AUVS-Australia Board Member
• 2011 UAV Challenge Steering and Technical Committee
• 2012 UAV Challenge Steering and Technical Committee
• Member of the Rod Walker Memorial Endowment Fund
Governance Committee.

Robert Ellen
Masters

Research Title: A Mobile-Component Framework
for Adaptable Distributed Embedded Systems
Applications

This research investigates a method of
developing software applications that can
be adapted whilst they are running to make
effective utilisation of multiple networked and
embedded computing resources that can be
changing in load and connectivity over time.
This method could be applied to make computing applications in
robotics, automation and real-time data processing more efficient and
fault-tolerant.
Robert Ellen was on extended leave in 2011.
Supervisors:
Associate Professor Duncan Campbell (QUT), Professor Rod Walker
(QUT) and Mr Michael Lees (Fosters)
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Steven Mills
PhD

Research Title: Visual Guidance for Fixed Wing
Unmanned Aerial Vehicles using Feature Tracking:
Application to Power Line Inspection

This research looks at using Skid-to-Turn
manoeuvres coupled with Image Based
Visual Servo control for the guidance and
control of fixed wing UAVs inspecting locally
linear infrastructure. Conventional tracking
controllers utilising Bank-to-Turn generally overlook the impact
these manoeuvres have on body fixed downward facing sensors
that are effectively angled away while the aircraft turns toward
them. Skid to Turn however allows heading to be corrected while
maintaining wings level flight, thus making it easier to see the target.
Image Based Servo Control is then used to control the position of
features directly from within the image plane, thus providing an
optimal view of the target being inspected.
Supervisors:
Dr Luis Mejias Alvarez (QUT), Dr Jason Ford (QUT) and Professor
Rod Walker (QUT)

Xi Liu
PhD

Research Title: Real Time Multi-Criteria Decision
Making to Rank and Select Landing Sites for UAV
Forced Landing

This research aims to achieve autonomous
decision making for forced landing site
selection, which involves extracting expert
knowledge on decision preferences and
priorities, mathematically modelling the
decision process, and optimising to account for differences in the
unmanned aircraft compared to manned aircraft. This process
must be done in a computationally efficient manner in real time
as the entire system will be implemented onboard a small UAV.
Automation of the forced landing process can help increase the
safety and reliability of these aircraft in operation, taking steps
toward demonstrating equivalent level of safety compared to
manned aircraft.

Duncan Greer
PhD

Research Title: Integrity Augmentation of Aviation
GPS Navigation Receiver using LowCost Inertial
Sensor Devices for General Aviation Aircraft
Operations

This research is investigating means of
augmenting aviation GPS with low-cost inertial
devices in order to provide high integrity
navigation for general aviation operations.
The outcome of this research is improved
safety and efficiency of aircraft operations in all weather conditions.
Supervisors:
Professor Rod Walker (QUT) and GPSat Systems Australia, Airservices
Australia

Paul Westall
PhD

Research Title: Automation of the Search Phase
of Maritime Search and Rescue Operations using
Machine Vision

Maritime Search and Rescue takes place in
a vast and constantly changing environment
requiring several searchers many hours to
cover. This task is further challenging given
that Australia is responsible for one of the
largest maritime Search and Rescue regions in the world – covering
approximately 53 million square kilometres. However, this arduous
task of searching for a human in the ocean may be automated using
machine vision equipped UAVs to swarm the area and complete the
search more efficiently; furthermore all this could be managed by
a single manned land-based operator. With the combined use an
image processing technique called Mathematical Morphology and
a Bayesian based tracker, we are able to detect small dim targets
(survivors) in complex conditions.
Supervisors:
Professor Peter O’Shea (QUT), Dr Jason Ford (QUT), Professor Rod
Walker (QUT) and Dr Stefan Hrabar (QUT)

Xi Liu was on extended leave in 2011.
Supervisor:
Associate Professor Duncan Campbell (QUT)
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Onvaree Techakesari
PhD

Research Title: Multiple model based target
tracking and separation management

One important feature in future aircraft
operations will be an automation of various
processes such as air traffic separation
management.
Separation
management
process involves a number of important tasks
including aircraft target tracking and collision
avoidance. This research investigates these two important tasks.
In aircraft tracking, it is important to obtain accurate estimates of
aircraft states, and multiple model (hybrid) filters have been widely
used in this estimation process. In this research, we have proposed a
new relative entropy rate based design of hybrid filters where hybrid
system is used to approximate complex nonlinear aircraft model.
We have also established conditions which ensure reasonable filter
performance of approximate filter, and we have extended these
results to approximate output feedback control problems. We note
that these results are generic and can be applied to problems other
than aircraft tracking. In separation management, we investigate a
mixed centralised-decentralised separation management algorithm to
mitigate the drawbacks of purely centralised and purely decentralised
systems. The algorithm is based on decision theory where the
controlled aircraft is allowed to select the most appropriate command
from the two candidate (centralised and decentralised) systems, and
hence, ensuring safety in the situations where purely systems fail to
maintain aircraft separation.
Supervisors:
Dr Jason Ford (QUT) and Dr Luis Mejias Alvarez (QUT)
Of Note:
• Awarded the 2011 Zonta International Amelia Earhart Fellowship
• Exhibitor – Avalon International Airshow 2011
• Attended AIAC14, AUCC 2011, CDC 2011 Conferences.

Sean Fan
PhD

Research Title: Robust Traffic Separation
Management Using Inter-Aircraft Communication

This research is to investigate novel separation
management
approaches
that
mitigate
communication issues raised by the next
generation air traffic management approach.
This year, the research mainly focuses on
developing a novel approach to assess
the impact of different measurement uncertainty models on the
estimated risk of conflict.
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Two major flight tests have been undertaken in Kingaroy QLD
to assist in the relative area of research, each flight test takes
3-4 hours involving real aircraft, one flight test carried out in
Dec 2009 and the second flight test carried out in May 2010.
Both flight test were successful. Test results were obtained and
presented in a conference paper in 2010. A second conference paper
has been accepted and presented in AIAC14 during February 2011.
Supervisors:
Dr Jason Ford (QUT) and Dr Luis Felipe Gonzalez Toro (QUT)
Of Note:
• Sessional Academic tutoring, lecturing, technical development.

Aaron Mcfadyen
PhD

Research Title: Spherical Image based visual
servoing for complex aircraft navigation tasks

This research investigates how advanced vision
based control can be used for aircraft navigation
tasks, such as pair-wise collision avoidance
for airborne encounters. The objective is to
advance vision based navigation capability for
use on unmanned aircraft without restricting
aircraft payload requirements. Image based visual servoing provides
a reactive solution, whilst spherical imaging provides a broad viewing
angle to ensure target visibility. The difficulty arises in the constraints
on aircraft control and the limitations of current visual servoing
approaches. The approach can be adapted to a range of navigation
tasks where by the aircraft is to be positioned relative to a target.
Supervisors:
Dr Luis Mejias Alvarez (QUT), Professor Peter Corke (QUT) and
Associate Professor Duncan Campbell (QUT)
Of Note:
• Sessional Academic/Tutor: Classical Control Theory, Aircraft
Navigation & Guidance, Introduction to System Design &
Advanced System Design
• Exhibitor – Avalon International Airshow 2011
• Marshall – UAV Outback Rescue 2011.

Wesam Alsabban
PhD

Research Title: Optimal Path Planning in Variable
Environmental conditions for Solar Powered
Unmanned Aerial Vehicles

The main objective of this research is to develop
a design methodology for solar powered
unmanned aircraft systems (SUAS) to sustain
long endurance flight at low altitudes and
accomplish a specific mission. The methodology
uses available energy from the environment to identify the optimal
path in variable environmental conditions by using a multidisciplinary
optimisation technique which couples the environmental model, and
path planning models.
Supervisors:
Dr Luis Felipe Gonzalez Toro (QUT), Dr Ryan Smith (QUT) and
Professor Gordon Wyeth (QUT)
Of Note:
• Independent inventor iENA Gold Medal – iENA International Trade
Fair – Nuremburg Germany
• Certificate for outstanding achievement in world competition for
green inventions from the International Federation of Inventors
Association (IFIA)
• Outstanding HDR student November 2011
• Engineering for Humanity Challenge People’s Choice Award

Inkyu Sa
PhD

Research Title: Shared Autonomy for Close Quarter
Navigation and Control of a VTOL Platform.

Shared autonomy indicates that a computer
accomplishes the major fraction of control. The
operator’s interventions for low-level control
are prohibited but can still provide supervisory
high-level control commands. Close quarters
navigation represents navigation following
specific geometries such as cables of bridges or the pole of a
streetlight. This system would allow an unskilled operator to easily
and safely control a quadrotor to examine locations that are difficult
to reach. For example, this system could be used for practical tasks
such as inspecting for bridge or streetlight defects.

Alexander Wainwright
PhD

Research Title: Advanced vision-based collision
warning in changing imaging environments

The focus of this research is reliably detecting
potential collision course aircraft which remains
an obstacle in allowing routine operation of
UAVs in the national airspace. This project
is investigating computer vision approaches
to reliably detect collision course aircraft in
the presence of changing lighting and weather. Techniques under
investigation include adaptive hidden Markov model filtering,
morphological filtering, and multiple target tracking.
Supervisors:
Dr Jason Ford (QUT), Dr John Lai (ARCAA) and Professor Peter
O’Shea (QUT)

Jonathan Kok
PhD

Research Title: Hardware-Based Multi-Objective
RealTime Path Planning for Unmanned Aerial
Vehicle Missions

This research investigates the development of
algorithms for their use in Field Programmable
Gate
Array
(FPGA)
parallel
computing
technology to overcome the processing
overhead of sequential processors. The dynamic
reconfiguration and physical attributes of FPGAs, being small and
having low power consumption, makes it a promising platform for
Unmanned Aerial Vehicles (UAVs) constricted by size, weight and
power. The research and implementation of advanced Evolutionary
Algorithm (EA) based mission planners on an FPGA permits the
development of a real-time onboard mission path planner with
replanning capabilities to react to the dynamic non-linear environment
in which UAVs operate.
Supervisors:
Dr Luis Felipe Gonzalez Toro (QUT), Dr Neil Kelson (QUT), Dr Troy
Bruggemann (ARCAA) and Associate Professor Duncan Campbell
(QUT)

Supervisors:
Professor Peter Corke (QUT), Dr Stefan Hrabar (CSIRO), Dr Robert
Mahony (ANU) and Professor Gordon Wyeth (QUT).
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Ting (Brendan) Chen
PhD

Research Title: Reducing the Mental Load through
Effective Management of Multiple Heterogeneous
Unmanned Aerial Systems

One of the most challenging issues in the area
of supervisory control of multiple heterogeneous
Unmanned Aerial Systems (UASs), is a way
to manage them from a mission-command/
macro level. This research aims to address this
challenge by decomposing “management” into two dimensions. The
first dimension incorporates details of the UASs’ Level of Autonomy
(LOA), its subsystems and capabilities, as well as depending on the
mission situation. A certain level of detail needs to be visible for the
mission commander to reduce the cognitive mental load spent on
obtaining Situational Awareness (SA). The second dimension involves
a set of effective control methods to macro-manage the UAS assets,
primarily through gestures. With these two dimensions combined,
it is hypothesised that the mission commanders will experience a
comfortable level of cognitive mental load, as well as be able to
manage the UAS assets from a macro level.
Supervisors:
Associate Professor Duncan Campbell (QUT), Professor Gilles
Coppin (Telecom Bretagne), Dr Luis Felipe Gomzalez Toro (QUT)
and Dr Michael Mason (QUT)
Of Note:
• Sessional Academic Semester 1 2011: ENB246
• Joint-PhD Cotutelle

Hsiao-Ting (Molly) Hsu
Masters

Research Title: Design of Small Frame Decive’s
Human-Computer Interface and It’s Effect od
Situation Awareness

This research aims to improve/maintain
operators’ situation awareness (SA) for
increasing performance safety and efficiency in
dynamic systems. The first stage of this research
is to investigate the change in operator situation
awareness using a large screen size device compared to a small
screen size device. The second stage of this research is to design a
protocol to improve/maintain operators’ situation awareness on small
screen device. This research will be of benefit to the domains that
require collaboration between large screen devices and small screen
devices, such as field operators during search and rescue missions,
unmanned aerial vehicles’ operators and air traffic controllers.
Supervisors:
Associate Professor Duncan Campbell (QUT), Dr Luis Felipe Gonzalez
Toro (QUT) and Dr Michael Mason (QUT)
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Paul Zapotezny-Anderson
PhD

Research Title: Simultaneous Target Tracking
and Collision Avoidance using Bearing-Only
Measurements

This research project investigates a potential
collision avoidance capability that may
be available to a broad range of vehicles
through the use of existing on-board target
bearing sensors, such as EO/IR cameras. By
characterising the performance limits of collision avoidance via target
bearing-only information under different practical considerations
such as collision geometry, noise levels, modelling approximation
errors and sensor field of view constraints, we are able to determine
if bearings-only collision avoidance techniques are viable for collision
avoidance for different vehicles and under different operating
conditions.
Supervisors:
Dr Jason Ford (QUT) and Dr Luis Mejias Alvarez (QUT)
Of Note:
• ARCAA Workplace Health and Safety Representative
• 4th year undergraduate project supervision.

Completed students
QUT

International

Zhengrong (Eric) Li
PhD

Niki Regina – Universita Di Bologna
PhD

Research Title: Aerial Image Analysis Using Spiking Neural Networks with
Application to Power Line Corridor Monitoring

Niki completed his thesis and graduated in March 2011. He is
currently working as a research fellow at the University of Bologna.

Eric graduated from QUT in 2011, and was nominated for the university’s
Outstanding Thesis Award. He received several awards from IEEE Signal
Processing Society and Chinese government. His thesis topic focused
on biologically inspired aerial image processing and it applications
in power line corridor monitoring using the cutting edge sensor
technologies. Dr Li is now employed as the ROAMES Development
Analyst in Ergon Energy and is based in Brisbane. He is applying
his skills and postgraduate training in Ergon’s ROAMES project and
maintains a close relationship with ARCAA as an industry partner.

Pillar Eng
PhD

Research Title: Path Planning, Guidance and Control for UAV Forced
Landing

Pillar graduated from QUT in 2011, and was nominated for the
university’s Outstanding Thesis Award. His thesis topic focused on
the design and implementation of automated guidance, navigation
and control algorithms for unmanned aircraft to safely land in an
emergency caused by engine failure. Currently, Dr Eng is applying his
skills and postgraduate training as a consultant with the Aerospace
Systems Engineering Squadron (ASESQN) within the Aerospace
Operations Support Group (AOSG) of the Royal Australian Air Force
(RAAF) and is based in South Australia.

Luca Curcio – Politechnico Di Torino
Masters Aerospace Engineering
Luca graduated in the first half of 2011.

Paola Torta – Politechnico Di Torino
Masters Aerospace Engineering
Paola graduated in the first half of 2011.

Veronica Ricciardi – Politechnico Di Torino
Masters Aerospace Engineering

Research Title: Development of a simulation model for an electric engine UAV

Veronica graduated in March 2011 and is now a development
engineer at SKF in the area of Super Precision Bearings and is
responsible for Geometrical Product Specification of bearings design.

Shane Degen
Masters of Engineering (Research)

Research Title: Reactive image-based collision avoidance system for
unmanned aircraft systems

Shane completed his Masters in September 2011. His thesis topic
focused on the design of a novel image-based collision avoidance
system to detect and avoid an upcoming conflict scenario with
another aircraft without first estimating or filtering range.

Jane Hung
Masters of Engineering (Research)

Research Title: Investigation of methods for increasing the energy
efficiency on Unmanned Aerial Vehicles (UAVs)

Jane was a recipient of a QUT Write-up Scholarship and graduated
from QUT in September 2011. Her research presented an
investigation of two methods for increasing the energy efficiency on
UAVs. Jane currently works as an Engineer for Optus in Sydney.
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Arnaud Guerin and
Yoann Torres
February to June
2011
Masters of
Engineering

Developing a framework for
human-machine interaction
research

This research defined and developed a demonstration framework on
the Circle12 Diamond Touch (DT104) multi-user interactive tabletop
in order for ARCAA to experiment with various elements of humanmachine interaction (HMI). A demonstration tool has been partially
developed on the tabletop with this framework. The aim is to follow
and track in live search and rescue operation (SAR) to then be able to
pilot and coordinate these operations from the tabletop, in a multitouch and multi-agent context, where up to four people with different
capabilities work together for this mission.
Supervisors: Associate Professor Duncan Campbell (QUT) and
Dr Michael Mason (QUT)

Paul Michel, Stephane Bugat and Olivier Emery
February to June 2011
Masters of Engineering

Research Title: Development and integration of a solar powered system
on the Green Falcon

The main objective of this project is to develop and integrate a solar
powered system on the Green Falcon UAV. The solar UAV is used
in bush fire prevention and planning as well as search and rescue
disaster relief.
Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

Julien Gaye
December 2011 to May 2012
Masters of Engineering
The goal of Julien’s internship is to develop
a unified framework shared by ARCAA and
Télécom Bretagne in the DiamondTouch
multi-user, multi-touch interactive tabletop.
To achieve this mission he will use already
existing elements from Télécom Bretagne’s
framework. As a member of the Interactive System Group, he also
supports the migration of other projects and researches’ applications
on the DiamondTouch, and the creation of new applications with the
framework.
Supervisor: Associate Professor Duncan Campbell (QUT)
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Paola Torta
August 2010 to January 2011

Luca di Fillipis
September 2010 to February 2011

Masters of Aerospace Engineering

PhD (Aerospace Engineering)

Research Title: Development of a non-linear
6-degree of freedom dynamic model for guidance,
control and simulation of an Air search/Air
sampling UAS

The aim of this research is to develop a
guidance and control model of the Flamingo
UAV to assist the UAV operator and an air
sampling expert or SAR expert in air monitoring or Air Search and
Rescue missions. A non-linear 6-degree of freedom dynamic model
of the aircraft was developed, this included calculation of the
aerodynamic coefficients and derivatives and the open loop, trim and
feedback analysis.
In the application developed, a search and rescue mission expert
will point-click a search region in Google Earth, followed by a UAV
expert commanding the UAV to fly one of the predetermined search
patterns (eg ERSA EMERG-9, creeping line, square search) while
minimising the tracking error. A visualisation tool was also developed
for Matlab and Google Earth, whereby a UAV expert could analyse
the UAV performance and an Air Search (or Air Sampling) expert
could analyse suitable mission paths prior to UAV deployment.
Principal Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

Veronica Ricciardi
August 2010 to January 2011
Masters of Aerospace Engineering

Research Title: Development of a non-linear
6-degree of freedom dynamic model for guidance,
control and simulation of the Green Falcon Solar
powered UAV Contribution to ARCAA research

Research Title: Advanced Path Planning and
Collision Avoidance Algorithms for UAVs

Luca’s research is looking at two problems –
• An Advanced Graph Search Algorithm for Path
Planning (Kinematic A*)
• Implementation of a Non-linear Model
Predictive Control (NMPC) Strategy for Collision Avoidance
Kinematic A* is a new path-planning algorithm implementing the
graph search logics to generate feasible paths and introducing basic
vehicle characteristics to drive the search. Movements are constrained
with the minimum turning radius and the maximum rate of climb.
Furthermore, separation from obstacles is imposed, defining a
volume along the path free from obstacles (tube-type boundaries), as
inside these limits the navigation of the vehicle is assumed to be safe.
The implemented strategy for collision avoidance is based on a nonlinear Model Predictive Control (NMPC) system integrating a simplified
aircraft model with a vision-based sensing system to detect and avoid
obstacles in flight. The optimization technique used to generate the
commands is a micro-genetic algorithm running with basic genetic
operators on few generations of a small population of individuals.
Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

Giovanni Rappa
March to September 2011
Masters of Aerospace Engineering

Research Title: Hybrid Game Multi-Objective
Evolutionary Algorithm for Manned and Unmanned
Aerial Vehicles Mission Path Planning.

The aim of this research is to continue the
modelling and simulation aspects of the
Green Falcon Solar powered UAV. A six degree of freedom dynamic
model of the aircraft was developed, including calculation of the
aerodynamic coefficients and derivatives and the open loop and trim
analysis. A comprehensive model of the electric propulsion system
(battery, speed controller, engine, solar cells) was developed to
compute the behaviour of the UAV in level flight.

Giovanni’s research is to develop and test a
Hybrid Game Multi-Objective Evolutionary
Algorithm for Manned and Unmanned Aerial
Vehicles Mission Path Planning. A robust optimization method was
developed and applied to convex, non convex discontinuous multiobjective mathematical functions and mission path planning problems.

Principal Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)
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Federica Solda
September 2011 to February 2012

Miguel Angel Olivares-Mendez
June to December 2011

Masters of Aerospace Engineering

PhD

Research Title: Multidisciplinary Design and
Analysis of a Spore Trap

This project expands the capabilities on the
potential of using an unmanned aerial vehicle
fitted with a spore trap to detect and monitor
spores of plant pathogens. The aim of this
research project is to redesign the flying spore trap.
A new design is to be developed, manufactured and bench tested in
the lab and in the wind tunnel. The design is to be optimised and to
be lighter, more aerodynamically efficient, reliable and robust. This
type of tool allows the geolocation of spores and for authorities to
quarantine the site to prevent further spread of the disease.
Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

Andrea Bertola
September 2011 to April 2012
Masters of Aerospace Engineering

Research Title: Dynamic Adaptive Onboard
Replanning for UAV or Highly Automated Aircraft

Research Title: Soft-Computing techniques for
vision-based control of UAVs

The main objective of this research is to develop
visual servoing controllers based on SoftComputing techniques. These controllers are
used for different tasks in the real-world, like
object following, obstacle avoidance tasks for aerial robots and to
automate driving with robotic cars. Miguel’s visit has been funded by
the Spanish Science and Technology Ministry under the grant CICYT
DPI2010-20751-C02-01, EU FP7 IRSES Program Marie Curie – PIRSESGA-2009-230797 – ICPUAS.
Supervisor: Dr Luis Mejias Alvarez (QUT)

Ignacio Mellado
August to November 2011
PhD

Research Title: Rapid Prototyping Framework for
Visual Control of Autonomous Micro Aerial Vehicles

It involves study and development of an algorithm able to solve
the problem of trajectory replanning updating and showing the
current trajectory on Matlab and Google Earth enhancing the visual
interaction of the user.

The main focus of this research is the
application of computer vision techniques as
a feedback source for system control. Three
examples of unmanned vehicles developed
by the group will be introduced: a car, a truck and a quadrotor. The
ground vehicles are prototypes for an urban transportation system
for Siemens Spain. The aerial vehicle will be used as a test platform
for our vision and control algorithms. It will also address some
aspects of the software architectures, vision algorithms, control
strategies and communications. Ignacio’s visit has been funded by
the Spanish Science and Technology Ministry under the grant CICYT
DPI2010-20751-C02-01, EU FP7 IRSES Program Marie Curie – PIRSESGA-2009-230797 – ICPUAS.

Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

Supervisor: Dr Luis Mejias Alvarez (QUT)

This research program project reviews and
presents a novel strategy for dynamic adaptive
path planning using Dynamic RRT and Game
theory. The methods are applied to improve
Search and Rescue mission planning and achieve dynamic replanning
in the presence of no fly zones or static obstacles.

52

Australian Research Centre for Aerospace Automation

Vacation Students
Jiansen Lin
November 2011 to February 2012

Jennifer Broadmeadow
November 2011 to February 2012
QUT B.Eng (Mechatronics)
Research Focus: Undergraduate student development

QUT B Eng (Aerospace Avionics)

of a low profile mechanism for controlling the landing

Research Focus: Human Machine Interfaces for Indoor

position of a payload deployed at low altitude. A small

Quadcopter

autonomous parafoil vehicle is designed for the reliable,
precise and economical distribution of sensors. Future

The purpose of the research is to develop
software interfaces for an interactive multi-user
table. The project will investigate multiuser
graphical user interfaces for Unmanned Aerial Systems in civil
applications. We will make use of an AR.DROME Quadcopter as a
main development platform. The project will create an interface
that is integrated with a VICON system for indoor localisation.
Additionally, a camera onboard the Quadcopter must be used and
displayed in the interactive table.

aspirations for the project include integration of a real-time image processing

Expected outcomes include a software framework that can be used to
test different research algorithms in a fast and convenient way.

ARCAA support of Introduction to Systems Design and
Advanced Systems Design units at QUT:

Project Supervisor: Dr Luis Mejias Alvarez (QUT)

Matthew Rys
November 2011 to February 2012
QUT B.Eng (Aerospace Avionics)
Research Focus: Undergraduate Design of a passive
actuation mechanism for a 2D LIDAR onboard a robotic
helicopter, to increase the LIDAR’s field of view for
real-time 3D sensing and obstacle detection.

Supervisor: Dr Farid Kendoul (CSIRO)

Yifan Qiu
November 2011 to February 2012

system for enhanced target location and vision-based guidance.

Supervisor: Dr Ash Tews (CSIRO) and Professor Peter Corke (QUT)

Undergraduate Projects
SRUAV 2011 QUT Undergraduate Projects

QUT Aerospace Avionics and Software Engineering students
undertook a diverse range of aerospace projects in 2011. They
included the development of a Search and Rescue UAS to be
entered in the 2012 UAV Outback Challenge, the design and
manufacture of a 3DOF rotary wing education platform and
the development of numerous software tools to be used in the
modelling and experimental phases associated with developing
indoor UAS capability. Adopting a systems engineering approach
and incorporating some elements of research, Dr Felipe Gonzalez,
Mr Aaron Mcfadyen and Dr Luis Mejias provided the support required
for students to develop and test their subsystems and manage the
interfaces between them. Students specialised in solving problems
from the fields of computer vision, autonomous control, target
tracking, communications and user interface design. An industry
panel consisting of engineers and managers from Boeing Australia,
Raytheon, Australian Aerospace and GE aviation, was impressed with
the progress and quality of the student work during their mid year
and end of the year seminar presentations.

UNSW B.Eng (Mechatronic Engineering)
Research Focus: Undergraduate Development of
a Graphical User Interface (GUI) to facilitate UAS
mission planning. The GUI will allow the user to

Supervisors:
Dr Luis Felipe Gonzalez Toro (QUT), Dr Luis Mejias Alvarez (QUT) and
Mr Aaron Mcfadyen (QUT PhD Student)

generate missions consisting of simple waypoint
following by drag-and-drop of basic mission actions
from a library of action templates onto a map, and
adjusting the action element to suite the mission.

Supervisors: Dr Farid Kendoul (CSIRO) and Dr Stefan Hrabar (CSIRO)
QUT SRUAV Undergraduate team
L to R:
Falouthy Bahfenne
Elizabeth Roy
James Cahill
Luke Horwood
Brent Richardson
Matthew Rys
Matthew Grainger
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ARCAA Performance

2011
2010
2009

ARCAA has reporting requirements at a number of levels. These include eight
Key Performance Indicator measures for Queensland Government listed later in
this report.
In line with QUT’s Blueprint 3, the Vision and Values of the University are being met
by ARCAA through:
• high impact research and development in selected areas at the highest international
standards reinforcing our applied emphasis and securing significant commercial and practical
benefits for the community and for our partners
• strengthening and extending our strategic partnerships with professional and broader
community to reflect both our academic ambitions and our civic responsibility.
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ARCAA Workplace Health & Safety Report
ARCAA’s health and safety performance in 2011 was recorded as four incidents, with a total injury loss time of zero hours. Implementation of
an automated Safety Management System toward the end of year was a significant step towards ARCAA’s response to the audit findings from
2010, and also positioned ARCAA to be ready for the new National Workplace Health and Safety framework. This new national framework
has also been a catalyst for the role of Workplace Health and Safety Officer (WHSO) to be abolished across Queensland. As a result, from
1 January 2012, Lyn Pearson will no longer undertake the ARCAA Health and Safety Officer function. At that same time, Paul ZapoteznyAnderson steps down as Workplace Health and Safety Representative and Jason Ford steps down as Academic Representative on the ARCAA
WHS Committee. Under the new legislation, the ARCAA H&S Committee will cease and new arrangements for H&S representation at Faculty
level will be instigated. ARCAA will continue to operate with a H&S workgroup.
Late 2011 saw progress made toward the installation of a physical barrier netting system for the operation of autonomous rotorcraft within the
ARCAA hangar space. This installation, due for completion early 2012, will enable the safe operation of multiple rotorcraft within the controlled
research space, and will facilitate better operating practices for our staff and students alike.
Continued improvement opportunities lie in the areas of development of an internal safety element audit program for managers, and
refinement of the competency to operate system for operators of plant and equipment.

Associate Professor Duncan Campbell
Acting ARCAA Director
December 2011

Consequences: How severely it hurts someone (if it happens)?
Likelihood: How likely
is it to happen?

Insignificant
(no injuries,
no damage)

Minor
(first aid treatment
only damage /
spillage contained
at site)

Moderate
(medical treatment,
damage / spillage
contained but with
outside help)

Major
(extensive injuries;
loss of production;
significant impact)

Catastrophic
(death; toxic release
of chemicals;
extensive damage)

Almost certain – expected to
occur in most circumstances

3
H

3
H

4
A

4
A

4
A

Likely – occurs frequently in most
circumstances

2
M

3
H

3
H

4
A

4
A

Possible – has been known to
occur in certain circumstances

1
L

2
M

3
H

4
A

4
A

Unlikely – could occur at some
time but improbably

1
L

I
L

2
M

3
H

4
A

Rare – may occur but only in
exceptional circumstances

1
L

1
L

2
M

3
H

3
H

Score and Statement
4
A: Acute
3
H: High
2
M: Moderate
1
L: Low

Action
ACT NOW to eliminate or reduce risk – URGENT – do something about the risks immediately. Refer to
management if outside your scope to control. Proceed only with the greatest caution.
Implement controls to remove or reduce the risk before proceeding. Refer to management if outside your scope
to control. Seek advice, stay focused and remain aware.
Proceed with caution and monitor progress closely. Follow safe work procedures. Stay focused and remain aware.
Proceed with activity. Record and review if any equipment/people/materials/work processes or procedures
change. Remain aware.
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KPIs

Key Performance Indicators
KPI

Performance Measure

1. Commercialisation

1 Patent application, copyright, trade mark or new licence generated on average every 2 years

2011 result:
• Successful delivery of commercial Flight Assist System (FAS) research project
• Body of work $1.3m over 16 months
• Project completion April 2012
This KPI has been achieved

KPI

Performance Measure

2. Employment of
Professional Staff

Increase the number of research, technical or business development staff and post graduate students engaged
in ARCAA by 5% per annum to the capacity of the facility (around 25 including post-graduate students) within 5
years of practical completion

2011 result:
• 9 new commencements including research, technical, operations and business development roles
• Net increase in staff numbers minimal from 2010, however operating at more than capacity
• 22 PhD and Masters students
This KPI has been achieved

Staffing
Research

Technical

Management
and Centre
Operations

Business Development

Luis Mejias Alvarez

John Lai

Ken Andrews

Dennis Frousheger

Duncan Campbell

Bilal Arain

Yuee (Emily) Liu

Ryan Fechney

Andrew Keir

Iftah Gideoni

Troy Bruggemann

Michael Mason

Richard Glassock

Lyn Pearson

Lindsay Pears

Duncan Campbell

Torsten Merz

Duncan Greer

Sebastiaan Veldman

Rod Walker

Reece Clothier

Peter O’Shea

Po Hu

Peter Corke

Jonathan Roberts

Rhys Mudford

Jason Ford

Luis Felipe Gonzalez Toro

Chris Turner

Stefan Hrabar

Ben Upcroft

Brett Wood

Farid Kendoul

Rod Walker
Xilin Yang
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KPI

Performance Measure

3. Education and Skills
Development

At least 3 PhD and/or Masters Degree students graduating per annum averaged over any 5 year period

2011 result:
• QUT – 3 PhD and 1 Masters graduated
• Overseas visiting students – 1 PhD and 3 Masters graduated
This KPI has been achieved

KPI

Performance Measure

4. Collaboration

1. Average of 1 visiting national or international visiting scientists per annum, averaged over 5 years.
2. 1 new collaboration every two years

2011 result:
KPI 4.1
• Gilles Coppin (Telecom Bretagne, France) – May
• Pascual Campoy (University of Madrid) - July to October
KPI 4.2
• Royal Melbourne Institute of Technology – ARCAA Senior Research Fellow, Reece Clothier, provided an invited guest lecture to final year
aerospace engineering degree program
This KPI has been achieved

KPI

Performance Measure

5. Research &
Development
Excellence

1. 3 refereed scientific papers, published in national or international journals or books per annum (averaged over
5 years)
2. 8 conference papers, articles or industry reports published per annum (averaged over 5 years)

2011 result:
KPI 5.1
• 16 Journal Articles
KPI 5.2
• 28 Refereed Conference Papers
• 1 Non Refereed Conference paper
• 3 Magazine Article
• 1 Industry Report
This KPI has been achieved
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KPIs

Publications
Category

Title

Impact
Factor*

Authors

Location

Journal Articles

* 5-Year Journal Impact Factor from: 2010 Journal Citation Reports Science Edition, ISI Web of Knowledge, Thompson Reuters.

58

Fixed-Wing Attitude Estimation Using Temporal
Tracking of the Horizon and Optical Flow

3.553

Dusha D, Mejias L &
Walker R

Journal of Field Robotics,
May/June 2011 Vol 28 (3)

Vision Based Control for Fixed Wing UAVs
Inspecting Locally Linear Infrastructure Using Skidto-Turn Maneuver

0.884

Mills S, Ford J &
Mejias L

Journal of Intelligent and
Robotic Systems, Jan 2011 Vol
61 (1), Pp 29-42

Assessment of the Suitability of Public Mobile
Data networks for Aircraft Telemetry and Control
Purposes

4.154

Gonzalez LF, Walker
R, Rutherford N &
Turner C

Progress in Aerospace
Sciences, Apr 2011 Vol 47 (3)

Control of Aircraft for Inspection of Linear
Infrastructure

1.982

Bruggemann T, Ford
J & Walker R

IEEE Transactions on Control
Systems Technology, Nov
2011, Vol 19 (6)

Multiobjective four-dimensional vehicle motion
planning in large dynamic environments

3.274

Wu P, Campbell D &
Merz T

IEEE Transactions on Systems,
Man and Cybernetics Part B:
Cybernetics, Jun 2011, Vol
41(3), pp. 621-634.

GPS fault detection with IMU and aircraft dynamics

1.603

Bruggemann T,
Greer D & Walker R

IEEE Transactions on
Aerospace and Electronic
Systems, Jan 2011, Vol 47 (1),
pp. 305 - 316

A Biologically Inspired Object Spectral-Texture
Descriptor and its Application to Vegetation
Classification in Power Line Corridors

1.691

Li Z, Hayward R,
Walker R & Liu Y

IEEE Geoscience and Remote
Sensing Letters, Nov 2011, Vol
8 (4), pp. 631-635.

Airborne vision-based collision-detection system

3.553

Lai J, Mejias L &
Ford J

Journal of Field Robotics,
Mar/Apr 2011 Vol 28(2), pp.
137-157

Hybrid-Game Strategies for multi-objective design
optimization in engineering

1.862

Lee D-S, Gonzalez
LF, Periaux J,
Srinivas K & Onate E

Computers & Fluids Journal,
Aug 2011, Vol 47 (1), pp.
189–204

Efficient hybrid-game strategies coupled to
evolutionary algorithms for robust multidisciplinary
design optimization in aerospace engineering

5.432

Lee D-S, Gonzalez
LF, Periaux J &
Srinivas K

IEEE Transactions on
Evolutionary Computation,
April 2011, Vol 15 (2), pp.
133-150

Active transonic aerofoil design optimization using
robust multiobjective evolutionary algorithms

0.617

Lee D-S, Periaux J,
Onate E, Gonzalez
LF & Qin N

Journal of Aircraft: Devoted
to Aeronautical Science and
Technology, May-Jun 2011,
Vol. 48 no. 3

Development of an Autonomous Unmanned Aerial
System to Collect Time-Stamped Samples from
the Atmosphere and Localize Potential Pathogen
Sources

3.553

Gonzalez LF,
Narayan P, Castro M
& Zeller L

Journal of Field Robotics,
2011, Vol 28 Issue 6, Nov/Dec,
pp.961-976

Robust Multidisciplinary UAS Design Optimisation

1.717

Lee D-S, Gonzalez
LF, Srinivas K &
Onate E

Journal of Structural and
Multidisciplinary Optimization
(2011) Sept

Definition of airworthiness certification framework
for civil Unmanned Aircraft Systems (UAS)

1.724

Clothier R, Palmer R,
Walker R & Fulton N

Safety Science, 2011 Vol 49
(6), July, pp. 871-885

Spectral-texture Feature Extraction Using Statistical
Moments with Application to Object-based
Vegetation Species Classification

New Journal
– no impact
factor as yet

Li Z, Hayward R, Liu
Y & Walker R

International Journal of Image
and Data Fusion, 2011, Vol
2 (4)

Double-shock control bump optimization using
evolutionary algorithms hybridized

0.504

Lee D-S, Gonzalez
LF, Periaux &
Bugeda M

Proceedings of the Institute
of Mechanical Engineers,
Part G: Journal of Aerospace
Engineering, Part G: Journal
of Aerospace Engineering
Oct 2011, vol. 225 (10), pp.
1175-1192
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Refereed Conference Papers

Category

Title

Authors

Location

Flight testing of an augmented separation management system
providing separation protection during failure of the central
communication network

Fan S & Ford J

Proceedings of AIAC14
Fourteenth Australian
International Aerospace
Congress, 28 Feb – 3 Mar,
Melbourne Vic

Aircraft automation tasks requiring switched mode control

Techakesari O &
Ford J

Proceedings of the
Fourteenth Australian
International Aerospace
Congress, 28 Feb – 3 Mar,
Melbourne VIc

Aircraft emission reduction through multi-disciplinary flight path
optimisation

Gonzalez LF Lee
D-S, Walker R &
Periaux J

Proceedings of the 14th
Australian International
Aerospace Congress
(AIAC14), 28 Feb – 3 Mar,
Melbourne VIc

Optimal-Stopping Control for Airborne Collision Avoidance and
Return-To-Course Flight

ZapoteznyAnderson, P &
Ford J

Australian Control
Conference, Nov 2011,
Melbourne Vic

Advanced Computational Intelligence System for Inverse
Aeronautical Design Optimisation

Lee D-S, Periaux J,
Onate E & Gonzalez
LF

2011 IEEE 9th International
Symposium on Parallel and
Distributed Processing with
Applications Workshops,
pp.299-304, Busan South
Korea

An FPGA-based Approach to Multi-Objective Evolutionary
Algorithm for Multi-disciplinary Design Optimisation

Kok J, Gonzalez
LF, Kelson NA &
Periaux J

In Evolutionary and
Deterministic Methods for
Design, Optimization and
Control (Eurogen 2011), Sept,
Italian Aerospace Research
Center, Capua Italy

Guidance of aircraft in periodic inspection tasks

Bruggemann T &
Ford J

AUCC Conference, 10-11 Nov
2011, Melbourne VIc

Compensation of un-modelled aircraft dynamics in airborne
inspection of linear infrastructure assets

Bruggemann T &
Ford J

AUCC Conference, 10-11 Nov
2011, Melbourne Vic

Fat and Thin Adaptive HMM Filters for Vision Based Detection of
Moving Targets

Wainwright A Ford J
& Lai J

Australasian Conference on
Robotics and Automation, 7-9
Dec 2011, Melbourne Vic

Detection versus False Alarm Characterisation of a Vision-Based
Airborne Dim-Target Collision Detection system

Lai J, Ford J, Mejias
L, O’Shea P &
Walker R

International Conference on
Digital Image Computing:
Techniques and Applications
(DICTA) 6-8 Dec 2011,
Sunshine Coast Qld
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KPIs

Refereed Conference Papers (CONT)

Category

60

Title

Authors

Location

A Multi-Resolution Image Alignment Technique Based on Direct
Methods For Pose Estimation of Aerial Vehicles

Martinez C, Mejias L
& Campoy P

Digital Image Computing
Techniques and Applications
(DICTA), 6-8 Dec 2011,
Sunshine Coast Qld

Omnidirectional Bearing-only See-and-Avoid for Small Aerial
Robots

Mejias L,
Mondragon I &
Campoy P

5th International Conference
on Automation, Robotics and
Applications, 6-8 December
2011, Wellington, New
Zealand

Aerial Object Following Using Visual Fuzzy Servoing

Olivares-Mendez
M, Mondragon I,
Campoy P, Mejias L
& Martinez C

RED-UAS, 30 Nov – 1 Dec
2011, Seville, Spain

Multi-sensor data fusion for UAV navigation during landing
operations

Yang X, Mejias L, &
Garratt, M

ACRA,7-9 Dec 2011,
Melbourne, VIC

A Hardware-Based Multi-Disciplinary Design Optimization Method
for Aeronautical Applications

Kok J, Gonzalez
LF, Kelson NA &
Gurnett T

In Papadrakakis, M., Onate,
E., & Schreer, B. (Eds.)
Proceedings of The 4th
International Conference on
Computational Methods for
Coupled Problems in Science
and Engineering, 20-22 June
2011, Kos Island, Greece

Coupling Hybrid-Game Strategies with Particle Swarm
Optimisation for Multi-Objective High Lift Systems Design
Optimisation

Lee D-S, Periaux
J, Gonzalez LF &
Onate E

In Papadrakakis, M., Onate,
E., & Schrefler, B. (Eds.)
Proceedings of the IV
International Conference on
Computational Methods for
Coupled Problems in Science
and Engineering, International
Center for Numerical
Methods in Engineering
(CIMNE), 20-22 Jun 2011, Kos
Island, Greece

Practical Stability of Approximating Discrete-Time Filters with
Respect to Model Mismatch Using Relative Entropy Concepts

Techakesari O, Ford
J & Nesic D

50th IEEE Conference on
Decision and Control, 12-15
Dec 2011, Orlando, Florida
USA

An Infinite-Horizon Robust Filter for Uncertain Hidden Markov
Models with Conditional Relative Entropy Constraints

Ford J, Ugrinovskii V
& Lai J

Australian Control
Conference, 10-11 Nov 2011,
Melbourne, Vic

Practical Stability with Respect to Model Mismatch of Approximate
Discrete-Time Output Feedback Control

Techakesari O &
Ford J

Australian Control
Conference, 10-11 Nov 2011,
Melbourne, Vic

Relative Entropy Rate Based Design for Linear Hybrid System
Models

Techakesari O &
Ford J

Australian Control
Conference, 10-11 Nov 2011,
Melbourne, Vic

Reactive Obstacle Avoidance for a Rotorcraft UAV

Hrabar S

IEEE/RSJ International
Conference on Intelligent
Robots and Systems (IROS
2011), 25-30 Sept, San
Francisco USA

PTZ Camera Pose Estimation by Tracking a 3D Target

Hrabar S, Corke P &
Hilsenstein V

IEEE International Conference
on Robotics and Automation
(ICRA 2011), 9-13 May,
Shanghai China
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Industry
Report

Magazine Articles

NON Refereed
Conference
Papers

Refereed Conference
Papers (cont)

Category

Title

Authors

Location

Beyond Visual Range Obstacle Avoidance and Infrastructure
Inspection by an Autonomous Helicopter

Merz T & Kendoul F

IEEE/RSJ International
Conference on Intelligent
Robots and Systems (IROS
2011), 25-30 Sep, San
Francisco USA

Autonomous Unmanned Helicopter System for Remote Sensing
Missions in Unknown environments

Merz T & Chapman S

International Conference on
Unmanned Aerial Vehicles in
Geomatics (UAV-g), 14-16 Sep
2011, Zurich Switzerland

Flight Control of a Rotary Wing UAV Including Flapping Dynamics

Bilal Ahmed B &
Pota H

IFAC 18th World Congress, 28
Aug – 2 Sep 2011, Milano Italy

Towards a Unified Framework for UAS Autonomy and Technology
Readiness Assessment (ATRA)

Kendoul F

International Conference
on Intelligent Unmanned
Systems, 31 Oct – 2 Nov 2011,
Chiba Japan

The Smart Skies Project : enabling technologies for UAS operations
in non-segregated airspace

Clothier R

AUVS-Australia’s Unmanned
Systems Conference, 27th Feb
- 1st Mar 2011, Melbourne VIC

A biologically inspired object spectral-texture descriptor and its
application to vegetation classification in power-line corridors

Li Z, Hayward R,
Walker R & Liu Y

IEEE Geoscience and Remote
Sensing Letters

The Smart Skies project

Clothier R, Walker
R, Baumeister R,
Brunig M, Roberts J,
Duggan A & Wilson
M

IEEE Aerospace and
Electronic Systems Magazine,
26 (6) June, pp. 14-23

Demonstration of closed-loop airborne sense-and-avoid using
machine vision

Mejias L, Lai J, Ford
J & O’Shea P

IEEE Aerospace and
Electronic Systems Magazine

Australian Research Centre for Aerospace Automation

Gonzalez L F,
Campbell D and
Walker R

UVS International UAS
Yearbook 2011

Shortwave infrared (SWIR) imagery for airborne sense-and-avoid

Ford, J

Report for 2011 Spitfire
Defence Memorial Fellowship,
15 Dec., 2011.
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KPIs

KPI

Performance Measure

6. Technology Transfer

1. 3 policy submissions, information publications, media releases or events promoting uptake of ARCAA research
results on average per annum
2. 2 conferences, seminars, forums or workshops, professional education activities organised per annum

2011 result:
KPI 6.1
• 13 media releases via ARCAA Website  
• 2 Wesam Alsabban iENA award news articles on QUT website
• 1 Outback Challenge article on QUT website
• 975 ARCAA Annual Reports distributed
• ARCAA participation in Insitu Pacific Ltd Risk Workshop 15 Feb
• 2 Teleconferences and 1 workshop for AAIF Sub Committee
• Solar powered UAV display at Melbourne Museum for 3 months – design and development for fire fighting and planning
• 28 media articles
• 3 examples of outcomes of research into unit content QUT & RMIT
KPI 6.2
• 8 ARCAA Research Forums
• 15 professional development opportunities
This KPI has been achieved

Media
February

•
•
•
•

01/02/2011 - Flight Global – “Seabird prepares to remodel Seeker patrol aircraft“
http://www.flightglobal.com/articles/2011/02/01/352560/seabird-prepares-to-remodel-seeker-patrol-aircraft.html
02/02/2011 – Aviation Advertiser – “Seeking perfection”
http://www.aviationadvertiser.com.au/news/2011/02/seeking-perfection/
25/02/2011 – The Australian – “Seabird Aviation upgrades as it seeks a higher profile”
http://www.theaustralian.com.au/business/aviation/seabird-aviation-upgrades-as-it-seeks-a-higher-profile/story-e6frg95x-1226011542472
21/2/11 - Flight Global – “Australian aerospace targets international appeal – Getting in on the ground floor”
http://www.flightglobal.com/news/articles/australian-aerospace-targets-international-appeal-353372/

March

•
•

QUT BEE Faculty Postgraduate Prospectus Pages 12 & 24
QUT Undergraduate Prospectus Pages 4 & 15

April

•

2/4/11 – Channel 10 Scope “UAVs and ARCAA Research” Fixed Wing UAS
http://ten.com.au/scope-20822.htm
7/4/11 - AAIF newsletter Issue 7 “ARCAA”
21/4/11 – Computerworld “Vegetation management project worth $44 million in savings over five years”
21/04/2011 – “Ergon Energy and Google join forces” – The Hon. Stephen Robertson, Energy & Water Utilities, Qld Government
http://www.cabinet.qld.gov.au/MMS/StatementDisplaySingle.aspx?id=74507
21/04/2011 – Computer World – “Ergon to host geo data in Google Cloud”
http://www.computerworld.com.au/article/384025/ergon_host_geo_data_google_cloud/

•
•
•
•
May

•

More than Just War Drones, Engineers Australia Magazine

June

•
•

ARCAA Research & Smart Skies Project Team
Courier Mail June 11-12, Page 25, QUT Vice Chancellor’s Excellence Award

July

•

ARCAA Research & Smart Skies Project Team, iAwards 11 July 2011 www.iawards.com.au “iAwards platforms prominent Australian technology
innovators”
QUT VC Update Vice Chancellor’s Awards for Excellence

•
August

•
•
•

ARCAA Research - QUT Solutions
Seabird Flyer Newsletter “Bundaberg International Air Show”
25/8/11 - Smart Company – “The 15 most influential people in Australian IT”, Ian Oppermann
http://www.smartcompany.com.au/index.php

September

•
•
•

25/10/11 – Newswire - UAV Outback Challenge – “UAV Outback Challenge inspires Chelsea to be an aerospace engineer” http://medianewswire.com/release_1159144.html
Aviation Business “Securing the Smart Skies”
14/9/11 – QUT VC Update – “Research Capacity and Performance – ARCAA”

October

•
•
•
•

7/10/11 - UAV Outback Challenge - Moreton Border News “An Aerial Challenge”
13/10/11 - Courier Mail – “Aviation Expert Soared High”
19/10/11 - Aviation Business Australian Flying “Vale Rod Walker”
Engineers Australia Qld Cover Story “Aerial robotics takes off in Brisbane”

December

•

IEEE SPECTRUM “When Will Software Have the Right Stuff? Unmanned Planes Dominate the Battlefield yet Airliners Still Have Pilots and Co
Pilots” by Philip E. Ross
Engineers Australia, Vol 82 No 12 Page 63, December “Rod Walker 1969 – 2011”

•

62

Australian Research Centre for Aerospace Automation

End User Involvement and Impact

(including research outcomes into aerospace avionics learning)
CONTENT

University Degree Title

No of Students
Impacted

CRCSI Project 6.07 Powerline tracking example used as
part of electrical engineering subject

QUT

Bachelors of Engineering
(Electrical) ENB 350 – Year 3

~ 23

Research examples of ARCAA collision avoidance system
and helicopter

QUT

Bachelor of Engineering
(ENB 200 Introducing
Engineering Systems) – Year 2

~ 700

Research examples of ARCAA collision avoidance system
and helicopter

RMIT
Reece Clothier
Guest lecturer

Bachelor of Engineering
(Engineering Design)– Year 4

~ 50

Professional Development
LOCATION

DATE

ATTENDED BY

Professional Development

Brisbane

Throughout 2011
& ongoing

Rhys Mudford

Single Engine Command Instrument Rating

Brisbane

17 Mar

Aaron Mcfadyen

Drivers Licence for MOC

Sydney

28-29 April

Duncan Greer & Michael
Mason

CASA Human Factors and Human Machine Interaction (HMI) workshop

Kingscliffe

11-13 May

Duncan Campbell

Senior Leadership Group Conference

Gold Coast

14-17 Jul

Andy Keir

Tertiary Education Management Conference

Brisbane

2nd half of 2011
& ongoing

Andy Keir

Masters of Business Administration - QUT

S E Queensland

9 Aug

Duncan Greer

Biennial Flight Review in the ASL

Gold Coast

25-26 Aug

Lyn Pearson

Office Professionals Conference

ARCAA

5 Oct

Reece Clothier
Yuee (Emily) Liu
Ken Andrews
Luis Felipe Gonzalez Toro
Sebastiaan Veldman
Luis Mejias Alvarez
Andy Keir
Xilin Yang
Pascual Campoy
Troy Bruggemann

Research & IP Management Best Practice Workshop

Brisbane Airport

30 Nov

Paul Zapotezny-Anderson

CASA Risk Management Workshop

Melbourne

16 Nov

Reece Clothier

CASA Risk Management Workshop
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KPIs

Workshops/Briefings
Title

Date

Attended by

Location

CSIRO UAS Workshop

25 February

CSIRO Staff

ARCAA

ARCAA/CSIRO Optimisation in Air Transport Management Workshop

27 July

ARCAA Academics

ARCAA

CASA briefing to ARCAA on (ICAO) International Civil Aviation
Organisation UAS working panel activities

3 August

Reece Clothier, Duncan
Campbell, Andy Keir, Dennis
Frousheger

ARCAA

KPI

Performance Measure

7. Investment in
Research

1. Secure $200,000 per annum of external funding for ARCAA activities for the five year period following practical
completion of the ARCAA building
2. From year 5 to 10 of the term, maintain external funding for ARCAA activities at not less than $250,000 per annum
(adjusted annually to reflect changes in the CPI)

2011 result:
KPI 7.1
• 5 grants totalling $2,186,896.24 (in the second year following practical completion)
KPI 7.2
• Not applicable
This KPI has been achieved

Research Grants and Scholarships
AWARDED BY

START
DATE

END DATE

SCHEME

PROJECT

NAME

Australian Research
Council

22/10/2010

31/12/2011

ARC Linkage

Automated vision-based
aircraft collision warning
technologies

1.
2.
3.
4.
5.

Cooperative Research
Centre for Spatial
Information

17/01/2011

03/04/2012

CRC

Flight Assist System (FAS)
Demonstrator

1.
2.
3.
4.

Cooperative Research
Centre for Spatial
Information

01/01/2011

31/12/2013

CRC

Enhanced Flight Assist System
(eFAS) for Automated Aerial
Survey of Powerline Networks

1.
2.
3.
4.
5.
6.

Australian Academy of
Science

01/11/2008

30/11/2011

Marie Curie
Actions –
International
Research Staff

International Cooperation
Program for Unmanned Aerial
Systems (UAS) Research and
Development (ICPUAS)

1.
2.

Study Overseas
Short-Term Student
Mobility Programs
Attend and
research for
one semester at
Telecom-Bretagne
University France
CRCSI Top Up
Scholarship

Aerospace

1. Felipe Gonzalez

Human Machine Interaction

Ting (Brendan) Chen
(PhD)

eFAS

Jonathan Kok

DEEWR

Awarded
Dec 2011

31/12/12

Australian Academy of
Science Academic Visits/
French Embassy

August 2011

February 2012

Cooperative Research
Centre for Spatial
Information
Total for 2011

01/04/2011

18/07/2013
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3.

Jason Ford
Luis Mejias
Rod Walker
Peter O’Shea
Deborah Bullock
(external)
Jason Ford
Rod Walker
Duncan Campbell
Graeme Kernich
(external)
Jason Ford
Rod Walker
Luis Mejias
Duncan Campbell
Felipe Gonzalez
Graeme Kernich
(external)
Luis Mejias
Pascual Campoy
(external)
Nabil Aouf
(external)

$2,194,396.40

KPI

Performance Measure

8. Community
Engagement

1. Average of 2 presentations per year to community groups
2. Average of 6 presentations or publications per year to avionics industry groups, schools, TAFEs, government
bodies, etc
3. Involvement in QUT train displays every two years
4. Hold Open Day at ARCAA building at Brisbane Airport annually

2011 result:
KPI 8.1
• Presence and display at Avalon Air Show, February
• Presence and display at Wide Bay International Air Show, August
• Presence and display at Maryborough Technology Challenge, September
• Coordinating and participating in UAV Outback Challenge, September
• Participation in Angel Care Flight, Theodore to Archerfield, October
• Flight Assist System (FAS) project manager networked at Local Government Association of Queensland gathering, Gold Coast
• Presentation at Qld Government UAS Forum, Aviation High, November
• Presence and display at “AusIndustry Innovation in Australia Showcase”, Brisbane Exhibition and Convention Centre, December
KPI 8.2
• 3 high school presentations, demonstrations and facility tours at ARCAA
• 16 presentations and facility tours to industry and academic groups at ARCAA
• 2 ARCAA staff attended 2 CASA regulatory risk assessment workshops, December
• 1 forum panel participation, April, Santa Rosa California
• 1 work experience student from Aviation High, September
KPI 8.3
• N/A – QUT Train not active this year
KPI 8.4
• Aviation Careers Expo held at Aviation Australia – 25 Boronia Rd Brisbane Airport
o Display stand manned by SRUAV team
o MOC display and demonstration on tarmac
o Presentation of ARCAA research
• 18 Industry and Academic Group visits to ARCAA site
This KPI has been achieved
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KPIs

Presentations & Community Engagement
Presentation

Date

Presenter

Location

The Smart Skies Project:
Enabling Technologies for UAS
Operations in Non-Segregated
Airspace

27 February - 1st March

Reece Clothier

AUVS Australia Unmanned
Systems Conference, Melbourne

Smart Skies Project

30 March

Dennis Frousheger, Stefan
Hrabar, Bilal Arain, Torsten
Merz

Queensland Centre for Advanced
Technologies

The Australian Research Centre
for Aerospace Automation:
World Leading Research in
Automated Aviation Systems

24 May

Reece Clothier, Duncan
Campbell, Neale Fulton
and Alan Dormer

The Centre for Advanced Studies
in Air Traffic Management –
Thales CASIA, Melbourne

Keynote Presentation – The
Australian UAS Experience

10 June

Reece Clothier

The New Zealand Robotic
Systems Network, Auckland
University

Recent developments at the
Australian Research Centre for
Aerospace Automation.

13-17 June

Reece Clothier

In Asia-Pacific Economic
Cooperation (APEC) Global
Navigation Satellite Systems
(GNSS) Implementation Team 15,
Brisbane Qld

UAS Classification: Key to
Effective Airworthiness and
Operational Regulations

24 June

Reece Clothier

In Royal Aeronautical Society
Unmanned Aircraft Systems
Specialist Group, UAS
Classification Workshop, London,
UK

ARCAA and its research

2 July

Reece Clothier

Dept of Infrastructure and
Transport, Canberra

ARCAA and its research

26 July

Reece Clothier, Andy Keir

Qld Premiers IT Industry Lunch

Angel Care Flight - Theodore to
Archerfield

5 August

Rhys Mudford

Carry a regional patient to
Brisbane for specialist medical
treatment

ARCAA and its Research

27 August

Andy Keir

Aviation Careers Expo

“Stereo and Lidar-based
Obstacle Avoidance for
Rotorcraft UAVs”

August

Stefan Hrabar

QUT CyPhy Lab

ARCAA and its research

30 September

Reece Clothier

QUT ITS Meeting – Gardens Point

Qld Government UAS Forum

23 November

Duncan Campbell

Aviation High

Risks of Australian UAS
Operations

29 November

Reece Clothier

AON Insurance Provider

Workshop – Proposed
Regulatory Advisory materials

5 December

Reece Clothier

AAIF Melbourne
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Events
Location

Date

Attended by

Comments

Avalon Air Show

28 February
-6 March

Andy Keir, Reece Clothier, Rod Walker,
Duncan Campbell, Luis Mejias Alvarez,
Luis Felipe Gonzalez Toro, Sebastiaan
Veldman, Rhys Mudford, Duncan Greer,
Richard Glassock, Aaron Mcfadyen,
Onvaree Techakesari, Ryan Fechney,
Ken Andrews, Jon Roberts, Dennis
Frousheger, Col Phipps (QUT)

ASL MOC UAVs, static display & site cabin

ARCAA/ Optimisation in Air
Traffic Management Workshop

27 July

Reece Clothier, Andy Keir, Neale Fulton
(CSIRO), Duncan Campbell, Dennis
Frousheger, Jon Roberts, Jason Ford,
Luis Mejias Alvarez

Discuss joint research opportunities

Wide Bay International Air Show

19-21 August

Duncan Campbell, Duncan Greer,
Richard Glassock, Ken Andrews

ASL & MOC display

Aviation Careers Expo

27 August

4 QUT SRUAV students, Rhys Mudford,
Xilin Yang, Luis Felipe Gonzalez Toro
and Andy Keir

ASL, MOC, UAVs and stand display

Maryborough Tech Challenge

10-11 September

Richard Glassock & Chris Turner

MOC & UAV display

UAV Challenge Outback
Rescue 2011

27-28 September

Reece Clothier, Chris Turner, Aaron
Mcfadyen, Luis Mejias Alvarez, Dennis
Frousheger, Jon Roberts, Miguel
Olivarez

MOC, UAVs

ARCAA Prospective PhD &
Masters Info Session

7 September

Luis Felipe Gonzalez Toro, Luis Mejias
Alvarez, Jason Ford, Duncan Campbell,
Michael Mason, Andy Keir, Lyn Pearson
+ 5 students

Outline ARCAA Research opportunities &
scholarships

Angel Care Flight – Theodore to
Archerfield

5 August

Rhys Mudford

Carry a regional patient to Brisbane for
specialist medical treatment

ARCAA Engineering & IT
Undergraduate Info session

7 October

Reece Clothier, Luis Felipe Gonzalez
Toro, Andy Keir, Lyn Pearson, Richard
Glassock + 34 students

Tour of facility, present ARCAA research and
career opportunities

Local Government Council
of Queensland (LGAQ) 2011
Conference

3-6 October

Sebastiaan Veldman

Promotion of ROAMES project with CRCSI &
Ergon Energy
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Glossary of Terms

Glossary of Terms
AAIF – Australian Aerospace Industry Forum
ARC – Australian Research Council
ASL – Airborne Systems Laboratory or the Cessna plane
AUVS-A – Association of Unmanned Vehicles of Australia
BAC – Brisbane Airport Corporation
BEE – Faculty of Built Environment and Engineering, QUT
BR&T US – Boeing Research and Technology, United States
BR&T-A – Boeing Research and Technology- Australia
CASA – Civil Aviation Safety Authority
CRCNPB – Cooperative Research Centre for National Plant Biosecurity
CRCSI – Cooperative Research Centre for Spatial Information
CSIRO – Commonwealth Scientific and Industrial Research Organisation
CUAS – CSIRO Unmanned Aerial System – Helicopter
DEEDI – Queensland State Government Department of Employment, Economic Development and Innovation
DIISR – Australian Government Department of Innovation, Industry, Science and Research
DOF – Degrees of freedom
DSA – Detect, Sense and Act
DSTO – Defence Science and Technology Organisation
eFAS – enhanced Flight Assist System
FAS – Flight Assist System Project (Large-Scale Powerline Survey)
HMI – Human Machine Interaction
IP – Intellectual Property
ISG – Interactive Systems Group
JVA – Joint Venture Agreement
LiDAR – Light Detection and Ranging
NICTA – National Information and Communications Technology Research Centre of Excellence
NIRAP – National and International Research Alliance Program
QUAS – QUT Unmanned Aerial System – Fixed Wing
QUT – Queensland University of Technology
R&D – Research and Development
ROAMES – Remote Observation Automated Modelling Economic Simulation
SAR – Search and Rescue
SSRFF – Smart State Research Facilities Fund
UAS – Unmanned Aircraft Systems
UAV – Unmanned Aerial Vehicle
WNP – Whole of Network Planning
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ARCAA Collaborations
and Supporters
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Australian Research Centre
for Aerospace Automation
P +61 7 3138 1772
22-24 Boronia Road
Brisbane Airport QLD 4007
www.arcaa.aero

