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EXECUTIVE SUMMARY
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“ARCAA’s ability to rapidly 

progress from project kick-off in 

early 2008 to five flight trials in 

General Aviation airspace with 

CASA’s awareness and associated 

approvals in 2009 is a phenomenal 

achievement that deserves to be 

widely recognised.”

Don C. Winter

Vice President, Flight and Systems Technologies

Boeing Research and Technology, USA..
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We are, understandably, quite proud of 

our achievements in delivering on this 

complex project for our partners.

Quickly emerging as another flagship 

project for ARCAA is our Flight Assist 

System or FAS project.  This project has 

emerged from our three-year research 

collaboration with the CRC for Spatial 

Information (CRCSI) and Ergon Energy.  

Commencing in late 2010 the $1.3M FAS 

project will see ARCAA engineers develop 

a robust prototype of the powerline survey 

flight guidance system trialed in CRCSI 

project 6.07.  The FAS will be integrated 

into two of Ergon’s survey aircraft and will 

guide them precisely over 1 million power 

poles per year.    

The year also saw the fourth running of 

the, now internationally famous, UAV 

Outback Challenge.  This year a team 

from the University of North Dakota 

came to within a whisker of claiming 

the $50,000 prize, however their water 

bottle landed just outside the recovery 

area for Outback Joe.  It was, however, 

a most impressive attempt by a very well 

organised team!

Finally, you may notice in this report that 

we had a number staff in acting roles at 

ARCAA - this was due to my sudden 

departure due to illness in late 2010.   This 

highlighted several weaknesses in our 

management structure that have now 

been addressed through restructure and 

the employment of new operational staff.  

I take this opportunity to thank Jonathan 

Roberts, Duncan Campbell, our staff 

and the board who all stepped into the 

breach upon my departure.  This situation 

demonstrated that we have a strong and 

broad leadership team at ARCAA making 

us more resilient in the future.

2010 was a year of accomplishment for 

ARCAA with awards recognition, project 

completions, repeat client business and 

tangible commercial outcomes - indicators 

of ARCAA’s commitment to research and 

development excellence.  

The year saw the official opening of the 

ARCAA building by the Queensland 

Treasurer, the Hon. Andrew Fraser MP.  

The event was well attended by ARCAA 

stakeholders including senior executives 

from CASA, Boeing, Insitu Pacific and 

Ergon Energy.  The opening provided 

ARCAA with the opportunity to promote 

its capabilities and to showcase new 

equipment provided by the Queensland 

Government’s Smart State Research 

Facilities Fund grant.

ARCAA’s flagship project, “Smart Skies” 

had its biggest and best year in 2010 

with major demonstrations of multiple 

unmanned and manned aircraft sharing 

airspace at the Kingaroy test range.   

ARCAA’s commitment to excellence in 

supporting Boeing and Insitu Pacific is 

clearly articulated by Boeing’s Don Winter 

(see quote at left).  Recognition also came 

locally:

•	 Winner of the National Award for Best 

Research Collaboration awarded by the 

National Business Higher Education 

Round Table

•	 Winner of the Engineering Excellence 

Award awarded by Engineers 

Australia, Queensland branch in 

the category of Control Systems, 

Networks, Information Processing & 

Telecommunications

•	 Finalist in the Engineers Australia 

National Awards.

EXECUTIVE SUMMARY

Professor Rod Walker, ARCAA Director

Professor Rod Walker, ARCAA Director

OPPOSITE PAGE: 

Official Opening L to R – Duncan Campbell 

(QUT), Peter Coaldrake (VC QUT), The Hon. 

Andrew Fraser MP (Qld Treasurer), Alex Zelinsky 

(CSIRO), William Lyons (Boeing), Neil Lowry (Ergon 

Energy), Martin Betts (Dean BEE Faculty QUT) 
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GOVERNANCE AND MANAGEMENT

ARCAA 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.

“There are significant market 

opportunities for the use of 

UAVs in commercial applications, 

however the technology barrier of 

gaining routine access to civilian 

airspace must be overcome. 

ARCAA’s world-class research and 

development, along with their 

industry and regulatory initiatives, 

are critical to achieving this goal 

and opening up these

new markets.”

David Gray, Chair of ARCAA..
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THE BOARD

David Gray
Chair

Rod Walker, QUT  
Director, Non voting member

Jonathan Roberts, CSIRO 
Deputy Director, Non voting member

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.     

Additional to his current ARCAA duties, 

David  is Chairman of WaterSecure and 

QCIF, and deputy Chairman of CASA. He 

received the Centenary Medal for his 

services to the aviation industry  and was 

awarded an Honorary Doctorate of the 

Queensland University of Technology. 

Rod has degrees in Electrical Engineering, 

Computer Science and a PhD in Satellite 

Navigation and Electromagnetics, the 

latter involving a year long sabattical at the 

Rutherford Appleton Laboratory, Oxford 

UK. From 1997 to 2005 he was the program 

leader for the GNSS payload on “FedSat”, 

working closely with NASA’s Jet Propulsion 

Lab in Pasadena, CA. From 1999-2009 he 

taught in QUT’s Bachelor of Aerospace 

Avionics. He rose to the position of 

Professor of Aerospace Avionics at QUT 

by 2008. During this time he was involved 

in training over 300 aerospace engineers. 

 

For more than a decade now, Rod has 

worked with QUT’s partners to create 

ARCAA - which now has over 35 staff and, 

since November 2009, its own dedicated 

research facility.  He is a passionate 

advocate for advancing the opportunities 

available to young aerospace engineers 

and for promoting Australia’s “can do” 

reputation internationally.

  

Jonathan currently leads the CSIRO 

ICT Centre’s Autonomous Systems 

Laboratory, an 80 person research lab 

focussing on field robotics and wireless 

sensor networks.  His research interests 

encompass the area of Field Robotics 

and include UAVs, autonomous ground 

vehicles, underwater robots and mining 

robots. He has an Honours Degree in 

Aerospace Systems Engineering and a 

PhD in computer vision, both from the 

University of Southampton, UK. 

Jonathan has 100 publications in refereed 

journals and conferences and serves on the 

editorial board of the International Journal 

of Field Robotics and the IEEE Robotics 

and Automation Magazine. Jonathan 

is also currently an Adjunct Professor at 

Queensland University of Technology and 

the University of Queensland.   Jonathan is 

a past president of the Australian Robotics 

& Automation Association (2006-2008).

GOVERNANCE AND MANAGEMENT
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Arun Sharma, QUT
Member

Ian Oppermann, CSIRO
Member

Arun Sharma is the Deputy Vice-Chancellor 

(Research and Commercialisation) at the 

Queensland University of Technology.

He co-founded the National ICT Australia 

(NICTA) Centre 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.

He 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 President of the Australia 

India Business Council (Queensland 

Chapter) 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.

Dr Ian Oppermann is Director of CSIRO’s 

ICT Centre, a business unit within CSIRO 

addressing major scientific challenges 

in wireless communications, robotics, 

information theory, environmental sensing 

and eHealth.

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 Senior 

Member of the IEEE and a member of the 

Australian Institute of Company Directors.

Duncan Campbell, QUT
Acting Director, Non voting member

THE BOARD

Duncan Campbell was the Acting Director 

of the ARCAA QUT operations from 

August to December 2010. Duncan is 

an Associate Professor in the School of 

Engineering Systems, Faculty of Built 

Environment and Engineering at QUT. He 

has been involved in research in ARCAA 

since its inception, initially around mission 

and path planning, and more recently 

has formed the Interactive System Group 

at ARCAA. Duncan served as IEEE QLD 

Chair for the joint chapters of Control 

Systems, and Robotics and Automation 

(2008-2009). 

He is a leader in engineering education 

with many international collaborations in 

both automation research and engineering 

education. In 2010, Duncan held the office 

of the Deputy President of the Australasian 

Association for Engineering Education 

(AAEE), and is President-Elect for 2011. 

He also leads an international group on 

the internationalisation of the engineering 

curriculum and is a leader in engineering 

curriculum reform. 
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John Bell, QUT
Member

Iftah Gideoni, CSIRO
Member

As the Assistant Dean, Research for 

the Faculty of Built Environment and 

Engineering at QUT,  John Bell 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 has 

served on the board of the Sustainable 

Energy Industry Association (1999-2003), 

the Australian Nanotechnology Alliance 

(2008 - ) and the Rail CRC (2009-).

Iftah Gideoni 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 improve situation awareness 

and enable risk-informed, evidence-based 

decisions in real time. He drives research 

aimed at developing novel technologies 

and tools for applications in the security risk 

sensing-to-decision chain, with research 

interests that encompass rational and 

intelligent autonomous systems.

With over 25 years of experience in the 

sector, Iftah has led people and programs in 

aviation: starting his career as a military jet 

and helicopter pilot, he moved to leading 

industrial research of highly automated 

avionics, networked simulated environments 

based training, and fully autonomous 

cooperative multi UAV formations.

Iftah represents CSIRO in the National 

Security Science and Innovation Strategy 

Steering Committee.

Before joining CSIRO, Iftah served as Vice 

President R&D and Chief Technology Officer 

of B.V.R. Systems Ltd. (NASDAQ: BVRS), and 

co-founder and Chief Technology Officer of 

Proxy Aviation Systems Inc.

GOVERNANCE AND MANAGEMENT

Board of Directors’ Meetings for 2010

Board Meetings 

  

•	 15 February    

•	 12 April

•	 18 June    

•	 9 August      

•	 14 October    

•	 13 December

 

Other 

  

•	 12 November   

•	 29 November

The following persons attended Board 

of Directors meetings as invitees, 

proxy or executives for their respective 

organisations:

•	 Michael McArdle - QUT

•	 Lyn Pearson - QUT

•	 Andrew Keir - QUT 

•	 Reece Clothier - QUT
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RESEARCH FACILITY AND EQUIPMENT

“There are currently very few 

civilian applications for UAVs 

compared to defence usage, but 

there are enormous commercial 

opportunities, including stock, 

pest and weeds monitoring and 

inspecting power lines.”

The Hon Andrew Fraser, MP and Qld Treasurer, 

Minister’s Media Release, 3 Sep 2010
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OPPOSITE PAGE: MOC, Shadow, Connie and Carla in main ARCAA workshop

RESEARCH FACILITY

The Hon. Andrew Fraser MP (Qld Treasurer) and Peter Coaldrake (VC QUT)

Left to right – Alex Zelinsky (CSIRO), Peter Coaldrake (VC QUT), the Hon. Andrew Fraser MP (Qld Treasurer) and Martin Betts (QUT)

Jonathan Roberts (CSIRO) and Ian Oppermann (CSIRO)

OFFICIAL OPENING 

The ARCAA research facility has now been occupied since 23 

November 2009. Located in the Da Vinci Precinct at the Brisbane 

International Airport, the facility has become a vibrant and busy 

avionics research hub, hosting a range of activities, stakeholders, 

partners and visitors.   Queensland State Government funding, 

through a Smart State Research Facilities Fund (SSRFF) grant, has 

provided for start up facility equipment to be purchased including 

items such as workshop tooling, a racking and palleting system, a 

forklift, and a VICON system to support indoor flight testing.

Officially opened by the Queensland State Treasurer the Hon. 

Andrew Fraser MP on 3 September 2010, the $6M purpose built 

ARCAA facility is home to more than 35 research and professional 

staff working to deliver research outcomes and involving at least 

10 industry partners. The ARCAA facility also hosts the Executive 

Director of AUVS-Australia.
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RESEARCH EQUIPMENT

AIRBORNE SYSTEMS 
LABORATORY (ASL)

During 2010, the ARCAA Airborne Systems 

Laboratory provided a consistent and reliable 

operational research platform, logging 196 

operational hours in the calendar year. 

The flexibility of the ASL hardware and 

software framework allows researchers 

to quickly turn research algorithms and 

concepts into flight testable applications 

and results.

DSA Pod 

Another addition in 2010 was the 

engineering of a wing-strut mounted 

forward looking pod that houses a 

machine vision camera and Inertial 

Measurement Unit (IMU).   This equipment 

is packaged within a CAR 35 approved 

pod.  The pod provides the capability to 

capture time referenced and stabilisable 

images for machine visual applications 

such as the Dynamic Sense and Act (DSA) 

algorithm development. 

Hardware Upgrades

During January 2010, the ASL received a 

much needed paint job and was adorned 

with ARCAA livery.  This improved 

the visual appearance of the aircraft 

substantially and along with the new engine 

Operations
A substantial amount of flying in 2010 

was in support of the Smart Skies project 

which included the characterisation and 

calibration of the Insitu UAV Mobile 

Aircraft Tracking System (MATS) radar.  

This ASL was able to provide survey quality 

aircraft position and attitude information 

to Boeing & Insitu for comparison with the 

recorded radar system tracks.

The ASL also supported the Dynamic 

Sense and Act ARC Linkage project.  

During these flight tests the instrumented 

ARCAA ASL was placed in head-on and 

tail chase collision scenarios with another 

ARCAA piloted aircraft.  The automated 

conflict detection algorithm not only 

reliably detected the other aircraft in 

real time, but the integrated autopilot 

capability on the ASL allowed the aircraft 

to avoid the collision scenario without 

pilot intervention.

An ASL flight was conducted in support of 

the ARCAA Maritime Search Automation 

research activity.  The objective of this 

test flight was to collect airborne images 

of swimmers behind the surf zone using 

the ASL’s fixed downward looking camera.  

These images would be used as test data 

for development of an automated airborne 

human search algorithm.  The flight data 

was collected between Southport Seaway 

and Point Danger, Coolangatta.

fitted in 2009, will help to ensure the aircraft 

can provide years of reliable service.

In June, a major avionics upgrade was 

carried out.  The aircraft was fitted with 

an Aspen EFD1000 ‘Pro’ electronic flight 

instrument system, a Garmin 430W GPS, 

and a Garmin GTX330 ‘ES’ Mode-S 

ADS-B Transponder.  The aircraft was 

subsequently returned to the IFR category.  

The new avionics fit allows the aircraft to 

operate and support research in Australia’s 

next generation National Airspace. 

ARCAA Opening

The ASL supported the official opening 

of the ARCAA building.  The aircraft was 

flown to Brisbane Airport and hangared 

in the Aviation Australia facilities for the 

day of the opening.  The official party 

which included the Hon. Andrew Fraser 

MP and the QUT Vice Chancellor, Peter 

Coaldrake AO, were provided with a tour 

of the aircraft and a demonstration of the 

ASL capability.

Courses and Careers Day 

The ASL supported the Aviation Careers 

Expo at Brisbane Airport in August.   The 

aircraft was displayed alongside the MOC 

and ARCAA UAVs.

The Airborne Systems Laboratory ASL Avionics Suite Kingaroy at sunset
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MOBILE OPERATIONS 
CENTRE (MOC)

ARCAA’s Mobile Operations Centre (MOC) 

featured prominently in a diverse range of 

activities during 2010. The MOC matured 

in its role as a flight testing support vehicle 

with several equipment upgrades and 

also as a valuable promotional tool with 

the addition of colourful and informative 

external livery.

Smart Skies Flight Trials, 
Burrandowan Airfield

The MOC was deployed at the 

Burrandowan flight test range for all 

Smart Skies flight trials during 2010. 

The command and control centre 

accommodating the Flight Test Director, 

UAV Flight Controller and UAV Supervising 

Controller incorporated voice and data 

communications on Airband VHF, CB UHF, 

Telstra NextG, and 900MHz modems.

DSA Flight Trials, Kingaroy Airport

Acting as ground support for the crew of 

the two Cessna aircraft participating in 

Dynamic Sense and Act trials, the MOC 

provided onsite internet, shelter and 

crew refreshment between missions. The 

MOC also provided transport to overnight 

accommodation for the 5 person crew.

Other Activities:

•	 UAV Outback Challenge, Kingaroy 

Airport

•	 Maryborough Technology Challenge

•	 ARCAA Industry Tours

•	 ARCAA Official Opening

•	 QUT Engineering Week with 

Astronaut Andy Thomas

FIELD DEPLOYMENT VAN

The ARCAA Field Deployment Van was 

purchased in May 2010 and fitted out 

specifically for transporting and operating 

small UAVs.  Primarily used for operations 

of the helicopter UAS the internal fit-out 

has a heavy duty platform including a 

slide out table enabling safe and secure 

transporting of UAVs and easy access for 

pre-flight maintenance.  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, an air band VHF 

radio and safety equipment.  With this 

equipment fitted into the van there is 

minimal setup of equipment required 

and after arriving on site it is possible to 

begin operations within 15 minutes.  The 

van was used in support of the Smart 

Skies and Aerial Phenotyping projects and 

enabled significant improvements in ease 

of deployments and operational efficiency.

Mobile Operations Centre at Burrandowan ARCAA’s new Field Deployment Van

ARCAA RESEARCH FACILITY AND EQUIPMENT
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UNMANNED AERIAL VEHICLES

Fixed Wing

The ARCAA UAV fleet was used extensively 

throughout 2010. Carla completed the 

fixed wing role of the Smart Skies project 

with more than 70 hours total time.

Carla completed several post-graduate 

project flight trials between service on the 

Smart Skies project, including air sampling 

using an industrial particle detection payload.

Charlie was retired after finishing a 

pivotal role in a variety of projects 

from undergraduate development, 

DSA and finally postgraduate forced 

landing research. Charlie’s total time was 

approximately 50 hours. Retirement due to 

general wear and tear in service rather than 

crash damage is a rarity for this class of UAV 

airframe and mission type, and a testament 

to safe and effective operational practice.

Development of the Shadow Starter 

Generator yielded very successful results. 

The unit enables push button engine 

starting and onboard electrical generation, 

hence drastically improving crew safety as 

well as mission effectiveness.

ARCAA quadrotors were used to validate 

a variety of research such as collision 

avoidance, dynamics & cooperative 

control.   Also, quadrotors and the VICON 

lab are integrated into the curriculum of 

aerospace avionics bachelor at QUT.

1. Carla (Flamingo)

2. Charlie (Modified Commercial off the Shelf)

3. Connie (cyberEye II)

4. Lurch (Shadow)

5. ARCAA Quadrotor

1 2 3

4 5
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Rotorwing

The development of the ARCAA 

helicopter UAS continued in 2010 with 

the integration of a new navigation 

solution and refinement to other system 

components providing improved 

reliability.  Hotel Bravo and Hotel Delta 

were commissioned and along with Hotel 

Alpha completed a total of 76 flight 

hours for the year including numerous 

flights beyond the visual control range of 

the safety pilot, some up to 2.5 km from 

the ground control station.  In support 

of the Smart Skies project the Hotels 

participated in 4 flight trial campaigns 

testing and evaluating the static sense 

and act system and culminating in the 

completion of an autonomous beyond 

visual range inspection task.  

The Aerial Phenotyping project also made 

significant use of the helicopter UAS with 

regular aerial image capturing flights 

occuring in the second half of the year.  

In September a tail servo failure caused 

the loss of Hotel Bravo and the brief 

grounding of the remaining two UAS, but 

the quick diagnosis of the problem and 

selection of a replacement servo saw a 

return to project work two weeks later. 

MULTI-TOUCH 
MULTI-USER INTERACTIVE 
TABLETOP

The  Circle12  Diamond Touch (DT104) 

provides a multi-touch, multi-user 

interactive tabletop, capable of allowing 

four users to work on a shared desktop 

environment.   Alone it provides an 

experiment platform that allows the 

Interactive Systems Group (ISG) to 

investigate local team interactions with 

automated systems.  Coupled with portable 

devices, such as iPads, interactions 

including remote team members can be 

simulated, and questions revolving around 

task delegation, information exchange, 

and portable device Human Machine 

Interface (HMI) can be addressed.   Initial 

research with the tabletop will involve the 

development of experiments focused on 

search and rescue scenarios, aimed at 

investigating how HMI elements affect 

the exchange of information between the 

table and portable devices.

1 2

1. ARCAA’s unmanned helicopters flew 76 hours in 2010 up to a range of 2.5 km from the control station, and were used in crop research

2. ARCAA’s multi-touch multi-user interactive tabletop
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Focus areas include:

•	 Advanced Automated Flight Systems

•	 System Design and Optimisation

•	 Application Specific Sensors

•	 Autonomous Perception

•	 Aviation Risk Management and 

Regulation

ARCAA conducts research into all 

aspects of aviation automation, 

with a particular research focus on 

autonomous technologies which 

support the more efficient and 

safer utilisation of airspace, and 

the development of autonomous 

aircraft and on-board sensor 

systems for a wide range of 

commercial applications...
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Project Leader

•	 Dr Jason Ford 

Project Team Members

•	 Dr Troy Bruggemann

•	 Dr Luis Mejias Alvarez

•	 Dr John Lai

•	 Professor Peter O’Shea

•	 Mr Chris Turner 

•	 Professor Rod Walker

Organisations Involved

•	 Boeing Research and 

  Technology - Australia

•	 Queensland University 

   of Technology

Introduction

This project is a close collaboration between 

ARCAA researchers and Boeing Research 

and Technology – Australia through the 

Australian Research Council Linkage Project 

Program, and is funded to the value of 

$1.1M over 2 years (cash + in-kind).

Aims and Objectives

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 of aircraft congestion at 

airports grows. One of the consequences 

of this increased density of aircraft is a 

heightened risk of mid-air collisions.  This 

investigation aims to reduce collision risk 

through the development of novel vision-

based collision warning technologies that 

can assist human pilots in maintaining safe 

separation with other aircraft. Successful 

development of suitable vision-based 

collision warning technologies would 

provide a much needed safety net in 

anticipation of greatly increased air traffic 

activity over the coming decades and 

facilitate the introduction of advanced 

airspace automation concepts to enhance 

the overall safety of the air-traffic system. 

Milestones and Achievements

This year a substantial number of 

airborne data collection experiments 

were conducted involving piloted aircraft 

recreating collision-course scenarios. 

Many of these flight tests included 

near collision approaches between the 

Airborne Systems Laboratory and an 

intruding Cessna (in addition, a number of 

single aircraft data collection flights were 

also conducted). The data collected this 

year has been used to demonstrate the 

initial feasibility of an automatic vision 

based airborne collision avoidance system, 

and has provided a number of important 

insights into the challenging airborne 

imaging environment (such as the impact 

of inter-frame motion caused by platform 

ego-motion, the impact of cloud artefacts 

on false alarm rates, the rapid variations in 

lighting conditions with platform attitude 

changes, and the tradeoffs between 

field-of-view choices and detection 

performance). Understanding and 

overcoming these difficulties has been a 

major focus of this year.

These data collection flights were 

also supplemented by closed loop 

experiments in which our prototype 

vision based collision detection system 

successfully identified the intruder aircraft 

and automatically placed the Airborne 

Systems Laboratory into an avoidance 

manoeuvre without any user intervention.  

The success of these flight tests highlights 

both the utility of information derived from 

a vision sensor and the computational 

feasibility of our proposed techniques 

(because all image and control processing 

was conducted in real-time).

Major Milestones and Dates

•	 Four days of flights involving aircraft-

on-aircraft scenarios were conducted 

(June, July, Sept, and Nov).

•	 Successful closed-loop vision based 

collision avoidance was demonstrated 

(July, 2010).

•	 Baseline detection ranges determined 

for both 10mm lens and 16mm lens 

configurations (Dec, 2010).

Intellectual Property

ARCAA has established Intellectual 

Property related to many facets of an 

airborne aircraft detection system. This 

includes software algorithms, hardware 

implementations, and operational 

knowledge.

NEW PROJECT: 
DYNAMIC SENSE AND ACT

“A primary benefit of our 
relationship with ARCAA is the 
insight, experience and leverage 
it presents us with our CSIRO 
and QUT partners.   In ARCAA 
we see a marriage of world-
class  capabilities being directed 
toward new applications of 
autonomy to support the 
growing UAS Industry, of which 
Boeing unashamedly wishes to 
be Number 1 globally.”

Dr William Lyons, Vice President and General 

Manager, Boeing Research and Technology - 

Australia
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Introduction

The Whole of Network Planning project 

was a four month project (Sept-Dec 2010) 

that involved research and development 

of new software to automatically process 

up to one million waypoints to create 

flight plans (including takeoff and 

landing airports) for flight inspecting 

Ergon Energy’s entire powerline network 

(approximately 150,000 km of powerline). 

This was to provide valuable estimates of 

previously unknown parameters such as 

total flying times and distances (including 

airports) required to inspect the whole 

powerline network with a single fixed-wing 

aircraft.  

Milestones and Achievements

The project involved research and 

development of new software to 

process large amounts of waypoints and 

included implementation of a new route 

optimisation algorithm for powerline 

inspection developed during the CRCSI 

6.07 project.

By the project completion the software 

was used to calculate flight plans and 

parameter estimates for Ergon’s whole 

network, consisting of approximately 

700,000 waypoints with 100 aerodromes.

Intellectual Property

Software for Whole of Network Route Planning.

NEW PROJECT: 
WHOLE OF NETWORK PLANNING

A 64 km by 64 km area showing automatically planned flight paths (black lines) over powerline 

corridors (red lines) to be aerially inspected. WNP software automatically planned such flight paths for 

Ergon Energy’s whole powerline network in the State of Queensland (up to 150,000 km of powerline). 
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Introduction

New in late 2010 was the CRC-SI Project 

9.07 Flight Assist System (FAS).  This project 

is an excellent example of ARCAA’s cradle 

to concept capability. This commercial 

demonstration project emerged from 

CRCSI Project 6.07 which developed the 

underlying guidance laws and optimisation 

algorithms to conduct large scale powerline 

surveys from aircraft.  As part of the 6.07 

research project, detailed simulations, 

flight experiments and methodical analysis 

of results demonstrated the merits of this 

approach to automation such that a major 

investment was made by Ergon, through the 

CRCSI, in the development of a commercial 

demonstration system, ie the FAS. 

The FAS project is part of Ergon Energy’s 

Remote Observation, Automated 

Modelling & Economic Simulation 

(ROAMES) project. This project aims 

to establish an advanced vegetation 

management system to improve the 

availability and cost effectiveness of the 

electrical power grid network. The total 

Queensland network consists of over 

150,000 km of powerline and almost 

1,000,000 power poles. 

Aerial surveillance with a Seabird 

SEEKER aircraft will be used to monitor 

vegetation surrounding the powerlines. 

This information is detected using a LiDAR 

system mounted on the aircraft. Due to the 

shape of distribution lines, the workload 

would be excessive if the pilot was to 

manually fly the plane along powerlines 

for prolonged periods of time. The FAS 

reduces this workload by providing input 

to the aircraft autopilot and navigating 

an optimum route along the power grid 

network. 

The FAS project is a commercial project and 

aims to refine CRC-SI project 6.07 IP into 

‘commercial ready’ code. System hardware 

needs to be selected and software needs 

to be developed for use on the aircraft. In 

the course of 2011 a series of flight tests will 

be undertaken before the system is put into 

commercial use.

Major Achievements

In 2010, preparation work was carried 

out, the project scope was defined and 

the contract agreement was signed. 

The project consists of three major work 

packages: Hardware, Software, and 

Product Support. The hardware work 

package consists of hardware selection 

and design, and certification. The majority 

of all hardware items were selected and 

ordered in 2010. Some initial work was 

undertaken on the Flight Assist Software 

and towards the end of 2010  a preliminary 

demonstration on the xplane flight 

simulation was given.

NEW PROJECT:
LARGE-SCALE POWERLINE SURVEY 

FLIGHT ASSIST SYSTEM (FAS)

RESEARCH PROGRAM

“UAVs will be extremely 
important to the management 
of our power network through 
anticipating and preventing 
black and brown-outs, as well 
as identifying and managing 
growing vegetation around 
powerlines.”

The Hon. Andrew Fraser MP (Qld Treasurer), 

Minister’s Media Release, 3 Sep 2010
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  candidate

Assoc Professor Duncan Campbell leads 

the newly formed Interactive Systems 

Group at ARCAA. This research area has 

arisen from a sabbatical program in 2006 

where Assoc Professor Campbell was 

hosted by the Humans and Automation 

Laboratory (HAL) at the Massachusetts 

Institute of Technology (MIT). A particularly 

prosperous collaboration has developed 

with Professor Gilles Coppin from Telecom-

Bretagne in France, also on sabbatical at 

MIT in 2006. Thus was born the concept 

of the B3 relationship signifying the home 

cities of the three institutions Brisbane, 

Brest and Boston (MIT is in Cambridge 

MA, but we consider it as Boston for the 

purpose of our B3 designation).

A major milestone was reached in 2010 

with the purchase of a multi-touch, multi-

user interactive tabletop and a number of 

portable touch pads (iPads).  This capability 

complements facilities in the other B3 

institutions.

The collaboration has now enjoyed the 

exchange of a number of students between 

ARCAA and Telecom-Bretagne. In 2010, 

a research collaboration was funded 

by Thales Research and Technology, 

Netherlands, including a joint PhD program 

between QUT and Telecom-Bretagne.

The currently funded research is in the 

area of human-machine interaction with 

emphasis in multi-UAV mission command, 

decision support and decision making, 

initially in search and rescue.

Research in air traffic management is 

another area of interest for the Interactive 

Systems Group. 

NEW PROJECT: 
INTERACTIVE SYSTEMS GROUP

ARCAA’s multi-touch, multi-user interactive tabletop.
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Introduction

The Smart Skies Project is a research 

collaboration between Boeing Research 

& Technology (BR&T), BR&T Australia, 

Insitu Pacific and ARCAA. The three-year, 

AUD$10M project, commenced in 2008 

and is partly funded by a successful grant 

under the Queensland State Government 

National and International Research 

Alliances Program.

Aims and Objectives

The vision of the project is the safe, efficient 

and routine operation of Unmanned Aircraft 

Systems (UAS) in non-segregated airspace. 

The aim is to develop and demonstrate 

future aviation technologies which will 

promote the more efficient utilisation of 

airspace by both manned and unmanned 

aircraft. The four high-level objectives of 

the project are to research, develop and 

flight test:

1. A mobile aircraft traffic surveillance   

system – a portable, network-enabled, 

primary and secondary radar system.

2. A dynamic sense and act system – A 

vision-based system designed to provide 

an automated midair collision avoidance 

capability equivalent to the see-and-avoid 

function performed by a human pilot. 

3. A static sense and act system – An 

automated system designed to detect and 

avoid ground-based obstacles.

4. An automated airspace management 

system – A global future air traffic 

management system capable of providing 

aircraft separation services to complex 

airspace environments.

Milestones and Achievements

The final year of the project saw the 

completion of each of the four high level 

objectives with the research, development 

and integration culminating in the final 

flight trials which demonstrated the 

capabilities of the independent systems 

and their integrated operation.

During the year the research and 

engineering team developed and 

successfully flight tested an autonomous 

vision-based system for detecting and 

avoiding midair collisions between 

aircraft. The initial flight tests were aimed 

at collecting image data for head-on and 

passing collision scenarios between two 

Cessna 172 aircraft. This data was then 

used to refine novel detection, tracking and 

control algorithms and the engineering 

design of the sensor system. The testing 

culminated in a series of autonomous 

closed-loop tests where the system 

CONTINUING PROJECT: 
SMART SKIES
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autonomously detected and avoided the 

target aircraft. The closed-loop tests are 

believed to be the first successful tests of 

a vision-based collision avoidance system 

in the world.

2010 also marked the successful research, 

development and flight testing of the static 

sense and act system on the helicopter UAS.  

Through significant flight testing during the 

year the strengths and weaknesses of the 

system were found and a final system was 

implemented that utilised a line scanning 

laser to detect both obstacles in front of 

the UAS and the terrain beneath the UAS.   

Along with the refined helicopter flight 

control system the dependable static sense 

and act system was able to complete an 

autonomous inspection task below tree top 

level over 1.4 km from the ground station 

and well beyond the visual control range of 

the safety pilot.  

Another significant achievement was the 

successful characterisation and integration 

of the Mobile Aircraft Tracking System 

(MATS). Initial tests were focused on the 

characterisation of the coverage, detection 

and tracking performance of the primary 

radar system and the integration of an 

ADS-B display. The primary radar data 

was then successfully integrated into 

the automated separation management 

system to provide surveillance data on non-

cooperative aircraft. A range of intruder 

aircraft scenarios were also flown involving 

the ASL, fixed wing UAS and the MATS. 

The objective of these trials was to explore 

the effectiveness of the MATS in support 

of UAS operations in non-segregated 

airspace. By the end of 2010, 18 days 

of flight testing had been completed in 

support of the MATS. 

The project culminated in a series of 

integrated tests of the automated air traffic 

separation system. These tests brought 

together all four elements of the project 

in a number of complex aircraft separation 

management scenarios, some of which 

involved up to 50 real and simulated aircraft 

at one time.

Significant Engineering 
Achievements

Significant engineering achievements 

were made in the automation and 

integration of the payload to the ARCAA 

UAS helicopter sufficient to support 

fully autonomous beyond visual range 

infrastructure inspection tasks under 

challenging environmental conditions. In 

addition, the ARCAA fixed wing UAS and 

ASL completed in excess of 60 and 150 

hours respectively, in support of Smart 

Skies Project flight testing activities. Finally, 

a significant engineering achievement was 

the design, manufacture and integration 

of the dynamic sense and act prototype 

system to the Airborne Systems Laboratory.

Awards

The Smart Skies Project Team was 

awarded a 2010 Engineers Australia - 

Queensland Engineering Excellence 

Award in the category of Control Systems, 

Networks, Information Processing and 

Telecommunications. 

QUT Smart Skies team members were 

also awarded a QUT Vice-Chancellor’s 

Performance Award   and were finalists 

in the Vice-Chancellor’s 2010 Excellence 

Awards.

Summary

The Smart Skies project started from 

common research goals and a strong desire 

to achieve. Three years on, the project has 

achieved world firsts in the development of 

technologies that can improve the safety 

and efficiency of the future airspace system. 

The success of the project has provided 

ARCAA with an international reputation for 

excellence in applied research.

Intellectual Property

ARCAA has established Intellectual 

Property (IP) in the predictive flight 

management hardware and software, which 

is deployed across the flight test platforms. 

This includes the development of custom 

displays and interfaces, a software interface 

for the BR&TA MATS and ARCAA’s 

own separation management system. 

Substantial IP has also been developed in 

the form of algorithms and designs for the 

static and dynamic sense and act systems. 

ARCAA researchers have also developed 

a dependable helicopter flight control 

system and ground control station.

RESEARCH PROGRAM

ARCAA Project Officer Scott McNamara 

monitoring the safe operation of the ARCAA 

Flamingo UAS during a flight test.
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Introduction

This project is a close collaboration between 

ARCAA researchers and Ergon Energy 

through the CRC for Spatial Information, 

and is funded to the value of $1M over 3 

years.

Aims and Objectives

Ergon Energy has over 600,000 customers 

spread over 1.7 million square kilometres, 

or 97% of the State of Queensland. 

Their principal asset is over 150,000km 

of powerline and almost 1,000,000 

power poles. A significant component of 

Ergon’s cost of supply is in the condition 

monitoring of the powerline assets and 

vegetation in the powerline corridors. In 

Ergon’s endeavours to improve service, 

and to reduce costs over such a vast 

service area, the opportunities provided 

by routine aerial surveying have become of 

interest. As such three main research areas 

have emerged within this project:

1. Precision guidance of UAVs and   

manned aircraft over powerline networks

2. Powerline and vegetation detection in 

LiDAR and imagery

3. Tree species detection and classification

  

The focus in each of these areas is upon 

increased levels of automation, whilst 

keeping the scope of the large survey 

problem in context and focusing upon 

reducing the costs of data collection and 

data processing.

Milestones and Achievements

In the first six months of 2010, Airborne 

Systems Laboratory flight trials continued 

to be conducted for the purpose of 

evaluating ARCAA’s new concepts in the 

development of precision automated 

survey flight capability.  These flight 

tests evaluated the performance of a 

variety of guidance concepts, included 

automated cornering capabilities, and 

also characterised the LiDAR swath width 

coverage achieved under automatic 

flight control. Additionally, new route 

optimisation algorithms for powerline 

inspection aircraft based upon biologically-

inspired meta-heuristic techniques were 

further developed and refined (calculated 

inspection routes involving 20% shorter 

flight time than human planned routes, 

and this planning software had 120 

times faster execution than our 2009 

planning software). These algorithms were 

characterised against alternative planning 

approaches. New guidance algorithms 

for the related problem of inspecting a 

sequence of isolated point assets (such as 

power pole isolators) were also developed 

and evaluated in simulation. 

The cost savings offered by these automated 

technologies to aerial inspection of a large-

scale powerline network are significant. 

For due diligence purposes, various trade 

studies of commercially available flight 

management systems and GPS navigators 

were completed and these studies 

established that the project’s automated 

inspection capabilities are unique and 

state-of-the-art. 

Work in automatically classifying and 

detecting powerlines and vegetation 

in aerial collected data sets continued.   

The aim of the automated processing 

is to automatically and robustly extract 

vegetation management clearances, 

thus saving on the labour costs and 

effort associated with manual processing 

of voluminous data sets. New LiDAR 

automatic power line detection techniques 

were developed, and were shown to have 

superior detection rates compared to 

commercially available LiDAR processing 

products (independently tested). A 

CONTINUING PROJECT: 
INFORMATION BUSINESS IMPROVEMENT APPLICATIONS
AT ERGON ENERGY

“Already as part of this project 
we have completed aerial remote 
inspections of a number of regional 
Queensland towns and some rural 
networks using laser scanners and 
digital cameras. From this data 
we have developed the ability to 
automatically identify vegetation 
encroaching into powerline 
zones.” 

Ian McLeod  CEO – Ergon Energy
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number of state-of-the-art local feature 

descriptors and machine learning 

classifiers were also evaluated in order to 

select the most appropriate features in 

tree species classification; a new rotation 

and scale invariant spectral-texture feature 

descriptor has also been developed and 

evaluated.

Major milestones and Dates

•	 Three flights in the Airborne Systems 

Laboratory over powerlines in Kingaroy, 

QLD were conducted for testing new 

automatic control/autopilot solutions 

for flying powerline corridors (Feb – 

March 10).

•	 New LiDAR automated powerline 

extraction software developed and 

independently characterised (March 

2010).

•	 New tree species classification 

technique developed and evaluation 

(June 2010).

•	 Project ended in June 2010.

•	 Project outputs are supporting 

the Flight Assist System (FAS) 

Demonstrator project.

•	 Further developments in this research 

area are proposed under the CRCSI-2 

enhanced FAS (eFAS) project (likely 

commencement early 2011).

Intellectual Property

ARCAA and the CRCSI have established 

Intellectual Property in the aircraft 

precision guidance and flight planning 

software that has been implemented and 

tested in manned aircraft. This includes 

the development of a novel pilot interface. 

Additional IP in the processing of sensor 

data for Ergon purposes has been 

developed and demonstrated using the 

collected data sets and evaluated in a 

calibrated environment.

RESEARCH PROGRAM

ARCAA powerline guidance.  Yellow is powerlines.  Red is standard autopilot.  Green is ARCAA guidance law.
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Introduction

Australia’s agriculture industry enjoys a 

respected global reputation for being 

of high quality. However with an ever 

shrinking world, protecting our agricultural 

products from disease and pests is an 

ongoing problem. One component of the 

protection program is routine surveillance, 

which in the Australian context is difficult 

to conduct cost-effectively. One approach 

is to make use of spore-traps, which are 

devices  at fixed locations that capture 

airborne particles. These particles are 

routinely collected and examined as an 

early indicator for the presence of disease. 

There are limitations to the effectiveness of 

this approach, mostly since the devices are 

stationary at the sampling location. 

This project was a scoping study to 

determine the potential of using an 

unmanned aerial vehicle, fitted with a 

spore trap, to detect and monitor spores of 

plant pathogens. The aim was to develop 

a sampling system that would have the 

ability to spatially monitor fungal spores, 

and protocols to interpret their spatial 

distribution.

 This tool will greatly enhance the ability to 

detect new incursions of fungal pathogens 

and to enable more accurate delimiting 

of distribution. The technology will allow 

for earlier detection of harmful plant pest 

or disease incursions in difficult areas and 

provide efficient and effective airborne 

surveillance.

Milestones and Achievements

M1) An advanced airborne biosensor with 

capabilities to geo-locate spores was 

developed and tested 

M2)  Seven publications

M3)  Four demonstration flight tests

Benefits to Industry

This tool will greatly enhance the ability to 

detect new incursions of fungal pathogens 

and to enable more accurate delimiting 

of distribution. The technology will allow 

for earlier detection of harmful plant, pest 

or disease incursions in remote locations 

and where topography is severe and 

provide efficient and effective airborne 

surveillance. Where disease is in the canopy 

of trees, using existing spore sampling 

technologies is almost impossible.

The technology can also be used by 

surveillance staff employed in State and 

Federal agencies.

Intellectual Property

•	 A methodology and system for geo 

locating air particles and spores using 

unmanned aerial systems.

•	 An air sampling device that self 

regulates the air intake needed for 

accurate sampling.
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CONTINUING PROJECT: 
FLYING SPORE TRAP

Flying Spore Trap - Particle collector

“The Science Committee would 
like to congratulate the team 
on the project successes and 
submission of the final report.  
As chair of the CRCNPB’s 
Science committee I would like 
to personally congratulate you 
and your team on the research 
achievements for this quarter.   (It 
makes) a strong contribution to 
the CRCNPB’s strategic objectives 
and Commonwealth outcomes 
and project performance and 
science excellence are key to the 
success of the CRCNPB”

Dr David Eagling, Research Leader, CRC for 

National Plant Biosecurity, Letter of thanks 16 

Aug 2010
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“...and it doesn’t stop there – 
ARCAA’s research could also be 
used for traffic monitoring, reef 
health, aerial photography and 
fighting bush fires.”

The Hon Andrew Fraser, MP and Qld Treasurer, 

Media Release, 3 Sep 2010
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Introduction

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 

aerial phenotyping project is a pilot study 

to examine the feasibility of utilising the 

ARCAA helicopter UAS (known as the 

Phenocopter in this application), to capture 

low altitude images of experimental plots 

(ca. 14 m2) of different varieties of wheat and 

sorghum. The program has been funded by 

the CSIRO Climate Adaptation Flagship with 

measurements taken on wheat at CSIRO 

experiment stations (Cooper Laboratory, 

Gatton, QLD and Ginnindera Research 

Station, Canberra), and at DEEDI  (Hermitage 

Research Station, Warwick, QLD).  A colour 

still camera and a thermal imaging camera 

are mounted to the helicopter UAS offering 

an immediate way to make simultaneous 

observations across the entire experimental 

area (ca. 1 to 4 ha). This overcomes problems 

inherent in using ground-based sensors to 

observe each plot, where measurements are 

affected by changes in weather conditions 

over the minutes and hours needed for 

large experiments.

Milestones and Achievements

M1) 23 February 2010: Phenotyping flights 

at CSIRO Ginninderra site using still and 

far infra-red cameras

M2) August to November 2010: On a 

roughly weekly basis, 11 phenotyping 

flights at the CSIRO Cooper Laboratory 

using colour still camera

M3) 25 November and 21 December: 

two flights at DEEDI Hermitage Research 

Station

Aerial image of a wheat experiment at CSIRO’s Lawes site, near Gatton in Queensland. The different coloured plots 

(ca. 7m x 2m in size) are different varieties of wheat being grown under irrigated, high temperature conditions. These 

images can be processed to determine how ‘green’ each variety is, and whether their growth is affected by the high 

temperatures. ‘Holes’ in the plots are where samples have been taken to validate the image analysis.

RESEARCH PROGRAM

CONTINUING PROJECT: 
AERIAL PHENOTYPING
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AWARDS

Acting Director of ARCAA, CSIRO 
ICT Centre’s Dr Jonathan Roberts, 
said the award was well-earned 
recognition of ARCAA’s collaborative 
approach, particularly when it came 
to one of its biggest projects, Smart 
Skies.

“ARCAA is working with partners in 
Boeing Research and Technology 
USA, Boeing Research and Technology 
– Australia, Insitu Pacific and the 
Queensland Government and we 
are leading the world in developing 
next generation technologies that 
will allow unmanned aircraft to share 
the skies with conventionally piloted 
aircraft,” Dr Roberts said.

The Business-Higher Education 

Round Table (B-HERT), awarded 

ARCAA the Best Research and 

Development Collaboration at its 

awards dinner in Melbourne on 9 

November 2010. ..
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PICTURED BELOW: L to R – Stuart Charlton (QUT), 

Martin Betts (QUT), Jonathan Roberts (CSIRO), 

Iftah Gideoni (CSIRO),  Amanda Rishworth (MP 

for Kingston), Reece Clothier (Smart Skies Project 

Manager), Dennis Frousheger (CSIRO), William 

Lyons (Boeing), Bernie Murchison (QUT), Duncan 

Campbell (QUT).
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AWARDS

ARCAA
•	 BHERT Award (Business-Higher Education Round Table B-HERT) 

Best example of research and development collaboration in 

the country

Onvaree Techakesari PhD Scholar
•	 Amelia Earhart Fellowship (Zonta)

Smart Skies Project
•	 Qld Excellence Award  (Engineers Australia) 

Category of  Control Systems, Networks, Information Process-

ing and Telecommunications.

•	 Finalist - National Excellence Award (Engineers Australia) 

Category of  Control Systems, Networks, Information Process-

ing and Telecommunications.

Smart Skies Project Team
•	 Finalist - 2010 Vice Chancellor’s Excellence Awards (QUT)

•	 Vice Chancellor’s Performance Award (QUT)

Dr Jason Ford
•	 Spitfire Memorial Defence Fellowship for 2011 (Australian 

Spitfire Association)

Aaron McFadyen
•	 Recipient Outstanding HDR Student (QUT)

Dr Luis Felipe Gonzalez Toro
•	 Vice Chancellor’s Performance Award (QUT)

Wesam Alsabban and Dr Luis Felipe Gonzalez Toro
•	 Gold Medal (International Federation of Inventors’ Association)

Vision Based controls for Fixed Wing UAVs Inspecting Lo-
cally Linear Infrastructure Using Skid-to-Turn Manoeuvres
•	 Best Student Paper - Steven Mills (3rd International Sympo-

sium on Unmanned Aerial Vehicles, Dubai)

ARCAA Facility
•	 Best Health & Educational Facility up to $4M (Master Builders 

National Awards)

ARCAA Facility - Andy Colenso Senior Construction 
Manager - Badge Construction
•	 2010 AIB Professional Excellence in Building Awards ($1M 

to $10M) State Chapter Winner - Qld (AIB Professional Excel-

lence in Building Awards)

AWARDS

1 2

3 4

1. Onvaree Techakesari PhD student – Amelia Earhart Fellowship Award recipient

2. Dr Jason Ford receiving the Spitfire Memorial Defence Fellowship Award from Commonwealth Administrator and NSW Governor, Professor Marie Bashir AC, CVO.

3. Wesam Alsabban with Gold Medal from International Federation of Inventors Association for Green Falcon solar powered UAV

4. Jonathan Roberts Acting ARCAA Director (JVA) – Accepting the Engineers Australia Qld Excellence Award for the Smart Skies Project

2010 B-HERT AWARD WINNER - 
Best Research & Development Collaboration
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COLLABORATIONS AND 
COMMUNITY ENGAGEMENT

In 2010, ARCAA major collaborations 
and external relations activities 
included the running of the UAV 
Challenge – Outback Rescue 2010 
in partnership with the Queensland 
Government and Aviation 
Development Australia Limited (it 
was sponsored by Insitu, CASA, 
Australian Defence Magazine, AUVS-
Australia, Boeing, CAE Inc. and 
South Burnett Regional Council), 

participation and exhibition at the 
Maryborough Technology Challenge, 
leadership in the Australian Aerospace 
Industry Forum Sub-Committee on 
UAS, hosting the office of the newly 
appointed Executive Director of 
AUVS-Australia, and hosting major 
events within Engineering Week 
including a presentation by Astronaut 
Dr Andy Thomas and conducting tours 
for many senior high-school children.

ARCAA achievements are largely 

based on valued and successful 

collaborations with industry, 

government, community and 

educational institutions. These 

range from those in our local 

region in Queensland, to those 

nationally and internationally. 

ARCAA regularly participates in 

community events to highlight our 

research achievements and career 

opportunities to our community...
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OPPOSITE PAGE: UAV  Challenge - Outback Rescue
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“It’s become a real cultural thing in the school, 
they’re very passionate. We’ll be coming back for 
years to come.”  

Phil Cooper, Principal of Aviation High, Queensland, Qantas the 
Australian Way magazine, December 2010.

UAV CHALLENGE – OUTBACK RESCUE 2010

2010 saw the fourth running of the annual UAV Challenge, an 

International UAV competition run by ARCAA, the Queensland 

Government and Aviation Development Australia Limited. The 

Challenge was again held at Kingaroy, in South East Queensland. 

The first Challenge event took place in 2007 and was initiated in 

response to a number of hurdles that were identified as holding back 

the development of a viable commercial UAV industry in Australia 

including public perception, a lack of young people being trained in 

the area and the problem that UAVs are not yet able to routinely use 

commercial airspace.

The event gives all involved critical experience in the operation of 

UAVs and conventionally piloted aircraft from a regional airfield and 

helps to develop standard operating procedures for these types 

of operation. In 2010, CASA stepped up their involvement in the 

Challenge and as well as sponsoring the event, they sent a large 

technical team to help assess and monitor the safe operation of the 

event. 

The international component of the Challenge, the Search and 

Rescue Challenge, was the most exciting yet. Forty-two teams 

entered at the beginning of the year and as usual with the Challenge 

we saw many drop out due to technical issues throughout 2010. This 

is why it is called a Challenge! On the day of the event six teams were 

ready to compete for the $50,000 first prize. The teams are given 

the coordinates of a search area located approximately 3km from 

the airfield and are told that they must locate a missing bushwalker, 

Outback Joe, and drop him a water bottle and return their aircraft 

safely to the airfield. The search area is large, meaning that Outback 

Joe maybe up to 9km away from the take-off point. Competition 

was fierce and the team form the University of North Dakota, USA, 

became the first team in UAV Challenge history to successfully locate 

Outback Joe in the search area. However, joy turn to disappointment 

when it was discovered that due to a technical glitch, the water 

bottle was accidently dropped away from Outback Joe. A second 

team from the USA, team Robota from Texas also flew  well into the 

search area but failed to locate Outback Joe before a technical issue 

brought the aircraft safely down to the ground. The $50,000 prize 

therefore survived intact, hopefully to be won in 2011.

The main public day saw the running of the Airborne Delivery 

Challenge. This competition is aimed at high-school students 

who compete for $15,000 in prize money. As with the Search and 

Rescue competition, the 2010 Airborne Delivery Challenge was well 

attended and highly competitive. The mission involves dropping an 

aid package to Outback Joe, who is now located at the airfield in a 

known location. The challenge is that the pilot of the aircraft may 

not make the drop. Instead the drop must be automatic or must 

be initiated by a second team member located approximately 50m 

away and with no direct line of sight to the aircraft. Teams must use 

technology, such as video cameras and radio transmitters to solve the 

problem. The first prize was won by the Calamvale Hornets, a team 

from Calamvale Community College in South East Queensland. The 

drop was so accurate that the package ended up resting on Outback 

Joes lap!

The 2010 UAV Challenge was very well supported by sponsors, 

that included Insitu, CASA, Australian Defence Magazine, AUVS-

Australia, Boeing, CAE Inc and South Burnett Regional Council. The 

Challenge will be on again in 2011 when, with some luck and lots of 

hard work, a team may finally rescue Outback Joe.

OPPOSITE PAGE: UAV  Challenge - Outback Rescue

COLLABORATIONS AND EXTERNAL RELATIONS

First team to successfully locate Outback Joe in the Open Competition –  

Team North Dakota

The winning High School team from Calamvale Community College, SE 

Qld –  the Calamvale Hornets
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Japanese Student Visit

In September, 26 visiting Japanese students and 2 teachers, hosted 

by QUT’s Dr Martin Castillo, visited ARCAA and participated 

in a tour of the facility.   The students attend an advanced high 

school for students preparing for education at some of the most 

competitive colleges in Japan and abroad. Areas of school interest 

include avionics and robotics. Their school is a collective school 

between the Tokyo Metropolitan University, Advanced Institute of 

Industrial Technology, Tokyo Metropolitan College of Technology, 

and the Tokyo Metropolitan College of Advanced Engineering.

Korean Academics Visit

In April 2010, academics from Seoul National University and the 

Korea Advanced Institute of Science and Technology (KAIST) 

visited ARCAA to discuss potential research collaborations 

involving attitude control for inspection activities, fault-tolerant 

UAV control systems, and the control of multiple heterogeneous 

UAV over a network.  Other areas of discussion included the UAV 

forced landing and advanced image processing.  A possible 

exchange program between QUT and the Korean universities was 

also discussed.

Lockyer District State High School Students

On 4th May a group of Year 12 students from the Lockyer Valley 

visited the ARCAA facility to discuss UAV technology and research 

in preparation for their participation in the 2010 UAV Challenge – 

Outback Rescue competition.

OTHER

Maryborough Technology Challenge

In conjunction with QUT External Relations, ARCAA deployed the 

MOC to the annual Technology Challenge in the town centre of 

Maryborough. This event attracts hundreds of competitors from of high 

schools throughout Queensland, as well as thousands of spectators and 

support crew. The MOC contributed to the event’s technological theme 

and promotion of science and engineering careers.

VISITORS TO ARCAA

Throughout 2010, more than 800 people visited ARCAA, including 

more than 25 industry and media tours.   The visitors represented 

the aviation industry; State and Federal Governments bodies; 

aviation research institutions; aviation and general media; 

primary, secondary and university student groups and current and 

potential research partners.  Their ARCAA experience included 

presentations, demonstrations, site tours and walk-throughs.

Aviation Careers Expo

The Aviation Careers Expo, held in August,  is Australia’s largest 

and only ‘aviation dedicated’ Expo targeted towards careers, 

training and employment for the Aviation Industry.  Held across the 

road from the ARCAA facility, ARCAA provided a static display in 

the ARCAA car park of the MOC and several of the research UAVs 

for more than 300 visitors to view.

Australian Youth Aerospace Forum (AYAF)

60 students and leaders from the AYAF visited ARCAA in August 

to hear a presentation and take a guided tour of the facility and its 

research equipment.

The MOC’s external remote control camera was extremely popular with 

the kids.

Prof H Jin Kim (Seoul National University), Prof Youdan Kim (Seoul 

National University) and Prof Min-Jea Tahk (Korea Advanced Institute of 

Science and Technology) with Prof Rod Walker visiting the ARCAA facility
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QUT ENGINEERING WEEK

NASA astronaut, Australian Dr Andy Thomas, at the invitation 

of Associate Professor Duncan Campbell, visited QUT during 

Engineering Week. On 3rd August, Dr Thomas joined more than 100 

Brisbane senior high school students on a tour of the new Australian 

Research Centre for Aerospace Automation (ARCAA) facility at 

Brisbane Airport to promote engineering.  While addressing the 

students at ARCAA, Dr Thomas said, “When I graduated I had no 

idea the path my career would take. Engineering takes you to high 

places, that’s the message I like to give students.”

Dr Andy Thomas

Dr Stefan Hrabar (ARCAA) with high school students
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AUSTRALIAN AEROSPACE INDUSTRY FORUM
SUB-COMMITTEE ON UAS

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.

The report was formally delivered to the Director of Aviation 

Safety, Mr John McCormick, CASA.   A formal response from the 

Civil Aviation Safety Authority is expected in early 2011.  These 

recommendations have also been tabled for consideration at 

the International Civil Aviation Organisation (ICAO) UAS study 

group. Subsequently, the outcomes from this initiative  are 

likely to have a significant influence in UAS regulatory reform in 

Australia and internationally. 

The report was identified as one of the key outcomes from the 

AAIF for 2010 at the annual AAIF meeting on 9 November.  This 

meeting was attended by the Federal Minister for Innovation, 

Industry, Science and Research, the Hon. Mr  Kim Carr MP. He 

congratulated the members of the UAS sub-committee on the 

completion of the report.

Research outcomes over the reporting period include:

•	 AAIF (2010) “Recommendations of the Australian Aerospace 

Industry Forum Sub-Committee on   Unmanned Aircraft 

Systems Certification and Regulation for Routine Access 

of Small UAS To Class G Airspace” Australian Aerospace 

Industry Forum (AAIF), Department of Innovation, Industry, 

Science and Research, Canberra, ACT

•	 Clothier, RA., Palmer, JL., Walker, RA., and Fulton, NL. (2010) 

“Definition of airworthiness categories for Civil Unmanned 

Aircraft Systems (UAS)” In proceedings of International 

Council of Aeronautical Sciences (ICAS), Nice, France, 19th 

– 24th Sept (eprints <http://eprints.qut.edu.au/32789/1/

c32789.pdf> )

•	 Clothier, RA., Palmer, JL., Walker, RA., and Fulton, NL. 

(2010) “Definition of airworthiness certification framework 

for civil Unmanned Aircraft Systems (UAS)” submitted to 

Safety Science, ERA ranking A

“I write to congratulate you and your sub-commitee  on 
the completion of the Australian Aerospace Industry 
Forum’s report on the regulation of unmanned aerial 
systems (UAS).

The report represents a significant addition to the 
ongoing global debate on how best to manage the 
regulation of this growing area of aerospace and 
aviation activity. The fact that the report represents 
the considered and united views of the local UAS 
manufacturing and research sector, enchances its 
value. 

I have been advised of the high level of detailed 
work the Sub-commitee undertook during 2009 
and 2010 and also of your own individual efforts to 
ensure a timely and successful outcome. I thank you 
particularly for your leadership.”

Senator The Hon Kim Carr, Minister for Innovation, Industry, 
Science and Research

Since 2005, ARCAA has conducted fundamental research into the 

safety of aviation systems, with particular application to UAS. To 

ensure practical outcomes from this research ARCAA has actively 

engaged industry through a number of regulatory development 

initiatives. One of these initiatives is the Australian Aerospace 

Industry Forum (AAIF), Certification and Regulation Working 

Group, Sub-Committee on Unmanned Aircraft Systems (UAS) 

which is currently chaired by Professor Rod Walker. A key outcome 

from this activity was the formal release of recommendations 

to the Civil Aviation Safety Authority on the regulation of small 

UAS in Australia. This document is the product of 12 months of 

collaborative effort of academia, industry, defence and the aviation 

safety regulator.  This collaborative effort was so well received by 

industry that the forum wrote a congratulatory note to the Chair 

on their progress.

The document makes recommendations in four key areas of civil 

UAS regulation, specifically the:
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AUVS-AUSTRALIA

The Association of Unmanned Vehicle Systems International 

(AUVSI) has officially launched Australia’s own Association, 

the Association for Unmanned Vehicle Systems - Australia 

(AUVS-Australia). The office, generously provided to AUVS-

Australia and located within the Australian Research Centre for 

Aerospace Automation (ARCAA), was officially occupied by the 

newly appointed Executive Director in October of 2010. Peggy 

MacTavish began her tenure as Executive Director for AUVS-

Australia starting in August of 2010 making the AUVSI Conference 

in Denver Colorado her first act of duty for the organisation.

Peggy comes to AUVS-Australia from Canada where her career 

focused on Intelligent Systems Research in coordination with 

government, academia and industry. Her leadership will focus 

a burgeoning industry through research and industry advocacy, 

networking and strengthening ties in education and governments 

across Australia. AUVS-Australia was present at the 2010 Outback 

Challenge in Kingaroy that saw the closest to-date success with 

outback Joe therefore awarding the largest prize to-date to the 

University of North Dakota.

AUVS-Australia is fortunate to have strong ties and leadership 

through its supporters, including both AUVSI and the Queensland 

Government. Its Committee is made up of Industry leaders in UAV 

development, Academics excelling in UAV research and Industry 

Advisories. AUVS-Australia’s inaugural event is the 2011 AUVS-

Australia’s UNMANNED SYSTEMS CONFERENCE being held 

from February 27th through to March 1st 2011 in Mebourne and 

at the Avalon Air Show in Geelong. The conference is supported 

by many in the UAV community including CSIRO, General 

Atomics Aeronautical Systems, Insitu Pacific, Aerosonde, BAE 

Systems and THALES. AUVS-Australia looks forward to expanding 

membership and providing a cohesive network that brings about 

international recognition for Australia in UAV development.

“ARCAA’s ability to facilitate collaborative research 
by uniting academia and industry is instrumental 
in bringing about leading edge technologies for 
UAVs. ARCAA’s contribution to UAV development 
in Australia puts all those involved in UAV 
development in a much stronger position including 
the Association for Unmanned Vehicle Systems-
Australia. “

Peggy MacTavish Executive Director AUVS-Australia
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PhD AND MASTERS STUDENTS

“ARCAA gave me a balance of 
understanding the discipline of 
research and importantly, awareness 
of industry expectations.   As 
researchers we need to ensure that 
we are working on ideas that are 
valuable and that we are constantly 
solving real problems for the 
community.  

Since leaving ARCAA, I have worked 
in different capacities in research, and 

private industry roles of engineering 
and management.   The roles have 
included a Research Scientist 
position at the Autonomous Systems 
Lab (CSIRO), Head of Avionics R&D 
at Cyber Technology (a start-up 
UAV company) and more recently as 
the Director of Sales and Marketing 
for UAV Vision.  The latest role has 
evolved from my involvement in the 
years of research and development 
into stabilised camera systems 

with UAV Vision. It demonstrates 
perfectly the idea of research into 
an area where there was a market 
need, development, testing and then 
releasing of a product commercially 
worldwide. 

ARCAA’s direction and strong 
industry relationships have equipped 
me with the skills and knowledge to 
be successful in this industry.”  

Dr Daniel Fitzgerald, 
QUT PhD Graduate 2006
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PICTURED ABOVE: L to R – Jonathan Kok, Duncan 

Greer, Molly Hsu, Brendan Chen, Alex Wainwright
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NEW STUDENTS                                            

Paul Zapotezny-Anderson   PhD
Aircraft Manoeuvring for Target Tracking 
and Avoidance using Angle-Only 
Measurements.
This research is an investigation into aircraft 

anti-collision guidance based on line-of-

sight angle measurements of a potential 

airborne collision threat.   The collision scenario is posed as a 

stochastic, optimal-stopping, optimal-control problem, where 

dynamic programming techniques are used to develop guidance 

strategies to safely avoid the threat by indirectly estimating the 

threat’s range with a minimum of control effort.   The research 

aims to provide an autonomous see-and-avoid capability for 

manned and unmanned aircraft.

Supervisors: Dr Jason Ford (QUT),  Dr Luis Mejias Alvarez (QUT)

Of Note:
•	 Attended/presented at Maryborough Technology 

Challenge (Sep-2010) with Richard Glassock

•	 Sessional Academic (tutoring, lecturing, technical development)

•	 ARCAA WHSR

Hsiao-Ting Hsu (Molly)  Masters  
Improving Human-Machine Interaction for 
Situation Awareness in Search and Rescue 
Operation
This research defines and evaluates the 

elements in interface design that affect 

situation awareness (SA) in human-machine 

interaction (HMI). Search and rescue operation (SAR) is the 

application of the research. This research will have a series 

of experiment and the results will provide reliable data for 

improving HMI interface design in SAR operations.

Supervisors: Associate Professor Duncan Campbell (QUT),  Dr 

Michael Mason (QUT)

Ting (Brendan) Chen  PhD
A Robust Approach to Classify the Levels of 
Automation in a Dynamic Heterogeneous 
Multi-Agent Autonomous System
This research investigates the relationship 

between involvements of biological operators 

(humans) and automations of non-biological 

operators (machines, crafts) in a dynamic heterogeneous multi-

agent system.  The overall capability of the mission performance will 

be represented by an index derived from the biological operator’s 

level of involvement, and the non-biological operator’s level of 

automation.  Together this information will be further evaluated in 

terms of its uncertainty, and finally research will be done on how 

this information will be relayed back to the biological operator to 

improve their environmental situation awareness.

Supervisors:  Associate Professor Duncan Campbell (QUT),

Dr Michael Mason (QUT)

Of note:
•	 Sessional Academic (tutoring, lecturing, technical development)

Jonathan Kok  PhD
Hardware-Based Multi-Objective Real-
Time 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),  Professor  Rod Walker (QUT) 

Alexander Wainwright  PhD
Advanced Vision-Based Collision Warning 
in Changing Imaging Environments 
Reliably detecting potential collision course 

aircraft remains an obstacle in aerospace 

automation. This project is investigating 

new vision-based detection techniques that 

are better able to detect potential mid-air collision in changing 

lighting and cloud conditions (such imaging conditions cause 

difficulties for current vision based detection technology). 

Technological solutions to this detection problem will be one 

component of the technology required to allow unpiloted aircraft 

to routinely operate in the civil airspace (but the investigated 

techniques will also be useful in wider applications).

Techniques under investigation include adaptive hidden Markov 

model filtering, morphological filtering, and anomaly detection.

Supervisors: Dr Jason Ford (QUT),  Professor Peter O’Shea (QUT)

PhD AND MASTERS STUDENTS

PhD AND MASTERS STUDENTS
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Inkyu Sa  PhD  

Indoor visual SLAM with a Quadrotor
This research will develop new approaches 

to 3D mapping and navigation for small 

aerial vehicles that will allow them to 

perform complex tasks in cluttered indoor 

environments.

Supervisors:   Professor Peter Corke (QUT),  Professor Gordon 

Wyeth (QUT)

CONTINUING STUDENTS                                            

Lennon Cork  PhD   
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). 

Supervisors: Professor Rod Walker (QUT),  Associate Professor 

Duncan Campbell (QUT)

Jane Hung  Masters  
Investigation of Methods for Increasing 
the Energy Efficiency on Unmanned Aerial 
Vehicles (UAVs)
This research is modelling hybrid 

powerplant onboard a UAV in the 

MATLAB® Simulink® environment and 

will also include multi-objective mission planning for UAVs.  The 

two research sections will be combined and can be applied to 

the current ARCAA research in hybrid-powered UAV in civilian 

applications.

Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

Robert Ellen  Masters  
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. 

Supervisors:  Associate Professor Duncan Campbell (QUT),  

Professor Rod Walker (QUT),  Mr Michael Lees (Fosters)

Reece Clothier  PhD  
Decision support for safety analysis of 
engineering systems
The objective of this research is to develop 

the safety assessment and decision making 

tools necessary to support the definition of 

effective safety regulations. 

Supervisors: Professor Rod Walker (QUT),  Associate Professor 

Duncan Campbell (QUT),  Dr Neale Fulton (CSIRO)

Duncan Greer  PhD  
Integrity Augmentation of Aviation 
GPS Navigation Receiver using Low-
Cost 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. 

Supervisors: Professor Rod Walker (QUT),  GPSat Systems 

Australia,  Airservices Australia

Damien Dusha  PhD  

A GPS/Visual Odometry Integrated 
Navigation Filter
In this research, we show that vision-based 

navigation (“Visual Odometry”) has similar 

error characteristics to inertial sensors which, 

when combined with GPS, can be integrated 

to create a drift-free attitude solution.

Supervisor: Dr Luis Mejias Alvarez (QUT)

Paul Westall  PhD  
Human Detection in a Maritime Search 
Environment using Machine Vision for 
UAVs
Human maritime search and rescue 

missions have always been a challenging 

task, and an element of chance is involved 

in the detection of survivors.  Humans become fatigued and 

complacent after long hours of searching, thus we aim to automate 

this search process using machine vision.  Using image processing 

and target tracking techniques we propose a possible system that 

can discriminate human survivors in open oceans. 

Supervisors: Professor Peter O’Shea (QUT),  Dr Jason Ford 

(QUT), Dr Stefan Hrabar (CSIRO)
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Pritesh Narayan  PhD  
Embedding Human Cognition within 
Autonomous UAS Trajectory Planning
This research presents a new approach for 

the inclusion of human expert cognition 

into autonomous trajectory planning, 

for Unmanned Aerial Systems (UAS) 

operating in environments with real time constraints present. 

Supervisor: Associate Professor Duncan Campbell (QUT)

Pillar Eng  PhD  
A 3-D path planning strategy was 

developed which provides navigational 

references to the robotic aircraft during 

its gliding descent. Next, a set of robust 

lateral and vertical tracking algorithms 

was developed which are able to guide 

the aircraft along the 3-D path, regardless of the ambient wind 

conditions. A comparison of the developed methods with 

piloted approaches for an engine-off emergency landing found 

that the path planning and guidance algorithms provided a 

tenfold improvement, with metre accuracies in wind speeds 

approaching half the aircraft airspeed. 

Academic Supervisors: Dr Luis Mejias Alvarez (QUT),  Professor 

Rod Walker (QUT),  Associate Professor Duncan Campbell (QUT)

Industry Supervisor:  Dr Daniel Fitzgerald

Steven Mills  PhD  
Visual Guidance for Fixed Wing Unmanned 
Aerial Vehicles using Feature Tracking: 
Application to Power Line Inspection
This research looks at using Skid-to-Turn 

maneuvers coupled with Image Based 

Visual Servo control for the guidance and 

control of fixed wing UAVs inspecting locally linear infrastructure. 

Supervisors: Dr Luis Mejias Alvarez (QUT),  Dr Jason Ford (QUT),  

Professor Rod Walker (QUT)

Xi Liu  PhD  

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.

Supervisor: Associate Professor Duncan Campbell (QUT)

Richard Glassock  Masters
Design and Modelling of Aircraft Hybrid 
Powerplant
This research presents a technique for 

determining the performance, feasibility 

and effectiveness of powerplant 

hybridisation for small UAS. A Hybrid 

Powerplant offers the possibility of a 

radical improvement in the autonomy of the aircraft for various 

tasks without sacrificing payload range or endurance capability. 

Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

Shane Degen  Masters  
A Reactive Image-Based Collision Avoidance 
System for Unmanned Aircraft Systems
This research looks at using vision-based 

sensor data to navigate through (avoid) a 

collision scenario with other dynamic targets. 

Supervisors: Dr Luis Mejias Alvarez (QUT),  

Dr Jason Ford (QUT)

Sean Fan  PhD  
Robust Traffic Separation Management 
Using Inter-Aircraft Communication
This research is to investigate novel 

separation management approaches that 

mitigation communication issues raised by 

the next generation air traffic management 

approach. This year, the research mainly focuses on understanding 

to what extend some types of additional information helps 

quantify the risk of mid-air collision.

Supervisors: Dr Jason Ford (QUT),  Dr Luis Felipe Gonzalez Toro (QUT)

Of note:
•	 Sessional Academic (tutoring, lecturing, technical development)

Zhengrong (Eric) Li  PhD 
Biologically-inspired Image Processing 
Applied to Vegetation Management in 
Power Line Corridors
This study aims at developing novel and 

effective biologically inspired computer 

vision algorithms in a specific remote 

sensing application: vegetation management in power line 

corridors.

Supervisors: Dr Ross Hayward (QUT),  Professor Rod Walker (QUT)

PhD AND MASTERS STUDENTS
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Onvaree Techakesari  PhD 
Multiple-Model Based Target Tracking and 
Separation Management
This project also looks at switching control 

approach to separation management that 

combines the benefits of centralised and 

decentralised separation management 

approaches. Candidate algorithm has been illustrated, in 

simulation studies, to offer considerable benefits over either 

purely centralised or decentralised separation approaches.

Supervisors: Dr Jason Ford (QUT),  Dr Luis Mejias Alvarez (QUT)

Of Note:  
•	 Recipient of 2010 Amelia Earhart Fellowship (Zonta)

•	 Sessional Academic (tutoring, lecturing, technical development)

Aaron Mcfadyen  PhD
Investigation into a Decision Making 
Concept for Collision Avoidance Systems 
using Monocular Vision 
The research aims to investigate how 

visual servoing techniques can be used for 

pair-wise collision avoidance in short term 

airborne encounters.  

Supervisors: Dr Luis Mejias Alvarez (QUT),  Associate Professor 

Duncan Campbell (QUT)

Of Note:
•	 Sessional Academic (tutoring, lecturing, technical development)

•	 Recipient Outstanding HDR Student – October 2010

Wesam Alsabban  PhD   
Autonomous  Solar Powered UAV-Aircraft 
and Optimal Path Planning Model and 
Algorithms
The main objective of this research is to 

develop a design methodology for solar 

powered  UAS (SUAS) that takes into 

account the operating and controlling capabilities of the aircraft 

and uses alternate energy sources to power the aircraft and 

sustain flight for a specific mission. 

Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

Of Note:  
•	 The Green Falcon solar powered UAV was exhibited at 

Melbourne Museum from November 2009 to February 2010. 

•	 Gold Medal Winner (jointly with Dr Luis Felipe Gonzalez 

Toro) at International Federation of Inventors’ Association 

(IFIA) for Green Falcon Solar Powered UAV 

GRADUATED STUDENTS                                        

John Lai
A hidden Markov model and relative 
entropy rate approach to vision-based dim 
target detection for UAV sense-and-avoid
The research project developed a vision-

based target detection capability that can 

be used by ‘pilotless’ aircraft to automatically 

identify potential collision-course threats. 

Supervisor: Professor Peter O’Shea (QUT),  Dr Jason Ford (QUT)

Francesco Tamagnone Cosmelli
Master degree in Aerospace Engineering at 
Politecnico di Torino, Italy
Multidisciplinary design and flight testing of 

remote gas/particle airborne sensor system

Supervisor: Dr Luis Felipe Gonzalez Toro 

(QUT)

 

INTERNATIONAL STUDENTS                                      

EXCHANGE STUDENTS                                                              

Paola Torta (Masters) August 2010 - 
January 2011     

Politecnico di Torino Italy, Masters 
Aerospace Engineering
Development of a non-linear 6-degree of 

freedom dynamic model for guidance, control 

and simulation of an Air search/Air sampling UAS.

Supervisor: Dr Luis Felipe Gonzalez Toro  (QUT) 

Veronica Ricciardi (Masters) August 
2010 - January 2011                                                          
Politecnico di Torino Italy, Masters 
Aerospace Engineering
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.  

Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)
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Luca Curcio (Masters) September 2010 
- February 2011
Politecnico di Torino Italy, Masters 
Aerospace Engineering 
The aim of this research was to continue 

the develop ents on the Green Falcon Solar 

powered UAV as well  as the airborne data 

collection   system. The UAV and data collection systems are 

used  for bush fire prevention and  planning as well as search and 

rescue disaster relief. 

Supervisor: Dr Luis Felipe Gonzalez Toro (QUT)

OCCUPATIONAL TRAINEES                                                  

Iván Fernando Mondragón Bernal 
(PhD) 
July 2010 - October 2010
Computer Vision Group at Polytechnic 
University of Madrid.
Iván is working on computer vision applied 

to Unmanned Aerial Vehicles in the fields of 

omnidirectional vision, visual tracking, visual control and tracking.

Supervisors: Dr Luis Mejias Alvarez (QUT),  Professor Rod Walker (QUT)

Carol Martinez Luna (PhD) July 2010 - 
October 2010
Computer Vision Group at Polytechnic 
University of Madrid.
Her research areas are in the fields of visual 

tracking, pose estimation, and visual control 

using different vision systems: external and 

on-board systems.

Supervisors: Dr Luis Mejias Alvarez (QUT),  Professor Rod Walker (QUT)

VISITING STUDENT                                                                           

Jonathan Hussy (Masters)  September 
2010 - February 2011
ETH Zurich
Wind and turbulence is an important 

consideration for UAV operations. 

Jonathan’s work investigated utilising static 

ground based wind sensors and a wind 

model to predict the location and strength of turbulence in the 

UAV operating area enabling the UAV to plan flight paths to avoid 

the turbulence.

Supervisor: Dr Raja Jurdak (CSIRO)

VACATION STUDENT                                                                      

Bryan Huang November 2010 - 
February 2011
QUT B.Eng (Aerospace Avionics), Under-
graduate
Rapidly prototyping a doughnut shaped 

blimp for the purposes of guiding visitors 

around an indoor environment and to 

achieve autonomous flight through the integration of multiple 

sensors.

Supervisors: Philip Valencia (CSIRO),  Dr Stefan Hrabar (CSIRO)

QUT 3RD YEAR UNDERGRADUATE PROJECT   

QUT B.Eng (Aerospace Avionics) Indoor Flying Robot 
Project (IFR)                                                          

With current advances in technology facilitating the development 

of smaller aerial platforms, indoor UAS have become an exciting 

area of research.   The payload restrictions on lightweight UAS 

have seen cameras emerge as potential components to aid 

navigation in unknown environments in addition to their typical 

role as a surveillance and inspection tool. Under the IFR project, 

3rd Year B.Eng (Aerospace Avionics) students at QUT were 

tasked to design, build and test an aerial platform capable 

of elementary visual inspection tasks in a restricted indoor 

environment.  Students attempted to develop a UAS capable of 

finding and uniquely identifying three letters posted randomly in 

a hanger before terminating the search and returning to base.   

ARCAA’s Vicon T40 Tracking system and discussions with ARCAA 

researchers played a key role in developing the autonomous 

search patterns flown by a number of different airframes, from 

helium filled blimps to the more highly manoeuvrable quadrotors. 

This was a great example of how research can assist and benefit 

student teaching and learning.

Supervisors: Dr Luis Felipe Gonzalez Toro (QUT),  Dr Luis Mejias 

Alvarez (QUT), Aaron McFadyen (QUT)

PhD AND MASTERS STUDENTS
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ARCAA’s health and safety performance in 2010 was recorded as three incidents, with a total injury loss time of two hours.  In order to 

improve upon this performance, to ensure compliance, and to provide best practice in the work environment, ARCAA commissioned 

DRA Safety Specialists to conduct a Safety Management Systems Audit based on the National Audit tool. The audit was conducted 

on the 4th and 5th November, 2010. The objective of the audit was to establish the current position of ARCAA with regard to 

implementation of its Safety Management Systems. The audit consisted of an examination of the existing procedures and records that 

deal with safety management, followed by an inspection of the facilities to determine the level of implementation and compliance to 

legislative standards. The areas of good performance were identified as: 

•	 Documented risk assessments for activities conducted by ARCAA in the field; 

•	 Demonstrated commitment from senior management to safety planning; 

•	 High level of housekeeping within the facility; 

•	 Developed and implemented emergency response procedures;

•	 Development of a consultative framework. 

A number of opportunities for improvement were also identified, namely: 

•	 Development of a documented Safety Management System compliant with the relevant elements of AS4801 and the National 

Audit Tool which are linked to the ARCAA Wiki workplace health and safety home page; 

•	 Development of an internal Safety Element Audit (SEA) Program with outcomes as a key performance indicator for Managers; 

•	 Implementation of a purchasing policy with pre and post purchase checklists developed for all new plant and chemicals; 

•	 Development of a robust hazardous substances management system to control storage, handling, labelling and training of staff; 

•	 Further refinement of the competency to operation (CTO) system for operators of plant and equipment; 

•	 Development of a dynamic corrective action register which records and monitors implementation of controls for all safety issues 

identified during audits, inspections, etc.

 

In summary the audit found that the current implementation of ARCAA’s Safety Management System was excellent for such a new 

facility.  The compliance levels to health and safety standards were also considered high.  This audit will also serve as a benchmark for 

continuous improvement.

Associate Professor Duncan Campbell

Acting ARCAA Director (QUT)

August 2010 – April 2011

ARCAA WORKPLACE HEALTH AND SAFETY REPORT
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KEY PERFORMANCE INDICATORS

KPI PERFORMANCE MEASURE 

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

2010 Results:

In 2010 ARCAA successfully demonstrated a prototype powerline inspection flight guidance system operating in our Cessna 

aircraft. This work was funded through CRCSI project 6.07 “Improvement of Ergon Business Processes”. This work was so success-

ful that ARCAA is now under contract to Ergon (through the CRCSI) to develop a pre-production version of project 6.07 technol-

ogy which is now referred to as the “Flight Assist System” or FAS. This $1.3m project will lead to the commercial deployment of 

ARCAA technology for operations in surveying powerline networks. A consortia has been formed comprising of Ergon, CRCSI, 

ARCAA, Trimble and Seabird Aviation.

KPI PERFORMANCE MEASURE 

Employment of 

Professional Staff

Increase the number of research, technical or business development staff and post graduate students en-

gaged in ARCAA by 5% per annum to the capacity of the facility (around 25 including post-graduate students) 

within 5 years of practical completion

2010 Results:

•	 Research 25

•	 Technical 7

•	 Business Development 2

•	 Students 24

•	 Visiting Students 6

These figures represent more than a 10% increase in staffing and more than a 40% increase in student levels over 2009 figures.

KPI PERFORMANCE MEASURE 

Education and Skills 

Development

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

2010 Results:

•	 Enrolled  19 PhD 5 Masters 

•	 Completed 1 PhD 1 Masters

The figures are slightly short of the KPI for this year, however a greater number are expected to graduate for the 2011 year.  This 

will bring the number above the KPI for this Performance Measure for the 2011 year, to increase the average for the 5 year period.

KPI PERFORMANCE MEASURE 

Collaboration 1. Average of 1 visiting national or international visiting scientists per annum, averaged over 5 years.

2. 1 new collaboration every two years

2010 Results:

1.   Academic and Industry Visitors

•	 Dr Richard Baumeister, Boeing Research & Technology

•	 Dr John Vian, Boeing Research & Technology

•	 Prof J. Periaux - Universidad Politécnica de Madrid, Spain

•	 Professor H Jin Kim, Professor Youdan Kim – Seoul National University

•	 R. John Hansman Jr, Professor of Aeronautics and Astronautics, Head, Division of Humans and Automation, Director, Interna-

tional Center for Air Transportation, Massachusetts Institute of Technology

•	 Professor Min-Jea Tahk, Korean Advanced Institute for Science and Technology

•	 Mr Tim Truant, MicroPilot, Canada

•	 Mr Thierry Beauvais, Thales, France

2.   New Collaboration

•	 AUVS-Australia

These results exceed the requirements for this KPI.
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KPI PERFORMANCE MEASURE 

Research and 
Development 
Excellence

3 refereed scientific papers, published in national or international journals or books per annum (averaged over 5 years).

8 conference papers, articles or industry reports published per annum (averaged over 5 years)

2010 Results:

•	 1 Book Chapter

•	 8 Journal Articles

•	 18 Refereed Conference Papers

•	 2 Magazine Articles

•	 2 Industry Reports

•	 8 Individual and Team Awards

These results exceed the requirements for this KPI.

KPI PERFORMANCE MEASURE 

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.

2010 Results:

•	 ARCAA Official Opening

•	 Smart Skies Project Information Publication 

•	 Participation In QUT Engineering Week with visit by high school students and astronaut Dr Andy Thomas

•	 Media – see details listed on Pages 52 and 53 of this Annual Report

•	 Boeing International Media Contingent visit to facility

•	 Four Congress of the International Council of the Aeronautical Sciences meetings hosted at ARCAA

•	 Five Association for Unmanned Vehicle Systems Australia meetings hosted at ARCAA

•	 Five Outback Challenge Organising and Technical Committee Meetings hosted at ARCAA

•	 Six ARCAA Internal Research Forums

•	 Smart Skies Workshop with US collaborators

•	 Participating in a workshop on the Australian Global Navigation Satellite System

With 30 media articles and opportunities, including 2 media releases, the 2009 Annual Report and several marketing brochures as 

well as the above listed participation in technology transfer, the requirements for this KPI have been exceeded.
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KPI PERFORMANCE MEASURE 

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 5 to 10  Year of the term, maintain external funding for ARCAA Activities at not less than $250,000 

per annum (adjusted annually to reflect changes in the Consumer Price Index).

2010 Results:

1. A total of $952,435.54 in external funding was secured in the second year following practical completion of the ARCAA building.

2. Not applicable

For this reporting period, the requirements for this KPI have been exceeded.

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, TAFE’s, govern-

ment bodies, etc;

3. Involvement in QUT Train displays every two years;

4. Hold Open Day at ARCAA Building at Brisbane Airport Annually.

2010 Results:

1.     Average of 2 presentations per year to community groups

•	 Queensland Teachers Conference on Aerospace Studies, presentation on ARCAA research by Professor Rod Walker

•	 Mareeba Chamber of Commerce, Talking Scientist presentation on ARCAA research, Professor Rod Walker 

•	 Green Falcon Solar Powered UAV Exhibition at the Melbourne Museum

•	 Participation at the Tech Expo in Maryborough (MOC and UAVs on display)

•	 Brisbane Mid-City Rotary Club presentation on UAVs by Professor Walker

•	 UAV Challenge Outback Rescue event at Kingaroy

2.     Average of 6 presentations or publications per year to avionics industry groups, schools, TAFE’s, government bodies, etc.

•	 ARCAA tour, demonstration and presentation at Lockyer District State High School

•	 ARCAA tour and presentation for 60 Australian Youth Aerospace Forum students

•	 ARCAA tour and presentation for 26 Japanese students

•	 ARCAA tour, demonstrations and presentation as part of QUT Engineering Week for 100 high school students

•	 Heli & UV Pacific conference presentation - Prof Rod Walker 

•	 UAV research presentation at Arizona State University

•	 UAV research presentation at University of Southern California

3.     Involvement in QUT Train displays every two years

•	 Not held in 2010

4.     Hold Open Day at ARCAA Building at Brisbane Airport Annually

•	 Participation and static display of MOC and UAVs at ARCAA for the Queensland Aviation Careers Expo at Brisbane Airport, 

June 2010 - more than 300 visitors

•	 ARCAA Official Opening - more than 120 visitors

The requirements for this KPI for this reporting period have been exceeded.
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STAFFING
RESEARCH TECHNICAL OPERATIONS BUSINESS 

DEVELOPMENT

Luis Mejias Alvarez Farid Kendoul Ryan Fechney Daniel Fitzgerald Duncan Campbell

Bilal Arain John Lai Richard Glassock Andrew Keir Reece Clothier

Troy Bruggemann Eric Li Duncan Greer Lyn Pearson Iftah Gideoni

Jinhai Cai Michael Mason Scott McNamara Jonathan Roberts

Duncan Campbell Aaron McFadyen Rhys Mudford Rod Walker

Marcos Gerardo Castro Torsten Merz Brett Wood

Reece Clothier Steven Mills

Peter Corke Pritesh Narayan

Sean Fan Peter O’Shea

Jason Ford Onvaree Techakesari

Dennis Frousheger Luis Felipe Gonzalez Toro

Volker Hilsenstein Rod Walker

Stefan Hrabar Paul Wu

PRESENTATIONS  
AWARD PRESENTER LOCATION DATE

Aerial Robotics Research at ARCAA Assoc Professor Duncan Campbell Skema Sophia Antipolis Campus, France 15-Mar

Aerial Robotics Research at ARCAA Assoc Professor Duncan Campbell ESAIME Cholet Campus, France 16-Mar

ARCAA Research Professor Rod Walker Mareeba 7-May

The Future of UAVs Professor Rod Walker Heli & UV Pacific 26-May

The Smart Skies Project Professor Rod Walker Heli & UV Pacific 27-May

Aerial Robotics Research at ARCAA Assoc Professor Duncan Campbell Rensselaer Polytechnic Institute, USA 28-Jun

The Smart Skies Project Dennis Frousheger Australian Youth Aerospace Forum 2010 5-Jul

Aerial Robotics Research at ARCAA Dr Stefan Hrabar University of Southern California 11-Oct

Aerial Robotics Research at ARCAA Dr Stefan Hrabar Arizona State University 13-Oct

 

EVENTS 
EVENT LOCATION DATE ARCAA BENEFIT

Green Falcon Solar Powered  Exhibition Melbourne Museum Nov 2009 - 

Feb 2010

Public exposure and raised awareness of 

ARCAA research

Aviation and Careers Expo 2010 Aviation Australia,  

Brisbane International Airport

21 Aug 2010 The ASL, MOC and several UAVs were 

displayed at the expo and while some 

2000 people visited the Expo, more than 

300 people visited the ARCAA display

Technology Expo  

The objective of the challenge event 

is to inspire students to design, 

build and race a range of modes of 

transport, including human-powered 

vehicles

Maryborough 11-12 Sept 2010 Richard Glassock & Paul Zapotezny-

Anderson took the MOC and UAV 

Shadow to  promote aviation technology 

and the upcoming UAV Outback 

Rescue Challenge to the Maryborough 

community and school children

UAV Outback Challenge Kingaroy 27 Sep - 1 Oct Premier promotional event.  Addresses 

ARCAA KPI “Community Engagement”
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NAME DATE TITLE COMMENTS

Duncan Greer    Feb 2010   BR&TA Usability Lab Training   Gaze tracking software system for trialling in the ASL

Rod Walker Mar - Jul Cirrus SR20 Training New skills for glass cockpit flying

Duncan Greer May 2010 CASA Design and Manufactur-

ing Seminars

Annual CASA seminars on current and 

future airworthiness regulatory matters

Daniel Fitzgerald 25-27 May Shephard UV Pacific Conference Improve understanding of current advances 

and technologies in the UAV industry and 

aerospace field

Rod Walker 15-Jul Light Rigid Truck Driver training Licenced to drive MOC

Reece Clothier 19-Jul Light Rigid Truck Driver training Licenced to drive MOC

Dennis Frousheger 26-Jul Light Rigid Truck Driver training Licenced to drive MOC

Duncan Greer 27-Jul Light Rigid Truck Driver training Licenced to drive MOC

Scott McNamara 29-Jul Light Rigid Truck Driver training Licenced to drive MOC

Torsten Merz 22-28 Aug AUVSI Unmanned Systems Nth 

America Conf & Exhibition

Interaction with industry, including compo-

nent suppliers, government agencies and 

end users

Scott McNamara 22-28 Aug AUVSI Unmanned Systems Nth 

America Conf & Exhibition

Interaction with industry, including compo-

nent suppliers, government agencies and 

end users

Steven Mills 1 Sep-1 Dec Research Exchange - Cranfield 

University UK

As part of Marie Curie International Re-

search Staff Exchange Scheme 

Luis Mejias Alvarez – 

Teaching and Research at 

Universidad Poletechnica 

de Madrid and Cranfield 

University

November 2010 – 

February 2011

Ciclo de Conferencias del 

Professoresor Luis Mejías, 

Queensland University of 

Technology (Australia). “Aerial 

Robotics Systems: Sensing, 

Navigation and Civil Regula-

tions”.

http://www.disam.upm.es/~posgrado/

Invited to two talks at: 

1.) Autonomous System Laboratory.  ISEP 

- Instituto Superior de Engenharia do 

Porto  www.lsa.isep.ipp.pt

Title: 

“Sense and avoid approaches for un-

manned aerial systems.” 

2) at “Catec”  http://www.catec.aero/ . The 

Center for Advanced Aerospace Technolo-

gies (CATEC) 

Title: 

“Sense and avoid approaches for un-

manned aerial systems: two view points – 

general aviation and robotics

Duncan Greer 22-25 Nov Design & Airworthiness Ap-

proval Regulations Course - 

Melbourne

Introduction to the Australian regulatory 

system and its application to aircraft design, 

manufacture, modification, safety, repair and 

continuing airworthiness

Luis Felipe Gonzalez Toro throughout 2010 Private Pilot’s Licence Training Obtained PPL Nov 2010

STAFF DEVELOPMENT

ARCAA PERFORMANCE
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TYPE TITLE AUTHORS LOCATION

 Book Chapter

Robust Multidisciplinary Design Op-

timisation Using CFD and Advanced 

Evolutionary Algorithms

D.S. Lee, K. Srinivas, L.F. 

Gonzalez Toro, J. Periaux, S. 

Obayashi 

In:  M. M. Hafez, K. Oshima & D. Kwak 

(Eds.) Fluid Dynamics Review 2010.  World 

Scientific Publishing, UK.

Journal Articles

Wide-angle visual Feature Matching 

for Outdoor Localisation

P. Hansen, P. Corke and W. 

Boles

International Journal of Robotics Research, 

Vol 29, pp267-297, Feb/Mar 2010

Vision Based Control for Fixed Wing 

UAVs Inspecting Locally Linear 

Infrastructure Using Skid-to-Turn 

Manoeuvers

S. Mills, J. Ford, L. Mejias Journal of Intelligent and Robotic Systems, 

61(1), pp. 29-42.

Guided Chaos - Path Planning and 

Control for a UAV Forced Landing

P. Eng, L. Mejias, R. Walker, 

D. Fitzgerald

IEEE Robotics and Automation Magazine, 

18 (2), pp. 90-98

Hybridised Evolutionary Algorithms 

for Double Active Flow Control Bump 

Design Optimisation

D.S. Lee, L. F. Gonzalez Toro, 

E. Onate

IEEE Transactions on Evolutionary Compu-

tation, TEVC-00087-2010

Assessment of the Suitability of Public 

Mobile Data Networks for Aircraft 

Telemetry and Control Purposes

L. F. Gonzalez Toro, R. Walker,  

N. Rutherford and C. Turner

Elsevier PROGRESS IN AEROSPACE SCI-

ENCES    Journal

UAS Mission Path Planning System, 

(MPPS) using hybrid-game coupled to 

multi-objective optimiser

D.S Lee, L. F. Gonzalez Toro, 

J. Periaux

Journal of Dynamic Systems, Measurement, 

and Control , 132(4)

Multiobjective Four-Dimensional 

Vehicle Motion Planning in Large 

Dynamic Environments 

P. Wu, D. Campbell, T. Merz IEEE Trans Syst Man Cybern B Cybern 2010 

Sep 16, Issue 19

Airborne Vision Based Collision Detec-

tion System

J. Lai, L. Mejias, J. Ford Journal of Field Robotics

Refereed 

Conference 

Papers

Impact of Communication Loss on 

Separation Distances

J. (S) Fan, J. Ford, L. F. Gon-

zalez Toro

ICAS 2010 , 19-24 Sep, Nice, France

Airborne Systems Laboratory for 

Automation Research

D. Greer, R. Mudford, R. 

Walker

Definition of Airworthiness Categories 

for Unmanned Aircraft Systems (UAS)

R. Clothier, J. Palmer, R. 

Walker, N. Fulton

Towards the Implementation of Vision-

Based UAS Sense and Avoid System

L. Mejias, J. Ford, J. Lai

Automated Centralised Separation Man-

agement with Onboard Decision Support

O. Techakesari, J. Ford

Characterisation of Mobile Data Net-

works for Aeronautical Purposes

N. Rutherford, R. Walker, C. 

Turner, L. F. Gonzalez Toro

PUBLICATIONS
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TYPE TITLE AUTHORS LOCATION

Refereed 

Conference 

Papers 

Development of an autonomous heli-

copter for aerial powerline inspections

S. Hrabar, T. Merz, 

D.Frousheger

1st International Conference on Applied 

Robotics for the Power Industry (CARPI 

2010), 5-7 October 2010, Montreal Canada

Flight control of a small helicopter in 

unknown wind conditions

B. Arain and F. Kendoul 49th Conference on Decision and Control 

(CDC 2010) , 15-17 Dec, Atlanta, USA

Terrain Following Using Wide Field 

Optic Flow

E. Slatyer, R. Mahony and P. 

Corke

Australasian Conference Robotics and 

Automation,  1-3 Dec 2010, Brisbane

Practical Application of Pseudo-

spectral Optimisation to Robot Path 

Planning

S. Martin, N. Hillier and P. 

Corke

A Synthesisable Evolutionary Algo-

rithm Design for Unmanned Aerial 

System Real-Time Path Planning

J. Kok, L.F. Gonzalez Toro, R. 

Walker, T. Gurnett, N. Kelson

Vision Based Detection and Tracking of 

Aerial Targets for UAV Collision Avoidance

L. Mejias, S. McNamara, J. 

Lai, J. Ford

IEEE/RSJ  International Conf on Intelligent 

Robots and Systems, 18-22 Oct, Taipei

Vision Based Controls for Fixed 

Wing UAVs Inspecting Locally Linear 

Infrastructure Using Skid-to-Turn 

Manoeuvres

S. Mills, J. Ford, L. Mejias 3rd International Symposium on Unmanned 

Aerial Vehicles, 21-23 June 2010, Dubai

Multidisciplinary Design and flight 

Testing of a Remote Sensing Airborne 

Biosensor

L. F. Gonzalez Toro, P. Na-

rayan, R. Walker, L. Zeller, Z. 

Ristovski Global Biosecurity 2010 Conference, 28 

Feb - 3 Mar, BrisbaneMission Path Planning (MPP) for an 

Unmanned Aerial System (UAS) Fitted 

With an Air Sampling Device

L. F. Gonzalez Toro, D. S. Lee, 

R. Walker

Shock Control Bump Design Optimi-

sation on Natural Laminar Aerofoil

D.S. Lee, J. Periaux. K. 

Srinival, L. F. Gonzalez Toro, 

E. Onate, N. Qin 

6th International Conference on Computa-

tional Fluid Dynamics, ICCFD6, 12-16 Jul, 

St. Petersburg

Reduction Environmental Effects of 

Civil Aircraft Through Multi-objective 

Flight Plan Optimisation

D. S. Lee, L. F. Gonzalez 

Toro, R. Walker, J. Periaux, E. 

Onate 

IOP Conference Series: Materials Science 

and Engineering, 19-23 Jul, Sydney

Active Flow Control Bump Design 

Using Hybrid nash-Game coupled to 

Evolutionary Algorithms

D. S. Lee, J. Periaux, L. P. 

Gonzalez Toro, K. Srinivas, E. 

Onate 

5th European Conference on Compu-

tational fluid Dynamics ECCOMAS CFD 

2010, 14-17 Jun, Lisbon

Magazine 

Articles

Australian Research Centre for Aero-

space Automation

L. F. Gonzalez Toro, R. Walker, 

L. Mejias

UVS International, 2010 Yearbook

Into the Air in Australia: Regulatory 

Framework for UAS Takes shape Down 

Under

R. Clothier Unmanned Systems, 28(8), pp. 33-34

Lecture Notes Lecture Notes in Computer Science P.J. Marron, T. Voigt, P. Corke, 

and L. Mottola

4th International Workshop on Real-world Wire-

less Sensor Networks (REALWSN), Vol 6511

ARCAA PERFORMANCE
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AWARDED BY START DATE END DATE SCHEME PROJECT NAME

Spitfire Fellowship 

Award (awarded 

2010)

01/01/2011 31/12/2011 Australian Spitfire 

Association

Shortwave infrared 

(SWIR) imagery for air-

borne sense-and-avoid

1. Jason Ford

Australian Research 

Council

22/10/2010 31/12/2011 ARC Linkage Automated vision-

based aircraft collision 

warning technologies

1. Jason Ford

2. Luis Mejias

3. Rod Walker

4. Peter O’Shea

5. Deborah Bullock (external)

Australian Academy 

of Science

01/11/2008 30/11/2011 Marie Curie Ac-

tions – International 

Research Staff

International Coop-

eration Program for Un-

manned Aerial Systems 

(UAS) Research and 

Development (ICPUAS)

1. Luis Mejias

2. Pascual Campy (external)

3. Nabil Aouf (external)

Research Industry 

Partnerships Program 

(Smart State Innova-

tion Fund)/CSIRO 

ICT Centre/Boeing 

Phantom Works

 01/08/2008 01/07/2010 Smart State 

Innovation Fund

Smart Skies – enabling 

technologies for UAV 

airspace integration

1. Rod Walker

2. Duncan Campbell

3. Peter O’Shea

4. Wageeh Boles

5. Luis Gonzalez

6. Luis Mejias

7. Jason Ford

8. Jonathan Roberts

9. Michael Wilson (external)

10. Ted Whitley (external)

11. Andrew Duggan  (industry)

12. William Lyons (industry)

13. George Curran (industry)

14. Peter Corke

Cooperative Re-

search Centre for 

Spatial Information

01/07/2007 30/06/2010 CRC Information Business 

Improvement Applica-

tions at Ergon Energy

1. Rod Walker

2. Jason Ford

3. Luis Mejias

4. Duncan Campbell

5. Trevor Taylor (external)

6. Ross Hayward (external)

7. Jinhai Cai

8. Troy Bruggemann (scholarship)

9. James Bangay (industry)

Cooperative 

Research Centre 

for National Plant 

Biosecurity

01/07/2007 30/06/2010  CRC CRC30032: Flying 

Spore Trap Project

1. Rod Walker

2. Troy Jensen (external)

3. Felipe Gonzalez

4. Simon McKirdy (external)

CSIRO 15/03/2008 14/03/2010 CSIRO Scholarship UAV forced landing 1. Luis Mejias (supervisor)

2. Xi Liu (Scholarship holder)

3. Daniel Fitzgerald (external)

CSIRO 15/03/2008 14/03/2010 CSIRO Scholarship UAV forced landing 1. Luis Mejias (supervisor)

2. Pillar Eng (Scholarship holder) 

3. Daniel Fitzgerald (external)

RESEARCH GRANTS AND SCHOLARSHIPS
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EXAMPLE FACULTY, SCHOOL, COURSE TITLE
& IDENTIFIER

TAUGHT AT 
YEAR LEVEL

NUMBER 
IMPACTED

Tutorial demonstrating the principles of 

vision-based collision warning detection Dr 

Jason Ford, Dr Luis Mejias Alvarez and Dr 

John Lai. Funded by Boeing Support for 

Teaching

QUT, BEE, Engineering Systems, ENB447 

Aerospace Avionics

4 22

The approach and research results published in 

the CIN Network Characterisation Journal 

paper by Gonzalez et al. under the 

Smart Skies program were used for teaching 

and learning activities

QUT, BEE, Engineering Systems, ENB447 

Aerospace Avionics

4 25

Some research  outputs of 

the CRCNPB Performance analysis of an 

airborne biosensor were used by Dr Luis Felipe 

Gonzalez Toro

QUT, BEE, Engineering Systems, ENB355  

Advanced Systems Design

3 22

Dr Luis Felipe Gonzalez Toro used the Cessna 

172 ASL as an example for learning in two units

QUT, BEE, Engineering Systems, ENB347  

Modern Flight Control

3 22

The Flamingo UAV used to apply learning by 

Dr Luis Felipe Gonzalez Toro

QUT, BEE, Engineering Systems, ENB348 Air-

craft Systems and Flight Control and ENB347  

Advanced Systems Design

3 25

VICON system and the ARCAA workshop 

were regularly used by Dr Luis Felipe 

Gonzalez Toro for this class.  Students were 

also mentored by ARCAA personnel

QUT, BEE, Engineering Systems, ENB355  

Advanced Systems Design

3 25

Assisted and mentored by ARCAA 

personnel and used ARCAA flight testing 

range at Burrandowan to flight test 

their system

QUT, BEE, Engineering Systems, ENB354  

Introduction to Systems Design and Advanced 

Systems

3 7

The Flamingo UAV and the Green Falcon UAV 

were used for teaching and learning 

purposes by Dr Gonzalez under the Masters 

by Research thesis work of Luca Curcio, 

Paola Torta and Veronica Ricciardi.

SRUAV 2010 3 3

 

TYPE TITLE DATE LOCATION

Industry Publications and Reports

Recommendations of the Australian Aerospace Industry 

Forum Sub-Committee on Unmanned Aircraft Systems 

Certification and Regulation for Routine Access of Small 

UAS to Class G Airspace

2010 Australian 

Aerospace 

Industry 

Forum

ARCAA Response to the Australian Transport Safety Bureau 

(ATSB) Industry Comments on the PROPOSED AMEND-

MENTS TO THE TRANSPORT SAFETY INVESTIGATION 

REGULATIONS 2003

17 Dec 2010 Australian 

Transport 

Safety

Bureau

END USER INVOLVEMENT AND IMPACT
ARCAA Research Outcomes, Assets and Mentoring into Aerospace Avionics Learning

INDUSTRY PUBLICATIONS AND REPORTS
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MEDIA

12 Jan 2010 Flight International by Emma Kelly      

“The Green Falcon solar UAV could be commercially available within 24 months following successful flight tests”

13 January 2010 Green Falcon forest management with 24 hour SUAS                 

http://www.suasnews.com/2010/01/160/green-falcon-forest-management-with-24-hour-suas/

15 Jan 2010 Queensland University of Technology to develop multi-purpose solar-powered UAV       
http://www.ecofriend.org/entry/queensland-university-of-technology-to-develop-multi-purpose-solar-powered-uav/

20 Jan 2010 Solar-Powered UAV Under Development      

http://www.alternative-energy-news.info/solar-powered-uav-under-development/

22 Jan 2010 Green Falcon – Solar Powered          

http://www.icentrus.com/green-falcon-solar-powered/

28 Jan 2010 Solar-Powered UAV could aid Australia fire monitoring    

http://electric-vehicles-cars-bikes.blogspot.com/2010/01/solar-powered-uav-could-aid-australia.html

4 March 2010 Catalyst Unmanned Aerial Vehicles by Paul Willis 

(Story on UAV Challenge 2009)

3 June Silicon Chip Issue 261       

http://www.siliconchip.com.au/cms/A_112010/article.html

ARCAA reported on ABC News
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29 July 2010  (Force Magazine Unmanned Future) – SmartSkies hold the key to future of UAVs with wide-arrayed applications 

by Vidhi Upadhyay    

www.forceindia.net/featurereport4.aspx

3 September 2010 ARCAA Official Opening 
Channel 10 and ABC 

www.aviationbusiness.com.au/news/collision-avoidance-technology-being-developed-for-ga-aircraft 

www.scientificcomputing.com/News-DS-New-Aerospace-Research-Center-Takes-Flight-090710.aspx 

www.presszoom.com/story_159403.html 

http://www.goldcoastmail.com.au/story/2010/09/04/aerospace-research-to-save-lives/ 

http://news.smh.com.au/breaking-news-national/aerospace-research-to-save-lives-20100903-14ts0.html 

http://www.news.com.ag/index.php?option=com_content&view=article&id=387:skys-the-limit-for-new-aviation-research-   

 centre&catid=7:business-news&Itemid=28 

http://news.xinhuanet.com/english2010/sci/2010-09/03/c_13476952.html 

http://news.brisbanetimes.com.au/breaking-news-national/aerospace-research-to-save-lives-20100903-14ts0.html

11-September 2010 Scope Network 10, Things That See
Presented by Dr Stefan Hrabar

UAV Outback Challenge – Kingaroy’s High Fliers
http://www.couriermail.com.au/news/gallery-e6frer96-1225933520567?page=1

4 Oct 2010 Flight International Magazine Report by Emma Kelly 

Australia moves forward Smart Skies project
http://www.flightglobal.com/articles/2010/

October 2010 CRC Plant BioSecurity  Collaborative Research Initiatives Publication by Kenn Pearce 

Spies in the Sky set trap for fungal spores – Unmanned aerial vehicles track the spread of plant diseases

2 Nov 2010 News-4-US, ARCAA opens in Brisbane   

http://www.news4us.com/

2 Nov 2010 Computerworld by Lisa Banks    

CSIRO,QUT partner to develop flight testing technology
http://www.computerworld.com.au

18 Nov 2010  Aviation Business by Jane Symonds    

Fourth UAV Challenge Outback Rescue delivers ‘huge success’ 
http://www.aviationbusiness.com.au/news

18 Nov 2010 Aviation Business      

Enabling the sharing of airspace by manned and unmanned aircraft
http://www.aviationbusiness.com.au/news

December Issue Qantas The Australian Way magazine, Something in the Air by Kath Nightingale 

Story on the UAV Challenge 2010, photos by Dr Stefan Hrabar  

ARCAA PERFORMANCE
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ARC - Australian Research Council

ARCAA - Australian Research Centre for Aerospace Automation

ASL - Airborne Systems Laboratory or the Cessna plane

BAC - Brisbane Airport Corporation

BEE - Faculty of Built Environment and Engineering, QUT

BR&T - A - Boeing Research and Technology - Australia

BR&T US - Boeing Research and Technology, United States

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 Aircraft System

DEEDI - Queensland State Government Department of Employment, Economic Development and Innovation

DIISR - Australian Government Department of Innovation, Industry, Science and Research

DSA - Dynamic Sense and Act

DSTO - Defence Science and Technology Organisation

eFAS - enhanced Flight Assist System

FAS - Flight Assist System

IP - Intellectual Property

ISG - Interactive Systems Group

JVA - Joint Venture Agreement

MOC - Mobile Operations Centre

QUAS - QUT Unmanned Aircraft System

QUT - Queensland University of Technology

SSRFF - Smart State Research Facilities Fund

UAS - Unmanned Aircraft System

UAV - Unmanned Aerial Vehicle

WNP - Whole of Network Planning

GLOSSARY OF TERMS
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arcaa

Australian Research Centre 
for Aerospace Automation

P +61 7 3138 1772
22-24 Boronia Rd,

Eagle Farm, QLD 4009

www.arcaa.aero


