
Nev

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ver Stand Stilll 

Austra
Engine
ANNUA

Faculty of En

alian C
eering 

AL REPO

ngineering 

entre f
Resea

ORT 20

Sch

for Spa
arch (A
13

ool of Electric

ace 
ACSER)

cal Engineering

) 

g & Telecommmunications





ACSER Annua

 

 

 

 

 

 

 

© Australian 

UNSW Sydne

AUSTRALIA 

 

 

 

Australian Ce

University of 

Sydney, NSW

Australia 

 

 

Director:  

Deputy Direc

 

 

T: +61 (2) 93

F: +61 (2) 93

E: acser@un

 

 

 

 

 

 

 

 

 

 

 

f

 

ACS

@AC

al Report 2013 

Centre for Sp

ey NSW 2052

entre for Spac

New South W

W 2052 

Prof. 

ctor:  Prof. 

385 6890 

385 5519 

nsw.edu.au 

SER.UNSW  

CSERUNSW  

pace Engineer

2 

ce Engineering

Wales (UNSW)

Andrew Dem

Chris Rizos 

 

ing Research

g Research 

) 

pster 

Gara
reflec

Cover picture: 
ada SAR Forma
ctometry path ac

Artist’s impress
ation Flying Sate
cross the Austra

1 

sion of a single 
ellite tracing its 
alian continent.





 

ACSER Annual Report 2013 1 

 

 

 

1. Director’s Report 2 
2. About ACSER 4 
3. ACSER Objectives 5 
4. ACSER Strategy 6 
5. ACSER Committees 7 

Management Committee  
Advisory Committee  

6. YEAR IN REVIEW: Projects 11 
  Garada – SAR Formation Flying Project 11 
  QB50 12 
  SMiLE 13 
  Warrawal 14 
  Biarri 15 
7. YEAR IN REVIEW: Workshops & Events 16 
  Off Earth Mining Forum 16 
  Simulants and Analogues for Space Mining  
  Research Workshop 17 
  Curiosity on Mars - ACSER Distinguished  
   Guest Lecture 18 
  Roadmap to an Australian Civilian Satellite  
   SAR Capability - Workshop 18 
  Australian Space Industry Forum 19 
  QB50 Workshop 20 
  GNSS Vulnerability Workshop 21 
  ACSER Seminar Series 22 
8. Higher Degree Research 23 
  Postgraduate Research 23 
  Undergraduate 4th Year Thesis Students 23 
9. Centre Grant Funding 24 
10. Financial Report 25 
11. Government Submissions 26 
12. Media & Publicity 27 
13. Our People 28 
  Centre Staff 28 
  ACSER affiliates across UNSW 28 
14. Publications 30 
15. Collaborators 38 
16. 2013 Team Photo 39 

 
  

Contents 



 

2  

1. Dire
 

This is the th

annual report

The year pro

expected and

spectacular. 

ACSER’s ma

Garada “SAR

Education Pr

Australian Sp

were a 1300 

Aperture Rad

map of Austr

how easy it w

delivered the

completed th

With the end 

contract, and

Jinghui Wu, G

Buvac. Mazh

did not balan

joined the ce

Qiao, Joon W

centre, as did

Four GPS rec

Laboratory u

awareness re

The QB50 sa

experimental

The SMiLE e

approaching 

The highest p

created a me

Times of Indi

exciting new 

Excellence b

ector’s R

ird Australian 

t, covering ou

mised to be o

d somewhat u

ain achieveme

R Formation F

rogram in Sate

pace Researc

page technica

dar (SAR) sate

ralia every thre

would be for su

e new Masters

he BLUEsat cr

of these large

d the staff who

Gordon Roesl

her Choudhury

nce these losse

ntre and a new

Wayn Cheong,

d Nagaraj Shiv

ceivers were d

nder the Biarr

esearch. 

atellite passed

l payloads ma

experiment wil

Critical Desig

profile activity 

edia storm, inc

ia, coverage b

research area

id was led by 

eport  

Centre for Sp

r third full cale

one of highs an

navoidable, b

ents in 2013 w

Flying” and the

ellite Systems 

h Program (AS

al report descr

ellite mission t

ee days, and a

uch a system 

s program in S

raft for stratosp

e projects, it w

o left the centre

er, Mauro Gra

y and Kegen Y

es. From Civil

w administrato

, Ediz Cetin an

varamaiah, at 

delivered to B

ri project. The 

d its Preliminar

ade good prog

l fly on the Int

n Review. 

of 2013 was u

cluding live int

by all local tele

a which engag

ACSER with o

pace Engineer

endar year of o

nd lows, and s

ut the highs p

were the succe

e Warrawal “Co

Engineering”

SRP). The fina

ribing phase 0

to deliver a 10

an implementa

to pay for itse

Satellite System

pheric balloon

was inevitable 

e as a result w

assi, James C

Yu moved to C

 Engineering, 

or was appoin

nd Barnaby O

least until Jan

AE Systems, 

receivers will 

ry Design Rev

ress. 

ernational Spa

undoubtedly th

erviews on BB

evision station

ges multiple E

off-earth minin

ring Research

operation, 201

so it was. The 

proved in some

essful complet

omprehensive

projects fund

al deliverables

0 of an L-band

0m resolution s

ation report th

elf. The Warraw

ms Engineerin

n launch. 

that the centre

were; Steven T

Carrapetta, and

Civil Engineeri

 Eamonn Glen

nted, Cheryl B

sborne remain

nuary 2014. 

thence to DST

fly on a const

view and enter

ace Station an

he Off-Earth M

BC radio, slots

s. It created s

ngineering Sc

ng at its core, 

(ACSER) 

13.  

lows were 

e cases to be 

ion of the 

e Tertiary 

ed by the 

s for Garada 

d Synthetic 

soil moisture 

at showed 

wal project 

ng and 

e would 

Tsitas, 

d Stanija 

ng. Recruits 

nnon formally 

rown. Lily 

ned with the 

TO and onwar

tellation of Cu

red the Critica

nd examine dr

Mining Forum,

s on syndicate

ignificant mom

chools and mu

and several in

rd to the US A

beSats used t

al Design Revi

roplet formatio

 the first even

ed radio across

mentum for AC

ultiple Facultie

nternal and int

Prof. Andrew
the 2013 Sp
ACSER at U

 

ACSER Annu

Air Force Rese

to support spa

iew at year’s e

on in microgra

nt of its type in

s the US, item

CSER to lead 

es. An ARC Ce

ternational co

w Dempster, ACS
pace Industry Foru
UNSW Kensington

ual Report 2013

earch 

ace situational

end. All of the 

vity. It is also 

n the world. It 

ms in the 

in this 

entre of 

llaborations  

SER Director, at 
um hosted by 
n, 14/11/2013. 

3 

 



 

ACSER Annual Report 2013 3 

 

 

were initiated. The highlight of the Forum was a public lecture on the Curiosity rover on Mars that oversubscribed the 

1000 seat Clancy Theatre by Deputy Director of NASA Jet Propulsion Laboratory (JPL), Rene Fradet. 

Physical space remains a challenge for the centre. To make shunt space for the School of Mechanical & Manufacturing 

Engineering whilst their building is undergoing renovation, we moved from the fourth floor to the first floor of G17, with 

the associated re-cabling from rooftop antennas. Two further moves are envisaged before the centre can settle: out of 

G17 to be renovated, then back into the renovated premises by 2016. 

2014 presents new challenges: to stabilise the size of the team, to deliver QB50, to see Biarri and BLUEsat launched, 

and to re-launch the world-renowned Satellite Navigation and Positioning (SNAP) Laboratory as a collaboration with the 

School of Civil and Environmental Engineering.  

 

 

Professor Andrew Dempster 

Director 

Australian Centre for Space Engineering Research  

 

 

  

Left-Right: Dr Barnaby Osborne (ACSER), Ali Göktoǧan (USyd), Laurent Sibille (NASA)  A/Prof Serkan Saydam (ACSER), Dr Gordon Roesler (ACSER), 

Rene Fradet (NASA), A/Prof Leonhard Bernold (UNSW),  Dr Behrokh Khoshnevis (USC), Prof. Andrew Dempster (ACSER), Dr Kris Zacny (Honeybee 

Robotics) at the 2013 “Curiosity On Mars” talk by René Fradet in Clancy Auditorium, hosted by ACSER at UNSW Kensington, 21/02/2013. 
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7. YEAR IN REVIEW: Workshops & Events  

Off Earth Mining Forum 

 19th - 21st February 2013 

The Off Earth Mining Forum was a three day event at UNSW hosted by the Australian Centre for Space Engineering 

Research. The forum focused on identifying the challenges that face the race to mine the moon and nearby celestial 

bodies and explored some of the possible pathways and technologies that might offer a solution. 

The conference provided a forum for communication among current and future industry leaders and also provided an 

opportunity for scientists and engineers to discuss how current technology and research may be used to establish a 

viable off earth mining program. 

The event attracted over 100 attendees and gained significant media attention on both a local and international scale for 

ACSER and UNSW. An overview of the media coverage can be found on the ACSER website at this address: 

http://www.acser.unsw.edu.au/oemf/Media.html  

Day 01 ‐ Wednesday 20th February 2013 

Forum Welcome and 
Introduction 

Andrew 
Dempster 

UNSW 

OEMF Working Group 
Introduction 

Andrew 
Dempster 

UNSW 

Wednesday ‐ Morning Session 1 ‐ An Innovative Approach to Space 

System Engineering for an Off 
Earth Mining Capability 

Gordon Roesler  UNSW 

The Moon ‐ a Lawless Outpost?  Donna Lawler  Optus Satellite 

Wednesday ‐ Morning Session 2 ‐ Enabling Technologies 

Locata: a Technology 
Component of Mine Automation 

Chris Rizos 
UNSW, on behalf of 
Locata & Leica 
Geosystems 

Microgravity Geology: A New 
Challenge for Human and 
Robotic Space Exploration 

Hajime Yano 
ISAS, Japan Aerospace 
Exploration Agency 
(JAXA) 

Virtual Mine (ViMINE) ‐ An 
innovative Simulation Technique 
for Novel Mining Systems 

Serkan Saydam  UNSW 

Wednesday ‐ Afternoon Session 1 ‐ Automation 

Mining Machine Automation  Pieter Prinsloo 
Sandvik Mining and 
Construction 

Lunar and Martian Robotic 
Construction using In‐Situ 
Resource Utilization 

Behrokh 
Khoshnevis 

University of Southern 
California 

Remotely Operated Robotic 
Rock Breaker 

Adrian Boeing  Transmin Pty Ltd 

Offworld Robotic Excavation for 
Large‐Scale Resource Extraction 
and Habitat Construction 

Matthew 
Dunbabin 

Commonwealth 
Scientific and 
Industrial Research 
Organisation (CSIRO) 

Representing Australia at NASA's 
Lunabotics Lunar Mining 
Competition 

Daniel Linton  Sydney Lunabotics 

Wednesday ‐ Afternoon Session 2 ‐ Keynote 

Mars Curiosity, her successes 
and challenges 

René Fradet 
Jet Propulsion 
Laboratory, NASA 

Day 02 ‐ Thursday 21st February 2013  

Thursday ‐ Morning Session 1 ‐ Resource Utilization 

The Coming Revolution of 
Industry in Space 

Philip Metzger (By 
Video) 

NASA, KSC 

Behavior of Lunar 
Simulants in Reduced 
Gravity Flights 

Robert Mueller 
(By Video) 

NASA, KSC 

Water Extraction System 
for Moon, Mars, and 
Asteroids 

Kris Zacny  HoneyBee Robotics 

Thursday ‐ Morning Session 2 ‐ Research with Soil Simulants & Analogues 

Taxonomy for Lunar 
Simulants 

Laurent Sibille  NASA 

PISCES Lunar Concrete 
Pilot Project 

Christian 
Andersen 

Pacific International 
Space Center for 
Exploration Systems 
(PISCES) 

An Australian Soil 
Simulant to Study Lunar 
Mining and Construction 

Leonhard Bernold 
University of New 
South Wales 

What can the Australian 
Experience Teach us 
about Exploring and 
Mining the Moon? 

Jonathan Clarke 
Australian Centre for 
Astrobiology 

Thursday ‐ Afternoon Session 1 ‐ Analytical Frameworks 

Reducing Costs of Space 
Operations Using 
Predictive Modelling 

Jason Held  Saber Astronautics 

Project Concepts for 
Near‐Term Commercial 
Asteroid Mining 

Mark Sonter 
Asteroid Enterprises 
Pty Ltd 

Thursday ‐ Afternoon Session 2 ‐ Off‐Earth Mining In a Larger Context 

Fundamentals of Space 
Security 

Roy Sach  UNSW 

Managing Heritage Values 
in Lunar and Asteroid 
Mining: What Are the 
Issues 

Alice Gorman 
Australian Cultural 
Heritage Management 
Pty Ltd 
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ACSER Seminar Series 

ACSER's seminar series plays an important role in achieving several of its aims: outreach, engagement within and 

without the faculty and university, mentoring of staff, and research training for postgraduate students. The seminar series 

was launched when ACSER transferred from the School of Surveying & Geospatial Engineering to the School of 

Electrical Engineering & Telecommunications. 

Seminar Title Presenter Date 

"The Garada Project" Andrew Dempster 02-May-13 

"A Radar Imaging Satellite for Australia" Gordon Roesler 09-May-13 

"Garada's SAR Solution" Mauro Grassi 09-May-13 

"Garada SAR Formation Flying, Applications and Mission Concept" Steven Tsitas 16-May-13 

"Satellite Orbit Model for Garada Project" Li (Lily) Qiao 16-May-13 

"Developing an Australian GPS Receiver for Operation in Space" Garada Receiver Team 06-Jun-13 

"GNSS Bistatic Airborne Experiments for Remote Sensing" Kegen Yu 20-Jun-13 

"UNSW QB50 CubeSat Project" Barnaby Osborne 20-Jun-13 

"Warrawal - Australia's First Masters in Satellite Systems Engineering" Elias Aboutanios 27-Jun-13 

"Analysis of Performance Degradation Due to RF Impairments in Quadrature Bandpass 
Sampling GNSS Receivers" 

Vaidhya Mookiah 04-Jul-13 

"Timing Performance of V2R3 Namuru Operating in Position-Hold Mode" Joseph Gauthier 04-Jul-13 

"Low Cost Adaptive Array Signal Processing by Subarray Selection" Xiangrong Wang 04-Jul-13 

"Analysis of Receiver Observables to Spoofing Attacks Using Software Receivers" Ryan Thompson 11-Jul-13 

"Ionospheric path delay modelling for spacecraft formation flying" Yang Yang 11-Jul-13 

"A Comparison of Algorithms Adopted in Fingerprint-based Indoor Positioning Systems" Kai Zhao 11-Jul-13 

"Vectored Thrust Aerial Vehicles: Design and Control" Jay Katupitiya 01-Aug-13 

"Composites in Space Applications" Garth Pearce 08-Aug-13 

"Examples of Perception Applied to Autonomous Systems" Jose Guivant 15-Aug-13 

"Behaviour-based Control Law for Spacecraft Swarm Operations" Nathan Kinkaid 15-Aug-13 

"Plasma nozzles, thruster testing and space simulation at the ANU" Rod Boswell 22-Aug-13 

"Telemetry, Command and Ranging Subsystem for LEO Satellite" Kiho Kwon 26-Aug-13 

"Biomimetic Structures - Nature as Inspiration for Engineering Design" Naomi Tsafnat 30-Aug-13 

"Research on Technologies for Space Mining and Construction Spawns Dual-Use 
Applications" 

Leonhard Bernold 05-Sep-13 

"GNSS Reflectometry - An Overview" Scott O'Brien 10-Oct-13 

"A custom multicore architecture for GNSS baseband receiver" Vinh Tran Tuan 10-Oct-13 

"NASA Ames Academy Experience" Thomas Cooney 21-Nov-13 

"Design and Performance of the Fingerprinting Technique for Indoor Location" Vahideh Moghtadaiee 21-Nov-13 

"The Feasibility of a Dedicated Satellite End-Of-Life Disposal Mission in Geostationary 
Earth Orbit " 

Joseph Duong 25-Nov-13 

"Thermal Vacuum Outgassing Testing of Rapid Prototyped Material used in QB50" Henry Kuo 25-Nov-13 

"LEO Precise Orbit Determination &Spacecraft Relative Navigation using GPS 
Observations-Final Review" 

Yang Yang 12-Dec-13 

"QB50: Rapid Manufactured Satellite Structure" Jendi Keple 12-Dec-13 
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8. Higher Degree Research 
 

Upwards of 133 enquiries were made during 2013 regarding PhD topics listed on the ACSER PhD website, located here: 

http://www.acser.unsw.edu.au/phd.html  

Postgraduate Research Students supervised by ACSER staff  

Student Program Type School Commencement 

Year 

Completion 

Year 

ACSER Funded 

Scholarship/Stipend 

Joseph Gauthier Masters by Research EET 2011 2013  

Joshua Brandt PhD MECH 2013   

Kai Zhao Masters by Research EET 2012   

Sanat Biswas PhD EET 2013  $25,000 / year  

for 3 years 

Scott O'Brien PhD EET 2013   

Vahideh 

Moghtadaiee 

PhD EET 2009 2013  

Vaidhya Mookiah PhD EET 2012  $25,000 / year  

for 3 years  

Vinh Tran PhD EET  2013  

Alexandre Lefort Masters Practicum  

(ENSTA ParisTech, France) 

N/A 2013 2013 $450 / week  

for 12 weeks 

Giulio Gabelli Visiting PhD Student  

(University of Bologna, Italy) 

N/A 2013 2013  

Yang Yang PhD Practicum  (China) N/A 2013 2013  

 

Undergraduate 4th Year Thesis Students supervised by ACSER affiliated staff  

Student School Supervisors 

(*ACSER-employed staff) 

Thomas Fisk EET Ediz Cetin* , Oliver Diessel (CSE) 

Thien Nguyen MECH Ediz Cetin*, Barnaby Osborne*, Naomi Tsafnat (MECH) 

Joseph Duong MECH Naomi Tsafnat (MECH), Nathan Kinkaid (MECH) 

Henry Kuo MECH Barnaby Osborne*, Naomi Tsafnat (MECH), Nathan Kinkaid (MECH) 

Georgia Craig  MINING Serkan Saydam (MINE) 

Mark Lucas MINING Serkan Saydam (MINE) 

Timothy Pelech MINING Serkan Saydam (MINE) 
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9. Centre Grant Funding 
 

The following grants cover funding received by ACSER during 2013. In addition to below, there were a number of carried 

over funds from grants relating to existing projects.  

Grant Project     

Period 

Research Topic Partners Granting 

Organisation 

Awarded 

Amount 

ACSER’s 

Portion 

Garada  

 

Nov-2010  

to Jun-

2013 

Formation Flying of 

SAR Satellites 

UNSW, Astrium Limited, 

Curtin University of 

Technology, Delft 

University of 

Technology, General 

Dynamics and BAE 

Systems 

Australian Space 

Research 

Program (ASRP) 

$4,664,583 $2,774,474 

WARRAWAL 

 

Jun-2011 

to Jun-

2013 

A Comprehensive 

Tertiary Education 

Program in Satellite 

Systems Engineering 

UNSW, Thales Alenia 

Space, Optus, Institut 

Superieur de 

l'Aeronautique et de 

l'Espace 

Australian Space 

Research 

Program (ASRP), 

UNSW 

 

$675,173 $634,980 

QB50 

 

2013-

2015 

An International 

Network of 50 

CubeSats 

UNSW UNSW  $75,000 $75,000 

Faculty 

Research 

Grant  

 

Jan 2013 

to Dec-

2013 

Satellite Based Space 

Debris Monitoring 

Investigator:  

Dr Ediz Cetin 

UNSW UNSW Faculty of 

Engineering 

$25,000 $25,000 

Faculty 

Research 

Grant  

 

Jan 2013 

to Dec-

2013 

GPS Reflectometry 

Experiment for QB50 

Cubesat Mission 

Investigator:  

Dr Eamonn Glennon 

UNSW UNSW Faculty of 

Engineering 

$30,000 $30,000 

MREII 

 

Jan 2013 

to Dec-

2013 

Satellite Nagigation 

and Positioning 

(SNAP) Lab 

Infrastructural Support 

UNSW UNSW  $100,000 $100,000 

Goldstar Jan 2013 

to Dec-

2013 

Real-time On-board 

Configurable Synthetic 

Aperture Radar 

Processing 

UNSW UNSW $40,000 $40,000 

ACSER 

Centre 

Support 

Funds 

2011 - 

2014 

 UNSW UNSW $600,000 

 

$200,000 

(for 2013) 
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13. Our People 
 

Centre Staff 

Academic 

Prof Andrew Dempster, Director of ACSER 

Prof Chris Rizos, Professor, Geodesy & Navigation 

Dr Elias Aboutanios, Senior Lecturer 

Dr Barnaby Osborne, Senior Lecturer 

 

General 

Ms Stanija Buvac, Administrator 

Mr James Carrapetta, Project Administrator 

 

Research 

Dr Ediz Cetin, Senior Research Associate 

Dr Eamonn Glennon, Senior Research Associate 

Dr Yong Li, Senior Research Associate 

Dr Nagaraj C Shivaramaiah, Senior Research Associate 

Dr Kegen Yu, Senior Research Associate 

Dr Mazher Choudhury, Research Associate 

Dr Li (Lily) Qiao, Research Associate 

Dr Joon Wayn Cheong, Research Associate 

Joseph Gauthier, PhD Student 

Yang Yang, PhD Student 

Sanat Biswas, PhD Student 

Scott O'Brien, PhD Student 

Vinh Tran, PhD Student 

Vahideh Moghtadaiee, PhD Student 

Kai Zhao, PhD Student 

Vaidhya Mookiah, PhD Student 

Vahideh Moghtadaiee, PhD Student 

Dr Kiho Kwon, Visiting Fellow 

ACSER affiliates across UNSW 

Global Navigation Satellite Systems 

Prof Andrew Dempster 

Prof Chris Rizos 

A/Prof Samsung Lim 

Dr Eamonn Glennon 

Dr Craig Roberts 

A/Prof Jinling Wang 

Dr Yong Li 

Dr Binghao Li 

Dr Ediz Cetin 

Mr Thomas Gallagher 

Dr Joon Wayn Cheong 

 

SAR / Formation Flying 

Prof Andrew Dempster 

Prof Chris Rizos 

Dr Yong Li 

Dr Steven Tsitas 

Dr Eamonn Glennon 

Dr Kegen Yu 

Dr Nagaraj C Shivaramaiah 

Dr Jinghui Wu 

Dr Li (Lily) Qiao 

Dr Joon Wayn Cheong 

Mr James Carrapetta 

Joseph Gauthier, PhD Student 

Yang Yang, PhD Student 

Sanat Biswas, PhD Student 

Scott O'Brien, PhD Student 

Vinh Tran, PhD Student 

Vahideh Moghtadaiee, PhD Student 

Kai Zhao, PhD Student 

Vaidhya Mookiah, PhD Student 

Vahideh Moghtadaiee, PhD Student 
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Earth Observation 

A/Prof Linlin Ge 

Prof John Trinder 

Prof Arcot Sowmya 

A/Prof Jeremy Bailey 

 

Hypersonics 

Dr Sean O'Byrne 

Dr Neil Mudford 

A/Prof Andrew Neely 
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