Capability Statement

Defence-related research
The University of Wollongong (UOW) is
helping to meet the needs of Australia’s
Defence through our work in research and
development, training and education.
UOW has delivered more than $20 million in defence-related
research since 2008. The supply of high-quality and relevant
research has been driven by UOW’s strengths in engineering,
materials and IT, although defence-related research is
undertaken across the University.
UOW works with industry, government, universities and
other partners, such as the Australian Nuclear Science and
Technology Organisation (ANSTO), to deliver solutions and
technology to the challenges faced by Defence.
Research at UOW that has been providing solutions for
Australian-built defence equipment is also being adapted
to meet the needs of small and medium manufacturing
enterprises.
UOW has a number of research capabilities that align with
Defence priorities. These include:
– MATERIAL SCIENCES (DMTC [formerly Defence Materials
Technology Centre], Australian Institute of Innovative
Materials and the Intelligent Polymer Research Institute)
– ENERGY GENERATION AND STORAGE (Australian
Institute of Innovative Materials and the Institute for
Superconducting and Electronic Materials)
– WELDING, JOINING AND AUTOMATION (DMTC, Facility
for Intelligent Fabrication, UOW Industry 4.0 Hub, and the
Welding Engineering Research Group)
– INFORMATION TECHNOLOGY AND CYBER SECURITY
(Institute of Cybersecurity and Cryptology)
– ROBOTICS AND SENSORS, INCLUDING TRUSTED
AUTONOMOUS SYSTEMS (Facility for Intelligent
Fabrication, UOW Industry 4.0 Hub, SMART Infrastructure
Facility, and Decision Systems Lab)
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– MEDICAL COUNTERMEASURES AND CHEMICAL THREATS
- including toxicology, antimicrobial resistance and
radiation protection (Centre for Medical Radiation Physics,
Molecular Horizons, Centre for Atmospheric Chemistry,
and the Centre for Environmental Informatics)
– ENHANCED HUMAN PERFORMANCE (Biomechanics
Research Laboratory, and the Intelligent Polymer Research
Institute)
– INTEGRATED INTELLIGENCE – including sonar and radar
technology, and reconnaissance through artificial vision
and crowd-monitoring applications (SMART Infrastructure
Facility, and Institute for Superconducting and Electronic
Materials)
– OTHER AREAS including Internet of Things, decision
support systems, maritime policy, and use of drones
(SMART Infrastructure Facility, Australian National Centre
for Ocean Resources and Security, and Decision Systems
Lab)
UOW is already working with Australia’s Defence in the
priorities of cyber security, enhanced human performance,
and material sciences and is part of the Defence Science
Partnership Program with the Defence Science and
Technology Group (DST Group).
A collaboration between UOW and the University of South
Australia (UniSA) is focusing on each university’s strengths in
data analytics and artificial intelligence.
The University is also a founding member of the new
Defence Innovation Network (DIN), which brings together
leading scientists and engineers from seven public
universities in NSW. The DIN undertakes research focused on
Defence priority areas, building on NSW’s extensive defence
industry capability and bringing to life the next generation of
Australian Defence technology.
As part of the NUW Alliance (University of Newcastle,
University of NSW and UOW), together with Western Sydney
University, a ‘Multiversity’ is planned to be part of the
Western Sydney Aerotropolis precinct at Badgerys Creek.
The Aerotropolis will be a boost for advanced manufacturing,
with the initial focus including space, aerospace and defence
industries.

Engineers at UOW are sought by the defence industry to
provide materials, welding and automation expertise and
UOW is a founding member of the DMTC (formerly Defence
Materials Technology Centre).
The DMTC was established in 2008 as a partnership between
Defence, industry and universities focused on delivering
enhanced Defence and national security capabilities.
Research areas include the core activities of welding and
joining, industrial automation and steel design, together with
additive manufacturing, corrosion, advanced armour, and
piezoelectric sonar.
The work undertaken by UOW and DMTC is helping to
expand regional defence capability and accelerate local
competitiveness. UOW has made significant research and
development contributions to major Defence projects,
particularly in the fields of welding, robotics, automation
and materials. Projects include the Bushmaster and Hawkei
armoured vehicles built by Thales Australia, maritime
welding and fabrication for the Collins Class submarines and
the Air Warfare Destroyers.
The team at UOW was responsible for the development
of innovative automated offline programming systems
for robotic welding of the complex hull of the Bushmaster
vehicle, which has protected troops in some of the most
challenging combat environments.
UOW’s welding automation group forms a critical part of the
contract awarded to Thales Australia to supply the Australian
Defence Force with 1,100 Hawkei four-wheel drive heavilyarmoured vehicles.
Across a range of emerging technologies, DMTC’s Maritime
Program is making a substantial contribution to industrial
capability in Australia in support of the SEA 5000 Future
Frigate program and the naval shipbuilding program more
broadly.
About 40 per cent of the economic contribution of the NSW
defence industry occurs in regional NSW - in places like the
Illawarra and its regional capital of Wollongong.
Wollongong has a proud and successful history of providing
innovative technology and services to both the Australian
Defence Force and the global defence industry.
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The city is home to many large and established companies many who work with UOW - who have serviced the Defence
industry for decades.
FACILITY FOR INTELLIGENT FABRICATION

The Facility for Intelligent Fabrication (FIF) was launched by
UOW, TAFE NSW and Weld Australia in March 2018. The FIF
has been established to help Australian companies skill-up
to participate in manufacturing to support Defence.
The FIF offers a unique “one-stop shop” resource to help
small and medium enterprises (SMEs) adopt technology
to improve their competitiveness. The collaboration assists
businesses identify and implement welding and automationrelated technology, backed up with technical, education,
training and certification support.
It draws on UOW’s expertise that has been developed over
more than 20 years of supporting work in the fabrication and
defence sectors. During this time, UOW has established a
reputation both nationally and internationally in the field of
welding science and technology.
Welding technology remains an integral part of the
manufacturing industry and now there are many new
opportunities for local fabrication companies to participate
in steel-intensive projects in the defence industry.
UOW INDUSTRY 4.0 HUB

UOW Shoalhaven is the site of the UOW Industry 4.0 Hub,
a collaborative environment for students, industry and
entrepreneurs, which is set to position the Shoalhaven region
at the forefront of advanced manufacturing.
The hub is aimed at benefitting agribusiness, defence and
manufacturing industries, which are key drivers of the
Shoalhaven economy.
The hub, modelled on the Facility for Intelligent Fabrication
in Wollongong, is equipped with cobots and industrial
robots. Cobots, also known as collaborative robots, are robots
designed to work safely alongside humans, augmenting the
human worker rather than replacing them.
Soon to include a makerspace, the hub is funded by the
Federal government to enhance collaboration between
universities and businesses.
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EXPANDING REGIONAL CAPABILITY

The Welding Engineering Research Group (WERG)
was originally established as a result of the significant
involvement of UOW in the Cooperative Research Centre
(CRC) for Welded Structures.
It continues to conduct both industry-focused applied
research and more fundamental studies in joining
technology. The WERG is internationally recognised for
its work in welding process technology and materials
weldability. The group has access to state-of-the-art welding
and automation equipment.
The group also maintains strong contacts with other
national and international partners and is a key player in the
DMTC and the Energy Pipelines CRC. WERG’s Robotics and
Automation Laboratory includes facilities and equipment
for robotic demonstration work, laser welding and
microstructural analysis and hardness tests.
INTELLIGENT POLYMER RESEARCH

The Intelligent Polymer Research Institute (IPRI) at
UOW’s Innovation Campus is the lead node of the
Australian Research Council (ARC) Centre of Excellence
for Electromaterials Science (ACES) and the Australian
Fabrication Facility (ANFF). Its researchers are recognised as
world leaders in the development of “intelligent” materials
and nanotechnology.
IPRI is renowned for expertise in the electrochemistry of
organic conductors in applications such as artificial muscles,
wearable and implantable energy sources, and biomedical
applications.
UOW researchers are currently helping to develop a new
type of soft body armour using smart materials. The research
has the potential to create flexible, high-performance body
armour that meets various mounting requirements and field
climatic conditions for combat personnel. UOW researchers
are collaborating with the Australian Department of Defence
(Land Division) and the DST Group to develop the new
technology.
SUPERCONDUCTING AND ELECTRONIC MATERIALS

UOW’s Institute for Superconducting and Electronic
Materials (ISEM) works to advance technologies including
batteries for electric vehicles and energy storage; applied
superconductivity for electrical and medical devices; energy
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conversion and transmission; spintronic and electronic
materials for applications; terahertz science; and nanostructured materials.
ISEM develops novel electronic/magnetic materials and
electroactive materials (particular polymers) that can be
used in a vast range of applications.
Research into quantum electronics is also being conducted
at ISEM, where researchers have made a breakthrough
in showing they are able to control an electron’s spin and
charge to reveal exotic electronic properties, including the
ability for electrons to be either magnetic or non-magnetic.
This research has the potential to build electronics that are
smaller, faster and more efficient as well as helping solve key
challenges in quantum computing. It paves the way for the
experimental exploration of spin-dependent phenomena that
has applications in spintronic devices such as supercomputers
and ultra-fast memory reading and storage as well as devices
that work without any loss of energy, or dissipation.
This breakthrough has further boosted ISEM and AIIM’s
reputation in materials physics and condensed matter
physics in addition to their world-class capability in materials
design and fabrication.
ISEM researchers are also working with the DST Group to
provide knowledge and technology of relaxor-ferroelectric
crystal growth, enabling advanced ultrasound transducers
for ultrasound medical imaging and underwater acoustic
imaging.

Research at UOW that has
been providing solutions
for Australian-built defence
equipment is also being adapted
to meet the needs of small
and medium manufacturing
enterprises.
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WELDING ENGINEERING RESEARCH

CYBER SECURITY AND CRYPTOLOGY
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Research areas of the Institute include Information security,
Cyber security, Computer and network security, Digital
signature, Encryption, Anonymity, Cloud and Edge security,
Wireless and mobile security, Cryptographic algorithms
and protocols, Blockchain, Multimedia security, Quantum
cryptography, and Post-quantum cryptography.
iC 2 research results are widely cited and applied in practice
with continuous funding received from the Australian
Research Council, the US National Institute of Standards and
Technology (NIST) and industry partners such as DSD, DST
Group, Microsoft, and the Department of the Prime Minister
and Cabinet.
ROBOTICS AND AUTONOMOUS SYSTEMS

Research at UOW’s Decision Systems Lab (DSL) includes the
areas of autonomous vehicles, complex systems and decision
making, and operations research.
The DSL has had significant engagement with a variety of
Defence entities such as the DST Group, BAE Systems and
Lockheed Martin Australia in the area of AI applications in
Defence.
A NSW Defence Innovation Network pilot project which DSL
researchers are working on looks at autonomous systems
and systems engineering in conjunction with BAE Systems.
The DSL was established in 1998 and solves problems in the
areas of business process management (specifically process
analytics), software analytics, software testing, requirements
engineering, service-oriented computing, service science,
industrial optimisation, database systems, formal knowledge
representation, and reasoning and agent technology.
The DSL is an interdisciplinary group of academics, postdoctoral researchers and research students drawn from the
School of Computing and Information Technology and the
SMART Infrastructure Facility at UOW.
DSL centres include applied artificial intelligence, software
analytics, oncology informatics, business process analytics,
business process automation, and resilient system design.
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This work significantly supports UOW’s collaboration with
the University of South Australia (UniSA) in boosting defence
industry research.
Research from the universities will focus on:
– High-level interactions between defence systems to
support battlefield decision making.
– Autonomous systems that can think for themselves and
operate in support of mission goals.
– Information ecosystems that allow the integrated
management of digital twins across the defence asset
lifecycle.
– Software and cyber-physical systems that are self-aware
and able to autonomously assess mission alternatives and
support high pressure, rapid decision making.
– Artificial intelligence to support data analysis, to assess for
example the location and behavioural patterns of terrorist
cells or adversary forces.
– UniSA and UOW also plan to work with the DST Group to
assess where their combined AI capability can be applied
to the DST Group’s strategy Science, Technology and
Research (STaR) Shots, outlined in the More, Together 2030
strategy document.
DSL researchers work closely with some of the largest
IT companies in the world, including IBM Research,
Xerox Research, Infosys Labs and Samsung. DSL has also
collaborated in the past with Telstra, SunCorp, BlueScope
Steel, Actenum Corp as well as government agencies such as
the NSW State Emergency Service.

Research at UOW has the
potential to build electronics
that are smaller, faster and more
efficient as well as helping solve
key challenges in quantum
computing.
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UOW’s Institute of Cybersecurity and Cryptology (iC ) is well
known worldwide for the training it provides in addition to
initiating and implementing innovations in cyber security
and this work helps to enhance the cyber capabilities of the
Australian Defence Force.
2
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EDUCATION AND TRAINING

The SMART Infrastructure Facility at UOW has proven
expertise in Agent Based Modelling (ABM) and in Model
Based Systems Engineering (MBSE) which are used in
defence and infrastructure applications.

The Australian National Centre for Ocean Resources
and Security (ANCORS) at UOW is Australia’s only
multidisciplinary university-based centre dedicated to
research, education and training in ocean law, maritime
security and natural marine resource management.

The facility’s dedicated researchers have experience working
on Defence projects with the DST Group and US Defence
organisations.
SMART research in the areas of social media data analysis,
intelligent sensors and the Internet of Things (IoT) have
enormous potential in Defence applications, from
monitoring suspicious social events for terrorism threats to
tracking and managing Defence assets.
Capabilities include:
– Modelling and simulation. SMART researchers have indepth experience in the use of MBSE and ABM. MBSE
can be used to aid the understanding and management
of complex technical program development including
Defence capability development. ABM is useful for
scenario-based exploration of options and for decisionsupport tools.
– Training in system modelling tools. SMART is certified to
supply training in UPDM and SysML tools which the DST
Group has chosen to use.
– Social media data mining and analysis. SMART can apply
social media data mining and analysis to address specific
needs for Defence.
– Intelligent sensors and IoT. SMART can help in the
application of intelligent sensors for tracking and
managing Defence assets.
– Evaluation of virtual reality training programs. Virtual
reality is an effective and economic alternative for training
in complex, dangerous and uncertain environments.
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ANCORS was established as a joint venture between the
Royal Australian Navy and UOW in 1994. The centre has
collaborated with the Australian Border Force and Maritime
Border Command for many years, supporting the Australian
Government to enhance national maritime security through
improved border protection measures.
For more than 20 years, ANCORS has partnered with the
Defence Cooperation Program to deliver professional short
courses. ANCORS continues its close relationship with the
Royal Australian Navy, particularly via the RAN’s Sea Power
Centre – Australia, and the Department of Defence.
Post-graduate training for Defence personnel is provided at
ANCORS. The Department of Defence provides a number of
scholarships each year for Navy and Coastguard officers from
Asia-Pacific nations to undertake the Master of Maritime
Policy degree at ANCORS.
UOW is a member of the Research Training Centre for Naval
Design and Manufacture. This centre was established in 2015
specifically to provide training for future Defence personnel
in the maritime sector. This is a collaborative centre funded
by the Australian Research Council and comprises three
academic institutions, industry and the DST Group.
Meantime, UOW’s Faculty of Business delivers defencerelated programs including decision-making in complex
environments, risk management, and technology
implementation. The faculty’s research areas and centres are
also working with military personnel and contractors in the
commercial and research space, particularly in the area of
sustainability.
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IOT AND INTELLIGENT SENSORS
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BIOMECHANICS RESEARCH LABORATORY

UOW’s Centre for Medical Radiation Physics (CMRP) is
recognised for its contributions to developing devices that
have the potential to make space travel safer for humans.

The Biomechanics Research Laboratory offers a unique
research-training environment. It is a dedicated research
facility equipped with state-of-the-art, sophisticated
biomechanical measurement systems.

The CMRP is the largest medical physics education and
research institution in the Asia-Pacific region. It is a worldleader in the development of semiconductor sensors for
radiation dosimetry and microdosimetry.
This research has developed detectors that can measure
the background of galactic cosmic rays (GCRs) in aviation
and space applications - how much radiation pilots and
astronauts are exposed to during long-term space missions
and high-altitude flights.

These systems enable the accurate measurement of
human motion in both the laboratory and field-based
environments. The lab houses several other items for
assessing musculoskeletal structure and function such as
anthropometers, calipers, goniometers, digital still cameras,
and a variety of force transducers.

The CMRP works closely with many international institutes,
including the National Space Biomedical Research Institute
in the United States.
MEDICAL COUNTERMEASURES

UOW’s Molecular Horizons brings together a
multidisciplinary team of chemists, biologists and medical
researchers with a common interest in the molecular basis of
disease, disease cure and prevention.
The team of researchers at Molecular Horizons have been
looking at ways to address antimicrobial resistance for more
than 20 years.
They have collaborated on research programs focused
primarily on four key research themes of Infectious Diseases
and Anti-Microbial Agents, Neuroscience and Degenerative
Diseases, Cancer, and Lipids and Lipidomics.

UOW WELCOMES THE OPPORTUNITY TO WORK
WITH GOVERNMENT AND INDUSTRY PARTNERS
TO DELIVER EXCEPTIONAL OUTCOMES
CONTACT

Canio Fierravanti
Director Government Relations
University of Wollongong

Ph: 02 4221 5931
E: caniof@uow.edu.au
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The University of Wollongong attempts to ensure the information contained in this publication is correct at the time of production
(November 2020); however, sections may be amended without notice by the University in response to changing circumstances or for any
other reason. Check with the University for any updated information. UNIVERSITY OF WOLLONGONG CRICOS: 00102E
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MONITORING RADIATION

