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David Graham, Congress Chair, Professor Robert Clark, Chief Defence Scientist, Major General Tony Fraser, Brigadier Shayne Elder, Distinguished guests, ladies and gentlemen. 

Good morning.

It is a pleasure to open the 13th Australian International Aerospace Congress here in Melbourne. 

Firstly, may I acknowledge the traditional custodians of the land on which we convene – the Kulin Nation.

I welcome delegates from four conferences running concurrently at this Congress, and especially our overseas visitors.  

Your diversity of expertise and commitment to the furthering of aerospace will certainly enrich discussions and working group meetings during the program.

I hope you will all take the opportunity to visit the Australian International Airshow commencing today at Avalon, where some of the Australian Defence Force’s aerospace activities are on display. 

The Australian International Aerospace Congress is an important forum for industry, researchers and government to advance our understanding of not only aerospace technology, but also our shared abilities to meet challenges in air transport, safety and defence.

It is entirely appropriate that this forum is held in Melbourne where much of the nation’s aerospace technology has been pioneered.

And I welcome the opportunity to be with you this morning to reflect on the new frontiers in aerospace technology.

Future Landscape

Let us first call up the crystal ball to see what the aerospace landscape – so to speak - might look like in the foreseeable future. 

The fixed and rotary wing aircraft of the future will be extremely manoeuvrable and stealthy.

They will be extensively networked and made from very strong, light-weight, ‘see-through’ materials with little or no sound, heat or radar signatures.  

Indeed some of these technologies are emerging in the aircraft that are being introduced into the Defence Force.

These high-performing aircraft will be complemented by Uninhabited Air Vehicles (UAVs) which will fly for longer durations at lower cost, loiter over high threat territory without risk of aircrew loss, and attack moving targets with precision strike. 

Others will focus on surveillance, target-finding and reconnaissance and send data to dissemination systems for instant access by the warfighter.

Future air warfare is likely to be prosecuted more and more with these flying machines controlled by operators located thousands of kilometres away from the theatre of operations. 

These autonomous UAVs will shrink dramatically in size, in some cases possibly no bigger than a household fly to penetrate confined spaces, particularly in urban areas of conflict.

Airborne early warning systems will proliferate as the technology becomes affordable. 

Future long haul aircraft may fly at hypersonic speeds of more than five times the speed of sound, making international travel incredibly short in duration. 

Ladies and gentlemen, these scenarios are not in the realm of science fiction any more.

Indeed hypersonic test flights are already being planned for Woomera Testing Facility.

And when it comes to UAVs such as those deployed with Army, they are playing a prominent role in Afghanistan and making a real impact to the conduct of military operations. 

More than 40 countries are involved in developing or using UAVs for defence applications. 

The US alone is reported to have 7000 of them according to defence analyst Peter W. Singer, Director of the Brookings Institution. 

Technology influences 

Unmanned systems and hypersonics are only two technology developments that impact on future aerospace and aviation capabilities in the military and civilian environments. 

Others include quantum computing, communications, microelectro-mechanical systems (MEMS), nanotechnologies, artificial intelligence, human factors, directed energy weapons, sensors, materials, simulation and modelling.

These technologies can affect the Navy, Army and Air Force fundamental capabilities of Awareness, Reach, Power and Support. 

Modern air combat is a highly-complex, integrated operation relying on shared situation awareness, stealth, long-range accurately guided weapons and decision superiority. 

Advances in high-capacity communications, sophisticated radars, artificial intelligence and data fusion technologies will contribute to timely and high confidence situation awareness in our air operations. 

Reach capabilities will benefit from new propulsion systems such as scramjets, faster and stealthy airframes, lighter and stronger structural materials incorporating smart sensors with self-monitoring and self-healing capabilities.

Power capability will be enhanced as the emphasis moves from the delivery platform to integrated weapon systems technology, and networked weapons become quicker and stealthier with an increased stand-off range. 

When required to join the “close fight” for support to maritime or land forces the fixed and rotary wing machines will have the ability to prosecute the mission quickly with increased performance and protection either in physical terms or by using improved integrated systems. 

Support capabilities are being enhanced by advances in training, emphasising immersive synthetic environments equipped with new simulation technologies. 

When such technological advances are applied in an integrated way it greatly enhances the capacity of our Defence Force for information warfare, network centric warfare and command and control.

This can provide a decisive capability edge to the warfighter.  

Preparing for the future

I have spoken so far of the future in aerospace, and how technology can influence our ADF air and aviation capabilities.

The next question to ponder is: how is Australia preparing for that future scenario, so that we continue to have a highly-effective aerospace capability?

Air superiority remains a critical capability to defend Australia’s air and maritime approaches because we are an island continent. 

Consequently, Australia must have a modern and adaptable Defence Force that includes air and aviation elements backed by the latest technologies and equipment.  

The government is committed to investing in scientific research that results in enhanced defence capabilities. 

This brings me to the Defence Science and Technology Organisation - one of my portfolio responsibilities - and the role it plays in providing technology support to the ADF. 

DSTO enjoys a world-class reputation supporting our nation’s aerospace domain that includes Navy and Army aviation in addition to the primary workload for Air Force, particularly with regard to extending the life of ageing aircraft. 

DSTO continues to spearhead many of the technology developments that will support aerospace future capabilities. 


New acquisitions
The ADF is on the cusp of a comprehensive renewal of its fixed and rotary wing fleets and air assets. 

New acquisitions include the Super Hornets, the Tiger Armed Reconnaissance Helicopter, Wedgetail early warning aircraft, Globemaster airlift aircraft, air-to-air refuellers and multi-role helicopters. 

Defence is also looking at a new maritime patrol and wide area surveillance system to replace the P-3C Orion. 

This is in addition to Australia’s participation in the system development and demonstration phase of the Joint Strike Fighter program. 

In short, by 2020 Australia can expect to have a completely new frontline air defence fleet equipped to ensure the country’s regional air superiority for the next 30 years.

These current and proposed acquisitions represent many billions of dollars in government investment to secure the future of Australia’s aerospace capabilities. 

The replacement of the F/A-18 and F-111 fleets alone will cost more than $20 billion. 

Acquisitions of such magnitude – the largest single air capability acquisition in Australia’s history - do not occur overnight.

A great deal of preparation is necessary, including the research and development carried out by DSTO, often in partnership with industry and coalition partners. 

Joint Strike Fighter

In the case of the Joint Strike Fighter, which will employ technologies not currently in use, DSTO is conducting extensive research into these future technologies, assessing their impact on the new aircraft and how they fit into the wider ADF capability mix. 

These technologies include advanced composites and metals, predictive health monitoring, low observable technology, and technologies for weapons, radar and electronic warfare. 

DSTO is also assisting Australian companies in their bid to secure JSF work and supporting them on follow-on development opportunities. 
Unmanned Aerial Vehicles

I mentioned earlier that UAVs are already deployed on Army operations in Afghanistan and that they will be playing an increasing role in air warfare. 

Last week there was news – I’m sure heard – that we have decided not to proceed with the US Partnership on the Broad Area Maritime Surveillance (BAMS) program.

This was to avoid workforce and transitional pressures from introducing new manned and unmanned aircraft at the same period.

While this has implications for the high-altitude, long endurance unmanned capability being explored as part of AIR7000, it certainly does not mean research into UAV’s will cease.

These technologies are evolving incredibly quickly, and to understand their capabilities, and to realise the full potential of unmanned systems and to advise the ADF on future acquisitions, DSTO will continue with its research.

Indeed DSTO has been conducting much of its research into small, affordable, expendable Unmanned Vehicle Systems that can be developed with the mission in mind and used in high risk missions.

These smaller systems offer completely different advantages when compared with the bigger more expensive systems such as Global Hawk.

These smaller systems are made in Australia and provide an opportunity for local industry participation.

DSTO has already made some impressive advances by networking a number of these small deployed UAVs, increasing situation awareness and information sharing during flight.  

This has tremendous consequences for the future development, understanding and application of smart unmanned aerial systems.

Over the Horizon radar

Over-the-horizon radar is another technology in which Australia leads the world.

The Jindalee Operational Radar Network, developed by DSTO, has been providing invaluable support to the ADF’s air-related operations for many years. 

About $70 million has now been allocated to progress JORN Phase 5 which will upgrade and integrate the current radars into one national network. 

The upgrade will also streamline the distribution of surveillance information to national agencies and improve the vigil over our northern approaches well into the future.  
Helicopters
DSTO is providing considerable technical support to the Tiger Armed Reconnaissance and the MRH90 Multirole helicopters projects, both of which carry leading edge technologies in the composite material airframes and advanced sensor and systems such as the Helmet Mounted Sight and Display.  

This research is particularly important as the Tiger crews will use the helmet for targeting as well as flight data which in the night low level combat environment is particularly demanding.  
Hypersonics
For more than 30 years Australia has also been a world leader in researching hypersonic flight – most notably in the development of scramjet technology.

The challenge now is to achieve sustained hypersonic flight.

DSTO and the US Air Force have established a collaborative agreement to undertake further research into hypersonic flight.

The Hypersonic International Flight Research and Experimentation program or HIFiRE represents a combined investment of 54 million US dollars.

It involves DSTO, the US Air Force, Boeing, the University of Queensland and the University of New South Wales at the Australian Defence Force Academy.

The program will develop and, importantly, validate technologies to enable sustained flight of vehicles within the atmosphere at hypersonic speed, generally in excess of Mach 5.

And it will include improved understanding of aerodynamics and vehicle control at hypersonic speed, propulsion systems design, and advanced materials for airframes. 

If the objectives of the research are realised, it is entirely possible that in the future, re-useable air-breathing hypersonic vehicles could provide a capability for long range surveillance, and ultimately enable ultra high-speed transport of equipment and personnel.

A series of 10 flights between 2009 and 2012 will investigate hypersonic phenomena that must be understood in order to design a flight vehicle of this nature. 
Space

Talking of hypersonics brings us to opportunities and threats posed by space. 

DSTO is working with the Defence Space Coordinating Office to develop a better understanding of space-related issues. 

With a full picture of the Earth-space environment, the ADF can exploit the capabilities offered by friendly systems and can plan for the risks and threats posed by unfriendly systems, natural space objects, space weather and man-made debris.    

DSTO is also researching new space-based sensors and systems that will enhance the intelligence, communications and geo-location capabilities of the ADF - all of which directly support the activities of forces on the ground, at sea and in the air. 
Futuristic materials

History shows that defence and civil aviation capabilities can be enhanced with the use of novel and unique materials in the construction of platforms. 

Composite materials in fighter aircraft, helicopters and modern commercial aircraft are an example. 

To develop futuristic materials for next-generation aircraft, ships and military vehicles, the Defence Materials Technology Centre was established recently and officially launched only a fortnight ago.  

The centre is the result of a government initiative to pool the talent and resources of industry, research agencies and universities in an effort to meet the future technology requirements of Defence. 

The government has invested $30 million over 7 years in this initiative with 14 participating organisations including the Victorian state Government contributing another $55 million. 

The centre has made a promising start with 16 projects on its books within 6 months of incorporation. 

Six of these projects relate to aerospace capabilities. 

They include research into high temperature materials for hypersonic and supersonic flight, repair technologies for next generation propulsion systems, tools to reduce corrosion impacts in aircraft and quick detection of composite defects. 
Industry  

The promptness with which industry has come together to collaborate in the Defence Materials Technology Centre goes to show that future defence capabilities offer good prospects and opportunities. 

Programs like JSF allow industry to develop new skills, for example, in composites manufacturing and high precision machining.   

These are areas in which there is global shortage as new platforms adopt advanced technologies in their design and manufacturing processes.

The government is pleased to see that Australian companies have won more than $160 million in JSF contracts in the system development and demonstration phase of the project. 

No doubt Australian industry will build on this success in the subsequent phases of the project.

According to Lockheed Martin there may be other additional opportunities in the pipeline, reportedly worth $11 billion in production alone.  

With the JSF contracts, Australian industry has proved that it can compete successfully in the international marketplace.

It can establish supply chain relationships with global aerospace primes and can be relied upon for sustainment support in the Asia Pacific region. 

It is very pleasing to know this and I congratulate industry on this performance.  
Environment

In aerospace, as in many industries, with growth comes a responsibility to realise the importance of environmental issues – climate change and carbon emissions in this case, as well as the increasing cost of fuel. 

Commercial airlines seek to mitigate this challenge as best they can with very careful planning of flight loads and schedules, driven by the need to keep fuel and other costs firmly under control. 

The introduction of the Airbus A-380 focused in part on the aircraft’s ‘green’ attributes: more fuel efficient and quieter according to its Australian operator Qantas.

In the military field, the five nation Technical Cooperation Program (of which Australia is a member) has recently established a study group to examine power and energy issues across all aspects of military activity.

This is with a view to determine what can be done to mitigate the cost, reduce the carbon footprint and improve operational flexibility, while also freeing up resources, manpower and money, that can be applied elsewhere. 

I note that one keynote address at this Congress will cover energy and carbon footprint issues. 

Challenges

Therefore, some challenges for the Congress may be: 

- How to establish strategic partnerships to advance aerospace science and technology?

- How to transition technologies rapidly and effectively into fielded systems?    

- How to address effective power and efficient energy usage, and the consequent environmental footprint?

- To review the engagement and development of local aerospace industry in further support of global markets.

Conclusion 

I’m sure there will be many interesting discussions ahead and I wish all of you a rewarding and productive program. 

It is my pleasure to now declare ‘open’ the 13th Australian International Aerospace Congress.

Thank you.
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