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Abstract.

The Pacific region is home to some of the largest air, land and sea ranges in the world. Their missions include ballistic missile and intercept testing, air and sea launched missile testing, drone engagement testing, conventional weapons and munitions testing, electronic warfare testing and joint battle-space environment testing. In the current Defence climate of fewer dollars, fewer people and fewer but far more demanding tasks, the survival of their capabilities is becoming increasingly at risk. 
The assertion is made that that they will be incapable of meeting the demands of the future in the absence of  a cooperative investment plan that is prepared with strategic intent.


This paper explores the role that the International Test and Evaluation Association [ITEA] has played in the Pacific region to improve professional dialogue in T&E, enable relationships to be developed and hence catalyse the taking of new and highly successful initiatives. 


I am hopeful that the newly formed UK Chapter will be encouraged by this  - as there is much evidence to suggest that most of us are trapped in the ‘here and now’ with little spare capacity to commit the resources needed to secure the capabilities of  tomorrow. This obsession with the present needs to change -- before some capabilities are lost to humankind forever.  

Test and Evaluation Activities in the Pacific Region

Introduction  


A  claim that has never been challenged by anyone I know, is that the International Test and Evaluation Association (ITEA) is the pre-eminent professional society for staff with an interest in Test and Evaluation (T&E) - whether its aerospace (like the theme of this forum) or anything else. The need for such a professional society was first recognised in the United States in the early 1980’s,  where errors of judgement lead to the costly failure of many complex military systems that were being developed in the United States at the time.  And as with all failures, humankind was given opportunity to learn from those mistakes - or be bound forever to repeat them. 

ITEA Successes

 
With the establishment of ITEA, opportunity therefore presented itself to learn from such mistakes - and this was done with so much success that, in 1987, science fiction author Isaac Asimov prophesied that the 

new science of T&E would become our global early warning system - to prevent stargazers from tripping over their technological feet.  


And in bringing that prophesy into reality, I believe that the United States learned from its military mistakes so successfully that in 1987, the fundamental precepts of T&E were institutionalised across all Federal Departments via an edict from the Office of Management and Budget.


Since that time, this focus on the fundamental T&E precepts has migrated to: the Australasian region through the establishment of the Southern Cross Chapter; the Middle East through the establishment of the Israeli Chapter and to Europe through the vision of David Kimberley and the establishment of the UK Chapter.  

A Compelling Need for Global T&E Dialogue 


I strongly believe that this globalisation of ITEA and the global appropriation of the fundamental T&E precepts is now a compelling and essential response to both the Revolution of Military Affairs and the Revolution of Business Affairs. 


For none of us, in Government or Industry are immune from this. We are no longer dancing to national tunes but to the tune of rapid globalisation and the market pressures and competition that this brings. 


As a compelling example of commercial competition, you only have to witness the radio-frequency spectrum auctions where spectrum critical to both national and coalition force operations is at grave risk of being lost forever. 

 
To the present day, ITEA members have been the pioneers at the fore-front of change and ITEA itself has been the catalyst for drawing the T&E community together, improving the availability of post-graduate education, and facilitating professional dialogue via international conferences that are now held regularly in three of the major world regions; the Americas, Europe and the Asia/Pacific. 


I am therefore hopeful that this presentation will be an encouragement to the UK Chapter - because in the early days of the Southern Cross Chapter formation it was like firing a flare from a life-boat to see if anyone else was out there.  

Impact of Globalisation

So, other than encouraging the UK Chapter, what am I am doing as the ITEA Pacific region representative at a European T&E Forum.  Well, lessons shared are lessons learned, so I’ll be sharing some. As well, I’ll be taking  opportunity to tell you what we’re famous for in the Pacific - so we can be considered to be part of the global solution to what must now be addressed as a global problem - investment planning for the future.   


For with respect to the future of T&E, we are now talking about security of investment in national, regional and global resources - which are under aggressive attack from commercial interests - notably airspace, land-space, sea-space and of particular note ‘radio-frequency spectrum space’. 
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As an example of the latter, recent spectrum auctions have left the European ranges with only 20MHz of harmonised telemetry spectrum with which they are expected to test their weapons systems as well as their 

space and aerospace platforms of the future - both military and civil.  20MHz  does not even enable an inter-range cooperative drone engagement to occur today - let alone consider what might be on the weapons system  drawing boards of tomorrow. And believe me, this is only the beginning.  So please support the newly formed International Consortium on Telemetry Spectrum [ICTS] to help defend these interests.
 For the future of space and aerospace endeavours are now at significant risk - in both military and civil application. And it doesn't stop there.


All of the essential test and training infrastructure is under attack so I can only promise you that it won’t go away - it will occur with increasing tempo and ferocity.  In response, we may need to act locally - within our own national or regional borders or spheres of influence - but we must think globally - and we must be continuously vigilant

Range Uniqueness

In the past, from my Pacific experience, I’ve seen: Australian platforms and weapons systems being tested on European and US ranges; and US and  European platforms and weapons being tested on the Australian ranges. Usually, this business is non-competitive. We go to particular ranges - not principally because of their investment in the technology of test - but because they offer some environmental or topographical advantage. And this is where a global investment strategy is most needed - as without it - the ranges will not be separately defendable on a domestic-use-only basis. And either we stand together on this or we will surely fall separately.

A Forecast for the Pacific

 In the Pacific region, the member nations arguably have some of the most rapidly expanding and sometimes volatile economies in the world.  But these national economies are becoming increasingly tenuous owing to the increasing reliance on high technology systems to improve and maintain the prosperity, security and quality of life of each nation's  citizens. And common to all these high technological systems, both military and civil, are the devastating consequences if they fail - where loss of life, property, trust, money - or all of these - are inevitable - and where today's errors readily become tomorrow's headlines.


The presence of ITEA in the Asia/Pacific region therefore heralds a new opportunity for all Pacific nations, large or small, to understand how to develop and field high technology systems with known confidence and with predictable consequences - by replacing the proven failures of conventional wisdom with the lessons shared and learned among experienced T&E  professionals.

The Pacific Chapters
 
At present, two Chapters of ITEA are already established in the Asia/Pacific region, the Southern Cross Chapter (in Australia) and the Mid-Pacific Chapter (in Kauai). Their demographics are illustrated at Figure 1.

Figure 1 Pacific Chapter Demographics


The oldest of these Chapters, the Southern Cross Chapter, was formed in 1992 and its membership presently spans Australia and New Zealand. 


As a service to the T&E community in the Pacific Region, the Southern Cross Chapter has already hosted eight annual conferences on T&E -- with the year 2000 event to be in Queensland later this year.  And last year, the Mid-Pacific Chapter hosted an enormously successful Test and Training Workshop. I am confident it will be the first of many.

Pacific Region - Claims to Fame

So what are we famous for in the Pacific region apart from regularly holding T&E professional forums. Well I was going to suggest our friendliness - but I then recalled that the discoverer of Australia was an Englishman by the name of Captain James Cook and that he was killed in the Pacific in the ‘Friendly Isles’ - which is today located near another source of unfriendliness - the French Pacific nuclear test site. 


That aside, some of us at least are famous  for our friendliness - so come on down to our T&E Conference in Queensland later this year to judge for yourselves. Known as SETE-2000, the event will be co-sponsored by the Southern Cross Chapter of ITEA and the Systems Engineering Society of Australia [SESA].

Australian Successes


Other claims to fame?  

Australian Department of Defence

Well as part of its success story in the Australasian region, the Southern Cross Chapter of ITEA has facilitated the development of Australian Defence Test and Evaluation Policy and acted as the catalyst for the production of a Directory to the Australian Defence-owned  Test Ranges and Facilities - and its ultimate inclusion in the International directory. 


More recently (and principally through its Defence Science members) it has also nurtured the establishment of an Australian Defence Simulation Office to guide strategic investment in Modeling and Simulation [M&S]. 


You will no doubt recognise that M&S is an important component of the T&E tool-kit - as it embraces the  ‘prediction tools’. 


What remains to be done under the Australian T&E policy is to harmonise this with the investment planning for the ‘observation tools’ - the test and training ranges and facilities - which, apart from their traditional role in weapons systems testing are now essential to assess the fidelity of models and simulations.

Research and Education

The Southern Cross Chapter has also pioneered the establishment of a “regional” centre of excellence to facilitate post-graduate education, training, research and  technology transfer in T&E.  Known as the Australian Centre for Test and Evaluation (ACTE) and located at the University of South Australia, ACTE has already achieved considerable international respect.  The Centre is now frequented by both civil and military researchers, students and staff from: the Asia/Pacific countries (such as India, Korea, and Singapore) from Israel and from Europe; and it has also surpassed expectations -- by attracting collaborative research investment from beyond the Asia/Pacific region - such as the United States and Europe. 


Perhaps this is living testimony that T&E cannot be departmentalised, or regionalised - as it is truly global in nature. And more recently, ACTE has expanded to incorporate the education and research needs of the  Systems Engineering community  - to now become the Systems Engineering and Evaluation Centre [SEEC].  This initiative, for both the Systems Engineering and the Test and Evaluation communities enables further promotion and facilitation of constructive dialogue on their intersecting interests.

Need for good University Links.
 
Both ITEA and SEEC/ACTE are success stories. And the more I read about the pioneers in this exciting new field of science and engineering, the more I believe we should celebrate them - and  take opportunity to join with them - to continuously expand and improve on the foundations they have already laid. 


In the United States, I know there is good dialogue occurring on T&E with a number of Universities and their research centres. I’m reluctant to name them for the fear of leaving one out - but perhaps notable is the establishment of the Test and Evaluation Research Centre [TEREC] at the Georgia Technical Research Institute [GTRI] - as it was through GTRI that the Australian centre got up and running and we are indebted to the people of vision there who made this possible. And I bear personal testimony that this was a gracious and unselfish act in this day and age of  ‘every man for himself’. 


Likewise, I know the Mid-Pacific Chapter has strong links with the US University system and has notably held a number of their Chapter events with the participation of  the High Speed Computer Centre at the University of Hawaii.


In the United Kingdom, I understand that a nucleus for education and research was recently established with the Defence Engineering and Systems Group of University College London - so please support that for all you are worth. Because if you are like us ‘Down Under’ - the pressures of modern development programmes leave no time to think - meaning that the whole workforce is captive to the ‘here and now’ with little freedom or capacity to think about investment strategies to meet the demands of tomorrow.

The Pacific Region - Major Capabilities

Before exploring an investment strategy - let’s look at some specific examples  of what we are famous for in the Pacific - because perceptions can be deceiving. An example of what I mean by this is evident on a map produced  in 1996 by National Geographic which states some quantitative measures for the investment that the United States Department of Defence has made in its military reservations and test and training ranges. 


The map witnesses that the military reservations in the US occupy: “27 million acres found mainly in the South and West, which are home to 220 threatened or endangered species and contain 100,000 archaeological sites. “


Well we might all wonder how the European or the Pacific Region investments compare to that - but I don't think any of us in Europe or the Pacific will be trying to out-do those figures as an exercise in one-up-man-ship.


So just what is the Pacific Region famous for?  Well to help answer that question I asked both the Southern Cross Chapter and the Mid-Pacific Chapter to provide some example inputs - and the coverage is partly shown at Figure 2.  Kwajalein gets highlighted because its the hardest to find on a map.
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Figure 2  A Section of the Pacific Region

Marshall Islands - Kwajalein Missile Range
The Marshall Islands. Population 43,380. Home to the Kwajalein Missile Range. What’s it famous for?  Mission support for theatre ballistic missile and intercept testing;  and space debris monitoring among others,

Hawaiian Islands - Pacific Missile Range Facility
The Hawaiian Islands. Population 1.18M. Home to the Pacific Missile Range Facility [PMRF]  - one of the largest test and training ranges in the world. What’s it famous for? Multi-national integrated test and training. Its area of coverage is illustrated at Figure 3 and its connectivity with other ranges is illustrated at Figure 4.
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Figure 3 - PMRF  Area of Coverage

With reference to Figure 3, PMRF has the ability to provide simultaneous real-time tracking information on participants, targets, and weapons on its 42,000 square miles of sea and airspace
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Figure 4. Range Connectivity
Australia - multiple ranges.

Australia. Population 18.3M. Home to multiple air, land and sea ranges - which do not currently have central ownership. In this scenario, the Australian Director of Trials
, in conjunction with the single service T&E principals is currently planning to better coordinate T&E direction and resource investment. We wish them well.

Proof and Experimental Range.  The Army’s Proof and Experimental Establishment is located at Port Wakefield in South Australia - it is coastal and tidal - and famous for the soft recovery of projectiles.

Jervis Bay Range Facility.  This range is located in New South Wales and provides mission support for drone engagements and through-life telemetered missile firings for our Air Force and Navy.

The Woomera Range.  This range is illustrated at Figure 5.  The South Australian component of this occupies 127,000 sq/km and enjoys virtually unencumbered airspace. 


Its famous for its unrestricted views of the horizon, its golf course - voted the second worst in the world - and even more famous of late because there is not enough domestic work to keep it alive. 


Its official mission? It’s searching for one!  
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Figure 5. The Woomera Range

New Zealand. Population. 3.5M. Home to Industrial Research Limited - where the privatisation of many traditionally Government research activities has already occurred. 

Industrial Research Limited [IRL].  What’s it famous for? In my opinion, and as an encouragement to us all - its resourcefulness and its apparent lack of organisational barriers to doing things productively. 


The example given me, which was a maritime example, testifies to this; viz; I imagine that anyone who has a professional interest in T&E has read the US DoD Simulation, Test and Evaluation Process [STEP].  


Well it seems that the New Zealanders don’t call it STEP - they call it “the common sense process”.  


The process they followed  to predict and measure the dynamic loads on a surface vessel in a variety of sea states almost precisely follows STEP and yields outcomes that are crucial to understanding a vessel’s seakeeping, structural integrity and human comfort factors.  


Their ‘common sense process’  included the development of a finite element model, a prototype, an installed test, and a simulation that was followed up by sea trials to assess the fidelity of the predictions. 


The trials research vessel, illustrated at Figure 6 was ‘borrowed’ from the NZ water police. 


Resourcefulness?  Well the same people who did this work for the NZ maritime community, did the same for: a flutter programme on an A4 Skyhawk for their Air Force and for the sea-worthiness and structural integrity of New Zealand’s contender in the Americas Cup. 
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Figure 6.  IRL-NZ Trials Research Vessel 


I also understand that the IRL folks spin-off their experience to other diverse fields ranging from human hip prosthesis to the manufacture of plastic bags!  I can’t speak for the United States or Europe, but in Australia, I suspect we’d be tripping over all sorts of federal, state and industry ‘research fiefdoms’ if we tried to do the same. 


And on that note, I don’t plan to speak for the European or the US or the Israeli experience of T&E but in Australia, national leadership on T&E is currently conspicuous by its absence. And everyone it seems is expecting Defence to take leadership on the issue.

Range Alliances - A Compelling Need.


At the grass-roots level, there is current talk of forming a Pacific Range Alliance that would give connectivity and load-sharing between the major Pacific Ranges such as KMR in the Marshall Islands, PMRF in Kuaui and the Woomera range in South Australia. 


I dare to suggest that it not only needs to be talked about - it needs to happen quickly - and it needs to be part of something even bigger which will enable ‘plug’n’play’ of all range participants globally.  For without that global vision, I believe a number of things will happen. 

· Interoperability testing will suffer exquisitely. [If not addressed it means that the next generation weapons systems and platforms destined for coalition force or peace-keeping operations will not ‘plug’n’play’ and become legacy systems before they are ever fielded.]

· Unique range capabilities will be lost forever as it will be unaffordable to recover them. [topography, environment - arctic, desert, tropical, electromagnetic environment etc]

· Every range participant will be faced with unique spectrum allocation and electromagnetic environment incompatibility problems at every range on Earth.

· We will continue to be ‘penny wise and pound foolish’ - as currently there is a thousand-fold more attention being paid to how to cut salary and maintenance costs at the ranges compared to the level of attention being paid to optimising the investment yield.

T&E Economics - Some Illustrations


Let me illustrate that last point with a couple of examples. In the 1990’s, our Air Force invested in a Transportable Telemetry System at a cost of a few million dollars. On it’s first deployment to Woomera it detected problems early in a weapons programme - which, if they had remained undetected would have cost the Department of Defence twice that to rectify.  It paid for itself on its first application with a dividend to Defence of 100%.  


So what’s happened since then? No-one has kept any records of the cost savings or cost avoidances that have been enjoyed on any subsequent programmes. So, inevitably, its now being down-sized and possibly out-sourced to minimise staff salaries and maintenance costs - in an absence of informed understanding of how this will compromise its future ‘cost-saving or cost-avoidance’ capacity.   


This same philosophy applies to any investment in T&E capabilities.  For some confirmation on this I referred to a DSTO study that was performed on the International Follow-On Structural Test Programme [IFOSTP] for the F/A-18 fighter aircraft. The cost of investment in the test programme was $50M. The "cost avoidance' that this investment yielded was  $3.5B. Similarly,  looking at the sums for a single weapons clearance programme: the investment cost was $2.6M  and the return on that investment (through cost-avoidance) was $16.5M. 


Try  adding up those investment returns for every weapon that ever needed to be cleared from a military weapons platform! 


The point to be made is that cutting the costs of maintaining the T&E capabilities may well compromise their potential return on investment quite dramatically. 



Why aren’t we looking at the economics of T&E from an investment strategy perspective so that we can make informed decisions. We cannot afford to be ‘penny wise and pound foolish’.

Measuring Range Productivity

Based on the economic rationale explored, I would strongly assert that the principle measure of productivity for a Test Range or Facility stands on one of the fundamental precepts of T&E - to detect problems while they’re cheap to fix. 


Some dispel this precept as technical risk management or risk mitigation - but it’s far more than that. Its an economic imperative that we really do understand the dividends of T&E - the return on investment. 


Everywhere I see, the cost of maintaining the test ranges and facilities is coming under intense scrutiny  - but too often I see no reference at all to the economic return being enjoyed because of their existence. This is a great tragedy and one that compels and deserves all of our attention - while it’s not still too late.

Need for a Global Investment Strategy

Well, having explored what some of us may be doing wrong, let’s see what happens when we do things right. What would be the expected outcome of a ‘global’ investment strategy.

· global range connectivity standards

· all range participants ‘plug’n’play.

· seamless interoperability testing 

· ranges build on their strengths and not their weaknesses

· distributed subject matter experts

· cost-sharing on  R&D investments in next generation range technologies

· able to meet surge demands

· an environment that will inspire bright young science and engineering graduates 

· investment economics ‘understood’

· cross-cultural enrichment


Who needs to consider these things? Well, as a piece of personal advice, we might need their help later - but we should not start with our politicans. 


As an example, I can’t speak for the behaviour of the US Congress, or the British Parliament or the European Union  - but recently, in Australia, a number of  High School girls witnessed a sitting of the Australian Parliament and were interviewed on a national television transmission immediately afterwards. 


Asked what they thought of the experience, one girl replied, 'Well if we behaved like that we’d all be expelled!’


The destiny of T&E must therefore lie in our hands, the people who own it, practise it and have responsibility and accountability for it.  And, a global T&E investment concept that promises large scale cost avoidance,  interoperability, connectivity and compatibility on a world scale must be addressed urgently and with strategic intent. 


We need to reveal, by design, the chasm between where we are and where we need to be - to fuel the desire to close the gap. 


We need to understand the economics of  ‘give me a million dollars to spend on T&E and I will save you two.’ And like the outstanding companies in industry, we must plan to get to the future first - to create the environment in which the future can flourish - safely and economically. To do this, we need to be brave and not timid, we need to be transformationary not evolutionary , and we need to consider leap-ahead concepts not creep-ahead concepts.


And as a final flourish, which will perhaps put my personal credibility on the line. Give me a million dollars to spend on T&E and I will promise to save you two - but I will expect 5% of the dividend, the cost avoidance that I achieve for you. This will not only encourage me to do even better next time, I will use it to invest in my own readiness to serve your future needs.

A Recommendation



I’d like to make a call to everyone in the T&E ‘business’ to consider these things.  In the current RMA/RMB climate we need to enable our  decision-makers in Government to introduce new technologies into civil or military service with known confidence and predictable consequences --- and to leverage the international competitiveness of our industries by helping them to place 'test-proven' products on the global supermarket shelf.


 So if you would like to monitor or contribute to what's happening in T&E in your region please contact your local Chapter President. If you’d like to start your own Chapter, talk to your Regional Vice-President or ITEA HQ.


For if we continue to be “survival centred, maintenance budget based and competition driven”,  I believe unique capabilities will be lost forever to all of humankind. Instead, I believe we must be “vision lead, capability centred and cooperation driven” - and be passionate about getting to the future first. 


History may well teach us that “vision without dollars is hallucination” - but we must all have the product before we can sell it - so we do  need enough dollars and enough commitment to manufacture the vision - and we need to start now. 


I fully recognise that today, we live in a multi-cultural society but as some evidence of divine precedence, try Proverbs 29:18;  'Without vision the people perish."


We need people who are able to get their arms around these broad concepts; people of vision who think with strategic intent and in systems-independent terms and at systems-independent levels of abstraction; people who know what the science and technology horizons are; and people with a fire in their belly to make it happen.  And in responding to the winds of change, we need the leadership of the future and not the studied helplessness of the past, 


As an international professional society, ITEA has neither the authority nor the funding to address this  - but I strongly believe that its members and its forums are the right place for it to be explored and discussed.  So will everyone please treat yourselves to establishing this vision - for I believe you're worth it. 
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�  See http://www.telemetry.org for details and updates.


�  National Geographic map, Federal Lands and the Fifty States, published Oct 96 


�  In Australia, the Trials Directorate is a component of the Defence Science and Technology Organisation and under the current leadership of Colonel Brian Hall. 
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