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TheDefenceScienceandTechnologyOrganisation(DSTO),aspartoftheAustralian
DepartmentofDefence,workscloselywith industryto enhanceAustralia’sdefence
capabilitiesandto contributeto nationalwealthcreation,includingthroughthesupportof
exports. DSTO achievesthis throughamultitudeofinteractionswith industry,universities
andotherresearchagencies.Theseinteractionsaim to exploit theAustralianscientificand
technologicalcapabilityforthebenefitofAustralia’ssecurity.

This submissionillustrates,throughaseriesofsuccessstories,thebreadthofDSTO’s
industryrelationshipsandhowDSTO’scollaborationwith Australia’scivil scienceand
technologycommunityhasled to technologicalinnovationandcommercialisationsuccess.
Collaborativearrangementsincludeinvolvementin CooperativeResearchCentres,the
DefenceCapabilityandTechnologyDemonstratorProgram,collaborativeresearch
agreementsandindustryalliances.

TheDepartmentof Defenceis ademandingcustomerwith complextechnologicalneedsand
this providesapowerfulforcefor innovationandimprovement.Defence’sneedfor new
technologicallydrivencapabilitydrivesnewscienceandinnovativeapplications.DSTO
meetsthesedemands,partlythroughcreatingaglobalnetworkofresearchersandcoalitions
of companiesto delivernewcapability.

DSTO’sinteractionhelpsto build on Australia’sscienceandtechnologicalinnovations,
capabilities,with consequentcommercialisationofinnovationsforbothdefenceandcivilian
applications.

Detailedbelow,with supportingexamples,arethemajormechanismsDSTO’susesto
developinnovationsandprovidepathwaysto commercialisation.

Capability and TechnologyDemonstrator Program

A majorprogram,whichdemonstratestechnologicalinnovationandin turn hasleadto
successfulcommercialisation,is Defence’sCapabilityandTechnologyDemonstrator(CTD)
program. TheCTD program,establishedin 1997, is managedby DSTO,anddemonstrates
how technologymaybeexploitedto enhanceaDefencecapabilityin apreviouslyunexplored
manner.TheemphasisoftheCTD Programis on technologicalinnovation. Theprogramhas
provensosuccessfulthatit will beexpandedin 2005/06andeffectivelydoublein value,to
$26mperyear.
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Two examplesofhowDSTO is collaboratingwith AustralianindustrythroughtheCTD
programaregivenbelow.

(1) ADVANCED LANDMINE DETECTION SYSTEM

This innovationis athree-yearproject,whichreceived$3.45 million offundingunderthe
DefenceCTD Program,involvesDSTO,MinelabElectronics,TenixDefenceSystemsPty
Ltd andADI Limited. TheoutcomeoftheCTD is ademonstratorthatis avehicularmounted,
real-timemulti sensorlandminedetectionsystemandwill provideasafer,fastermeansof
detectinganti-vehiclelandmineson roadsandtracks.

(2) MAGSAFE

DSTO is workingwith CSIROonanewwayoflocatingandidentifyingsubmarinesfromthe
air. A $3 million CTD contractnowformspartofCSIRO’s$7 million projectto developa
novelmagneticanomalydetectorsystem.Thesystememploysthreeadvanceddetectorsthat
provideamagnetictensor,which shouldyield the submarine’srange,depthandbearing.

Alliances

IndustryAlliancesareanothermechanismthatprovidesDSTO ameansofcollaborationwith
acompanyin complementarytechnologicalareasofmutualinterest.IndustryAlliancesoffer
severalbenefits,which includeassistingin thedevelopmentof innovationandin providing
possiblepathwaysto commercialisation.TherelationshipbetweenindustryandDSTO
developsabetterunderstandingofcustomerneedsandmarketcapabilitiesin technological
areas.Possiblespin-offsincludeearlierandmoreeffectivedevelopmentof innovative
technologiesthatbettermeetDefenceneeds,andopportunitiesforbothdefenceandexport
markets.

Examplesof IndustryAlliance engagementleadingto strengthenedandenhancedinnovation
andcommercialisationfollow:

(1) THE AUSTRALIAN MINESWEEPINGSYSTEM

Modernseaminesemployadvancedtargetdetectiondevices.Thesensorsand
microprocessorsembeddedin theseminesareableto analysesomeorall ofthemagnetic,
acoustic,pressureandunderwater-electric-potentialsignaturesofshipsto identify their
targets.

In the 1 970s,DSTObeganto developanewminesweepingtechnology,Dyads,whichtoday
canemulatethemagneticsignaturesoftargetvesselsin intensity, structureandspatialshape,
causingseaminesto detonateprematurely,safelyout ofrangeoftargetships.

In 1992, DSTO andtheAustraliancompany,ADI Limited, signedalicenceagreementto
furtherdevelopthesystemtechnology.In 1993,theAustralianMinesweepingSystem
(AMAS), theworld’ sfirst operationalemulationsweep,wasacceptedinto serviceby the
RoyalAustralianNavy (RAN).
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Thedevelopmentofanunpoweredminesweepingsystemthat canbeadaptedto amuch
widerrangeofcraftthancompetingpoweredsweepsis estimatedto havesavedtheADF
morethan $300million.

DSTOandADI cooperationis underpinnedby a 1996Mine WarfareIndustry Alliance
agreement.ADI commitssubstantialresearchanddevelopmentandDSTOreinvests
significantroyalty revenuesto furtherdevelopthesystem.

Working together,DSTOandADI haveexpandedthesystemto includeanumberofother
elements.

By theendof2002, ADI hadearnedapproximately$58 million in sales,includingexportsto
thevalueofapproximately$47 million. Thesystemis in servicewith thenaviesofAustralia,
Denmark,Indonesia,Japan,Poland,ThailandandtheUSA.

TheAustralianMinesweepingSystemexemplifiesbestpracticein DSTO-industryinteraction
becauseit contributesto Australia’s defencecapability,engagesindustryasapartnerand
mutuallysharesrisk, is genuinelycollaborative,andgeneratescommercialincomeand
exports. p
In anaddressto the2001 DefenceIntellectualPropertyConference,ADI’s GeneralManager
Mine Countermeasures,Mr JackByrnes,explainedwhythesystemis a commercialisation
successstory.

“Both partiesbring complementarydomainskills to thetable,bothpartiesare
preparedto continueto investin productimprovementandupgrade,andwehave
generatedthecashflow necessaryto maintainourmomentum

(2) ADVANCED SONARSYSTEMS

DSTOhascollaboratedwithAustralianindustryfor overthreedecadesto developanin-
countrycapabilityin advancedsonarsystemsthatmeetsADF requirementsin abroadrange
ofoperationalenvironments.This is exemplifiedby theBarrasonobuoyandKariwarasolid
filled towedsonararray.

Working with industry,particularlyThalesUnderwaterSystemsPty Limited (TUS) and
AcousticTechnologiesPtyLtd, DSTOhasundertakenmodelling,seatrials and development
ofthesonararray.

In 1997,DSTOandtheADF enteredintoanaffianceagreementwith TUS to exchange
informationonsonarsystemstechnologyandtrends.This alliancehasgreatlybenefitedthe
Collins classsubmarine,allowingmanynewsonarfunctionssuppliedby othercompanies,
includingSMEs,to beimplementedonboardtheCollins.

SimilareffortsunderthealliancehaveimprovedthefunctionalityoftheTUS SpherionB
anti-submarinesonaraboardtheADF’s ANZAC frigates.

Today,theADF, DSTOandTUS arecooperatingto developadvancedsonars. hi
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TheKariwaratowedarrayis a sonardevicethat canbeusedpassivelyor asareceiverfor
low-frequencysignalsin anactivesystem.

TUShasfurtherdevelopedDSTO’sKariwaratechnologyunderlicenceto producenew-
generationsolid towedarrays(SENTRY)for theworld commercialseismicsurveymarket.
SENTRYgeneratesexportsalesworthapproximately$40 million per year.TUS has
exportedover500 kilometresof towedarrayssince1996,making it theworld’s largest
manufactureroftowedarrays.

CentresofExpertise (COEs) with Universities

DSTOusesCOEsfor contractresearchin specificareasoftechnologicalinnovation,which
establishformal long-termlinks with externalresearchagencies,particularlyuniversities,to
enhancethetechnologybaseneededto meetfutureDefencecustomerrequirements.
COEsprovideamechanismfor universitiesto potentiallyactasafocalpointfor technology
transferto industry,whereappropriate.

A significantbenefitthathasflowedfrom COEshasbeentheability ofuniversitiesto
leverageoff theDSTOCOEcontributionto gainadditionalfundingfor researchgrants, p
commercialcontracts,andspecialistequipmentandfacilities.

The COEin HelicopterStructuresandDiagnosticsResearchhasmanagedto secureresearch
grantsfrom theARC andothersources.A bearingdiagnostictechniquedevelopedwithin this
COEhasfacilitatedtheplacementofa contractby aGermancompanyto adaptit to their
diagnosticinstruments.This contractwill alsoseetheCOEbegivenaccessto bearingtest
machinesandfield datato helpdevelopdiagnosticandprognosticroutines.

DSTOfundinginto theCOE in StructuralMechanicshassuccessfullybeenleveragedto
allowMonashUniversitywith fundingfrom theARC, aCRC andprivatecompany,to
acquirespecialisedequipment. ThisCOE is provingahighlyefficientwayto establish
world-classfacilities for thebenefitofbothDefenceandAustralianIndustry.

Collaborative Arrangements

Collaborationis aneffectivemeansfor DSTO in leveraginginnovativeresearchand
development(R&D) andsharingrisksandbenefits. Thishasprovedto beparticularly
successfulthroughthefollowing projects:

(1) COMPOSITEBONDEDREPAIR

DSTOinventedandnow leadstheworldin theuseofadhesivelybondedfibre compositesto
repairorreinforceaircraftcomponents.

In 1990,anAustralian-ownedprivatecompany,HelitechIndustriesPtyLtd, waslicensedto
marketanddevelopDSTO’scompositebondedrepairtechnology.

In 1995,Helitech,in collaborationwith DSTO,developedacompositebondedrepairfor the
US Air ForceC-141 Starlifterheavytransportaircraft.Helitech’swholly ownedUS
subsidiary,CompositeTechnologiesmc, wasawardedacontractfor therepairoftheUS Air
ForceStarlifterfleet wings.ThecontractwasworthoverUS$10million.
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In 1996,Helitechteamedwith DynCorp,amajorUS defencecontractor,to form thejoint
venture,AdvancedRepairTechnologiesInc (ARTI), to furtherexploitthe commercialand
defencemarketsfor compositebondedrepairs.In closecollaborationwith DSTO,ARTI has
developedandappliedmajorstructuralrepairsforBelgium’s F-16Falconandhasofferedthe
repairsto theUS Air Force.

Helitechhasalsousedthelicensedtechnologyto developrotorbladerepairs,andhas
conductedmajorrepairson theUS~Anny’s AH-64 Apacheattackhelicopterfleet. This
contractis ongoing.

Both DSTOandHelitechhavebenefitedthroughthis transferoftechnology.Helitechhas
gainedsubstantialexportopportunitiesandexperiencein supportingADF aircraft.At the
sametime, DSTOhasenhancedits technologybasethroughthe evaluationofthetechnology
on awiderangeof aircraftandin externallyfundedtrials,mainly in theUSA. Mutualbenefit
is akey to thisandmanyothersuccessstories.

(2) STARLIGHT

Starlightis auniquesystemdevelopedby DSTOto allow usersofsecurecomputersto access
insecurenetworks,suchastheInternet,withoutcompromisingtheirown security.

Underajoint DSTO/Tenixproductdevelopmentprogramthefirst Starlight-baseddevices,
comprisingtheInteractiveLink DataDiodeandMultiple ComputerSwitch,emergedasthe
most secureproductsoftheirtypeandwon aprestigiousIT securitycompetitionaspartof
thecombinedWorld Congresson IT in 2002.

DSTOhassignedatenyearlicenceagreementwith Tenix IndustriesPtyLtd to takethe
Starlighttechnologyproductrangeto aglobal market.

ThetransitionofStarlighttechnologyinto producthasresultedin verytangiblebenefitsfor
theDefenceandindustry,demonstratingthatthedevelopmentofDSTOtechnology
contributesto bothcapabilityandnationalwealth.

Starlighttechnologydevelopmentarean exampleofhow Defenceinnovationscanbe
successfullytransferredintoproductsandservicesthathavepotentialto meettheneedsof
bothgovernmentandcommercialsectors.

(3) INTELLIGENT AGENTS

DSTOhassignedseveralagreementswith AgentOrientedSoftwarePty. Ltd. (AOS) to
developintelligentagenttools. AOS hasincorporatedthesetools into its coreproduct,
‘JACK IntelligentAgentsTM’, to form anenhancedgraphicaldevelopmentenvironment
suitablefor military analysts.AOS hascommercialisedthecapabilitywith teaming
technologiesdevelopedcollaborativelywith DSTO.

This agreementwith AOSgivesDSTO,asaleadingedgecustomerin theintelligentagent
market,a directinfluencein shapingdevelopmentsandprovidesDSTOwith accessto the
toolsascommerciallysupportedproducts.
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AGS believetheirclosecollaborationwith DSTOhasbeeninstrumentalin thedevelopment
ofJACK andtheirsuccessasa company.Dr AndrewLucas,ManagingDirectorofAOS
statesthat, “An opinionfrom DSTOcarriesa lot ofweight,particularlyin international
defencemarkets”.

Commercialisation

DSTOregardssuccessfulcommercialisationaswhere‘Australian DefenceIndustry’:

• is createdand,or sustainedin technologyareasofimportanceto theAustralian
DefenceForcedueto DSTOactivities;

• growsthroughtechnology-transferandknowledgeexchangewith DSTOIntellectual
Property;or

• providesDSTOwith aroyaltystream.

Successofanycommercialisationinitiative is largelydependenton therelationshipbetween
theresearchersandthetechnologyrecipient,andhencethequality oftheongoingtechnology
transferanddevelopment.

DSTO’sprimarygoalsforindustryinteractionare(i) enhancingindustrycapabilityto serve
Defence,and(ii) nationalwealthcreation,not royaltyincomefor DSTO.

In orderto assistin achievingthesegoals,andfollowing on from recommendations
emanatingfrom theReviewinto “DSTO’s ExternalEngagementand Contributionto
Australia’sWealth”’, DSTOhasestablishedtheTechnologyTransferAdvisory Group
(TTAG) to assistin providing(i) independentcommercialviability assessments,
(ii) BusinessPlans,(iii) MarketResearch,(iv) technologybundlingopportunities,and
(v) suggestionsfor futuredevelopmenton selectedDSTOintellectualpropertyand
technologywith commercialpotentialin thecivilian market.

DSTOexperiencewith commercialisationsuggeststhatmaximisingroyaltyincomeis often
counter-productiveto creatingindustrycapability,includingthroughincubation.This
approachhasledto somesuccessin commercialisationasalreadyindicatedaboveandin the
following examples.

(1) LASERAIRBORNE DEPTHSOUNDER

TheLaserAirborneDepthSounder(LADS) is aself-contained,transportablebathymetric
surveysystemthatusesapulsedlasermountedin a fixed-wingaircraft.

In 1989, in partnershipwith BHP Engineering,Vision SystemsLtd wona $52million
Defencecontractfor thefurtherdevelopment,manufactureandcommissioningofLADS.

In June2000,TenixDefenceSystemsPtyLtd acquiredVision Systems’defencebusiness,
includingLADS CorporationandrenamedthecompanyTenix LADS CorporationPty Ltd.

1 Thisreviewwascommissionedby DefenceMinisterRobertHill andundertakenby Mr RobertTrenberthin

2003. A copyof thereportmaybe providedonrequest.
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TheLADS technologyhasgeneratedover $100million in revenuefor its Australianowners
overa 10-yearperiod.

(2) UV STIMULATOR MISSILE APPROACHWARNER

In 1997,DSTOdevelopedaLongRangeUltraviolet(UV) Stimulatorfor electronicwarfare
testingandtrainingby theADF. Thetechnologywasbasedon DSTO’sFlight LineTestSet
(FLTS), whichperformedpre-flight testingof an aircraft’smissileapproachwamerby
simulatingtheUV signatureof anapproachingmissile.TheLongRangeUV Stimulatortook
this technologyandextendedtherangeto overthreekilometres,allowing it to beusefulfor
electronicwarfarerangesfor equipmenttesting,trainingandtacticsdevelopment.

DSTO licensedthenewtechnologyto UK electronicwarfarespecialist,ESLDefenceLtd,
whichwasalreadylicensedto marketFLTS, andAustraliancompany,Vision Abell (now
partofTenixDefenceSystemsPty Ltd). This followedacollaborativeagreementbetween
thetwo companiesto sharemarketingandproductionresponsibilities.

TenixDefenceSystemsandESL DefenceLtd havesinceextendedtheDSTOtechnologyand
developedthelong-rangeMallina UV Stimulator,whichcanoperateatrangesofup to six
kilometres.Thecompaniesarejointly developingfurtherMallina productsfor laserand
infraredwarning,anddirectedinfraredcountermeasuresystemsstimulation.LongRangeUV
Stimulatorunitshavebeensoldto Germany,theNetherlands,SouthAfrica, theUK andthe
USA. TenixDefenceSystemsis alsowell positionedto markettheproductwithin theAsia-
Pacificregion.

Theseareuniqueproductswith no othercompetitiveproducton theworldmarket.
Consequently,TenixDefenceSystemsis ableto supplyandsupportUV stimulationdevices
for theADF.

(3) HELICOPTERGEARBOXDIAGNOSIS

Technologydevelopedby DSTOto monitorthehealthofhelicoptergearboxeswon
internationalrecognitionin 1999whenthelicencefor thetechnologywasboughtby US
companyChadwick-HelmuthCompanyInc (nowpartoftheHoneywellgroup),theworld’s
largestproducerofaviationvibrationanalysisequipment.ThelicenceallowsChadwick-
Helmuthto commercialisetheDSTOtechnologyandmarkettheproductworldwide.

In general,DSTOprefersto licenseits technologyto Australian-ownedcompaniesor
companieswith aprovencommitmentto Australia.However,onoccasionstheonly wayto
successfullycommercialiseatechnologyhasbeento licencetheinnovationto anoverseas-
basedorganisation,whichenablesaccessto anenhancedresearchbaseandopeningup of
newmarketopportunities. Consequentlybenefitsflow backto Australiathroughroyalty
returnsandenhancedAustraliandefencecapability.

Intellectual Property (IP) and Patents

In 2003DefencedevelopedanewIntellectualPropertypolicy, whichpromotescontinuous
improvementofIP managementpracticeswithin Defence.This assistsin the
commercialisationprocessby:
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• providingcleargnidanceto DefenceandIndustryonhow Defencewill secureand
manageIP;

• emphasisestheimportanceof IP in thedevelopmentandsustainmentofnational
defencecapability;and

• recognisingIP asanassetthatmustbeappropriatelymanaged.

Defence,predominantlythroughDSTO,usesPatentsto protectits IP to assistin the
facilitationof commercialisation,licensingto industrypartners,andgiving it freedomto
operatein furtherdevelopingtheinvention.

Capital and Risk Investment

TheestablishmentofthePre-seedFundProgramwasaFederalGovernmentinitiative to
increasetherateofcommercialisation;encourageinvestorsin thePre-seedarea;andentice
experiencedmanagers.

Whilst very supportiveofthePre-seedfundinitiative, DSTOhasnotbeenableto engage
successfullywith thepre-seedfundmanagersdueto anumberof factorswhich include:

• thefundmanagershavestatedthatinvestmentsneedto bein the $300k - $lm range,
dealsbelowthis valuearetoo resourceintensiveon thefundmanagers;

• themajorityofDSTO’s opportunitiesarelow technologyreadinesslevelsand
thereforehigh-risk;and

• exit strategiesfor latterstage(VC) investorsstronglyfavourthetechnologyprovider
taking anequitypositionin aspin-offcompany,somethingthatis extremelydifficult
for DSTO(theCommonwealth)to committo within arealisticcommercial
timeframe.

Summary

DSTOhasbeenundertakingtechnologytransferandcommercialisationformanyyears;
however,it hasbeenessentiallyanactivity whichhasbeenconsequentialto its Defence
mission,andnotaprimarydriverfor theorganisation.

Currently,DSTOmanages71 licenses,with a licensingrevenuestreamofapproximately
$4.5Mover 10 years. Only asmall numberofthe71 licensesprovideanysignificant
financialreturns,butwith over$85Mof exportscreatedthroughjust2 DSTO-based
technologies(AMAS, andAdvancedSonarSystems).ThishighlightsDSTO’sphilosophyof
providingits intellectualpropertyto industryin orderto enhanceDefencecapability,rather
thancreaterevenue.Thisphilosophyis well alignedwith DSTO’sDefencemandate.

Thisphilosophyis evidentin the following quotationfrom theTrenberthreview:

thesix casestudiesweconsideredstandto generatesufficient valueto cover,
effectively,all DSTO’sbudgetssince1990. We arethereforeconfidentthat
DSTOinvestmentoverthetimeperiodconsideredhasalmostcertainlydelivered
to Defencebenefitswell in excessofthe costswhileprovidingsubstantialwider
benefitsthroughits industryengagementprocessesandthroughinteractionwith
otherdefenceforces.”


