
HouseofRepresentativesStandingCommittee
on ScienceandInnovation

Inquiry into “Pathwaysto TechnologicalInnovation”

Introducing BAE Systems

BAE Systemsis an internationalcompanyengagedin the development,delivery and
supportof advanceddefenceandaerospacesystems. Supportedby morethan90,000
employees,thecompanydesigns,manufactures,andsupportsmilitary aircraft,surface
ships,submarines,radar,avionics,communications,electronics,and guidedweapon
systems.Operatingin 130 countriesacross5 countries,it is a pioneerin technology
with aheritagestretchingbackhundredsofyearsandis atthe forefrontof innovation,
workingto developthenextgenerationofintelligentdefencesystems.

For morethan50 years,BAE SystemsAustraliaandits predecessorcompanieshave
beendesigning,integratingandmaintainingmilitary systemsfor AustralianDefence.
Its 2,600employeeswork with theAustralianDefenceForceand Industryto ensure
Defencehasthecapabilitiesit needs,whenit needsthem.With primarysiteslocated
in Adelaide,Canberra,Sydney,Williamtown andMelbourne,thecompanyis
committedto beingtheAustralianDefenceForce’sthrough-lifecapabilitypartnerin
integratedmilitary systemsandsupportsolutions. It combineskeyskills in
engineeringand systemsintegrationandis a leadingproviderofbattlespace
communications,electronicwarfare,military air support,air defence,missionsupport
systemsandintelligence,surveillanceandreconnaissance.BAE SystemsAustralia’s
strategyis executedthroughfive corebusinessareaswhich includeInformation
Architectures,ForceAwarenessandProtection,Military Air Support,AirborneEarly
WarningandControlprogramsandOperations.

BAE Systems’R&D activitiesarefocusedon appliedresearchin nicheareas,as
opposedto “blue sky” orbasicresearch.Theaim is to increasetheTechnology
ReadinessLevel (TRL) ofresearchproductsto apoint ofmaturitysuchthattheycan
be exercisedandexhibitedin CapabilityDemonstratorPrograms.In Australia,the
researchactivities aremanagedseparately,but aredistributedthroughouttheBusiness
Units — ie thereis nocentralised“researchcell”.

BAE Systems’researchactivitieshaveresultedin thesuccessfulcommercialisationof
anumberoftechnologicalinnovations.Oneexampleofthis is theShip Air Defence
Model (SADM). BAE Systemsis alsoinvolved in theongoingdevelopmentofthe
Nulka Active Missile Decoy(AMD) — which is anotherexampleasuccessful
Australiantechnologicalinnovation,with origins in DSTO.Thefollowing sections
containanoutlineoftheseproducts,with particularreferenceto theStanding
Committee’sTermsofReference.
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TheShipAir DefenceModel (SADM)

SADM is an innovativesoftwareproductdevelopedandmarketedinternationallyby
BAB Systems.It is designedto simulatethedefenceof navaltask-groupsagainstall
typesofair andsurfacethreats(suchascruisemissiles,small fast inshoreattackcraft
andaircraft).Themodelspecialisesin simulatingkey factorsthat influencethe
survivabilityofshipsunderintensetacticalengagements.In orderto accomplishthis
in arealisticway, theproductcontainshighlydetailedphysicsmodelsofa vastarray
of ship components(includingradarsandothersensors,commandandcontrol
systems,electronicwarfaresystemsandweaponsystemsand communications),very
sophisticatedthreatmodels(missiledynamicsand sensitiveseekersthat respond
appropriatelyto electroniccountermeasures),andtheenvironment(atmosphere,
electromagneticwavepropagation).Theproductprovidesscientists,military
tacticiansandoperatorswith a commonenvironmentto cooperativelydeveloptactics
andconducttradestudiesthathelpunderstandthebestwaysof deployingforceassets
towardsthecommongoalofdefendingships.ThisHigh LevelArchitecture(HLA)-
enabledmodelprovidesa widevarietyofanalyticaloutputs,including3D
visualisation.Themodelcalculatesnumerousmeasuresof effectivenessandprovides
analyststhefreedomto examinetheoutcomesfrom manyangles,therebyrevealing
otherwisedifficult-to-extractassociationsofsubtlecontributoryfactors.In essence,
theproductprovidesarichenvironmentwithin whichto developandanalysethe
performanceof ship classesagainstbothhypotheticalandknownanti-shipthreat
typesin greatdetail.

SADM wasinitially developedfrom thecompany’sResearchandDevelopment
fundingmechanisms,until it reacheda self-sustaininglevel ofcommercialisation.The
maincontributorto thesuccessfulcommercialisationoftheproducthasbeenthe
uniquenessoftheproduct(niche)globally, and its applicability to thesolutionof
wide-rangingmaritimedefenceproblems.SADM hasnowbeenadoptedforuseby
thenaviesandgovernmentresearchorganisationsofAustralia,Canada,theUS, UK,
Netherlands,Belgium,DenmarkandSweden.It is alsounderevaluationby many
otherNATO andothercountries.An interestingsidebenefitoftheproductto theuser
communityis that it providesacommon-basisfor nationsto engagein thejoint
developmentanddisseminationoftactical studies.

TheSADM developmentteamwithin BAB Systemsconsistsof six experienced
engineerscoveringawiderangeofengineeringdisciplines(electronic,radar,
mechanical,aerospaceandsoftware)andaprojectmanager.Theongoing
developmentof SADM asaproductcontinuesto be sourcedby two fundamental
mechanisms- internalanduser-sponsoredfunding.While coredevelopmentfor future
productsis fundedinternally,anothercomponentof fundingcomesfrom theSADM
usercommunityitself - generallytheresultoftaskingby aparticularuser,to satisfya
uniqueset ofneeds.Thecompanyretainsall intellectualpropertyassociatedwith
productdevelopment.A significantproportionoftheteam’sannualoutputis applied
to thedevelopmentofnewfeatures,functionality andenhancements,which are
principallydirectedby on-goingmarketresearchandfeedbackfrom theuser-base.
Considerableemphasisis placedon engagingthecustomer,andensuringthatthe
customerremainscloselyinvolved in the ‘future’ oftheproduct.An annualuser-group
meetingprovidesaforum forusersofall nationsto gatherandexchangeideasand
progress.This approachnot onlymitigatesdevelopmentrisk, but alsokeepsthe
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productsharplyfocussedandrelevant.Thehighlyresponsivecustomerfocusis
crucialto the successandacceptanceoftheproduct,especiallyin considerationofits
‘niche’ status.Australia’s geographicalpositionalsonecessitatesextensivetravel for
marketingandproductsupport.

Nulka

TheNulka ActiveMissile Decoy(AMD) systemis designedto protectnavalships
from thethreatofanti-shipmissiles(ASM). TheadventofthenewtechnologyExocet
missile(early1970’s)requiredarethinkin protectionof expensivenavalships.The
Nulka systemusesauniquecombinationofrocketmotorandelectronicwarfare
technologiesto misleadorseduceenemyASMs awayfrom thetargetship.When
launchedfrom aship, it dashesaway, stops,hovers,anddecoysincomingmissiles.

TheNulkasystemwasdevelopedoveraperiodof 30 yearsin acollaborativeeffort
betweenDSTOandoriginally attheGovernmentAircraft Factory.TheNulkadecoy
notonly requiredthedevelopmentofestablishedtechnologies,butalsoinnovative
developmentofamethodto carrythedeviceawayfrom theship in a controlledway,
to beinitiatedveryquickly andsafely.Thesolutionwasa cylinderthat stoodalmost
vertical,supportedby arocketmotorandotherspecialdevicesto ensurethemotor
stayedin theverticalpositionandmovedin acontrolledmanner.The“hovering
rocket”wasflight testedin 1981 to demonstratetheprinciples.This technologywas
laterpatentedin 1981. In recentyears,thepatentwasmaintainedby BAB Systems.

Thedevelopmentofthe“hoveringrocket” to acommercialreality(Nulka) occurred
undera successfulcollaborationprogrambetweentheGovernmentsofAustraliaand
theUnitedStates,whichbeganin 1986. Thecollaborationwasaresultofaworldwide
searchfrom 1981 to 1986, which includedrepresentationandmarketingat
conferencesand ‘tradefairs’ (egParisAirshow). After initial difficulty, successwas
achievedwhenseniorrepresentativesfrom theRAN and defencestartednegotiating
with theUSN in 1985andwith the involvementoftheAustralianMinister ofDefence
in thenegotiations.An agreementto proceedwith Nulkadevelopmentoccurredin
1986.

Nulka is nowin serviceastheprimaryship self-defencesystemswith the US,
CanadianandAustraliannavies.Themain contributorto thesuccessful
commercialisationofNulkahasbeentheuniquenessoftheproductandthe
persistenceoftheAustralianpartiesin engagingUS/Canadiancustomers.The
technologyalreadyhasannualsalesofmorethan$500million forAustralian
industries,andsalesareexpectedto grow substantiallyin comingyears.

Nulka is part-manufacturedin Australiaby BAE Systems.Thereareapproximately50
peopleworkingin themanufacturingoftheNulka systemwithin thecompanyand
approximately50 moreexternalin Australia.TheNulkadevelopmentteamin BAE
SystemsAustraliaconsistsofapproximately30 peopleofwhom themajority are
engineersin electronics,software,mechanicaldesign,andadvancedcontrolsystems
andaerodynamics.
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ContinuousdevelopmentoftheNulka systemhasoccurredoverthepast10-15years
in theareasof flight control,electronics,rocketmotorand electronic
countermeasures.Furtherdevelopmentshavebeentheresultofboth BAB Systems
andAustralian/USgovernmentideasandinitiatives. Ideasfor improvementgenerally
derivefrom performancetestingin servicetrials but somearemadenecessaryby
obsolescenceof components.Otherideasresultfrom thecultureoftrying to makethe
producteasierto manufactureandhencereducethecost.Threemeetingsareheld
eachyearto reviewtheseproposalsandplandevelopmentconsistentwithbudgets.
TheBAE Systemsteamhasacloseworkingrelationshipwith theAustralianand
internationalcustomers,whichhascontributedto theon-goingenhancementofthe
Nulkaproduct.

TheAustralianandUS Governmentsprimarilyjointly fundany Nulka developments.
In somecases,BAB Systemshasreceiveda directcontractfrom theUSN, which is
thefirst time theUSNhasengageddirectlywith anoverseascountryfor
developmentalwork. TheAustralianandUS Governmentsretainall intellectual
propertyassociatedwith theproductdevelopment.

In-Servicesupportcontractswith theAustralianandUS governmentarecurrently
beingdeveloped.Theseareexpectedto coverrepairandmaintenance,in service
testingandthemonitoringofin servicereliability in AustraliaandtheUSA. These
activitieswill in turngeneratefurtherimprovements.BAE Systemsis alsocurrently
supportingthreePhDstudentsin theareasofShipMotion PredictionandNulka
Control Law development.Theserepresentaninvestmentin the longer-termfutureas
well asdevelopingskills in newgraduates.
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