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Disclaimer

Thedocumentprovidesan example of suitableontentto be providedwithin a CFSubmissiorusing
an existingtechnologyasan example . Thesampleis for generalinformationonlyand every
submissiorwill varydependingon the type, maturity and complexityof the innovationproposed

Theexampleshouldbereadin conjunctionwith the guidancenotes whichtake precedenceThe
questiongposedwithin each ofthe sectionsare intendedto provokethoughtand promote an
understanding about the type of information that is required to support a-e@ikidered proposal.
This example should not be used as a template as every innovation is different.

Trademarkscopyrights brand names productand companynamesrelatedto the sampleinformation
providedare usedfor demonstrationpurposeonly and are fictitious. Thedepictionof productsor
imagesis for demonstrationpurposesonly andin no way indicatesthat the Defencehassponsored,
approved,or are otherwiseaffiliated with, the ownerof any suchrights.
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SectionD. Whatis the proposal?
D.1.SolicitationNumber
SolicitationNumber Title
HUB16-PINSIFO01 Priority InnovationNotice

D.2.Proposattitle and description

Shorttitle for yourproposal
GalliumArsenidePhotocathoddor Night VisionGoggles

Providean executivesummaryof the proposal(max5,000 characters)
Thisis to be a summaryof the overall proposal., 2 db@ &skedfor more specificdetails about the
innovationphaserelevantto yourproposalat D.3.

Night Owl VisionSystemsPty Ltd is proposingto developa Gereration Il GalliumArsenide
Photocathode(GAP)for Night Vision Goggles(NVG)to increasevisibility during low-light

operations.Thedesignis intended for use acrossArmy, Navyand Air Force, with the initial

developmentfocusingon use by Army and Nawhelicopterpilots. Whenmature, the system
will allow for increasedlight sensitivity, better image quality, lower image distortion and

greaterreliability. Theseimprovementswill provide pilots with greaterviewing power that

they needfor safeand effective night-time operations,whichis not offered by any systems
currentlyavailable.

Duringdaylight hours, pilots rely heavilyon the windshieldview for situationalawareness,
Thus,visualreferencingfor pilots is essentialfor safeand effective flight operations.During
night hours the LJA f sipfisoften limited and they must rely on avionicssuchas flight

control, monitoring, navigation,collisionavoidanceand communicationsystems Situational
awarenessbecomescritical for night flying and this technology seeksto increasevisual
referencing

Night Owl Vision SystemsPty Ltd is proposingto useits unigue photocathodemade from
GalliumArsenideto significantlyimprove imagequality. In addition, it is proposedthat the
Microchannel Rites(MCRH isto be coatedwith anion barrierfilm for increasedube life. Once
the tube hasbeendeveloped,we aim to integrate these componentsinto a headunit that
canbe worn by pilots duringday and nighbperations.
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Describehe backgroundand currentstatusof the technologyunderpinningthis proposal
(max5,000characters)

Theunderlyingmechanisnof NVGoperationusedlight from the stars,moonor anavailable
artificial sourcethat reflectsoff the terrain. Lightthen entersthroughalens,whichinverts
the picture and directsthe light towardsthe photocathode.Thislight then convertsthe

light (photons)into electrons,with the numberof electronsreleasedbeingproportionalto

the numberof photonsstrikingthe element.

The MCPthen amplifiesthe image.It achieveshis through the interactionsof electrons
with millions of glasstubes. As an electron from the photocathodeentersthe tube and
strikesthe glasswall, severalelectronsare freed from the glass.Thisprocessis repeated
and effectivelymultipliesthe numberof electronsby thousandsof times,with electronsin
the glassbeingreplacedby a voltageacrosshe device(allowingthis procesgo recur).The
electronsthen strike a phosphorscreenthat convertsthem backto visible light whichis
then perceivedthroughthe eyepiecdens.Thisprocesss shownin Figurel, below.
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Figurel - Imagelntensifier(Ref:AviationResearcliReport,B2004/0152 AustralianGovernmeniransport
SafetyBureau)
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Thedevelopmentof NVGsystemshasbeenan iterative processwith the productionof the
first generationimageintensifier (12) tubes,occurringin the early1960s.Thesetubeswere
not suitablefor headmounts, astheir three-stageconstructionmakesthem too heavy.In
the late m b c naCbéedkthrough in NVG technology occurred primarily through the
production of MCP and secondgenerationwafers. Thesetwo advancesin technology
allowed for a compactand lightweight design thatbecamesuitable for headunits. The
visibility providedin theseunits, however,hashadlimited usein aircraftoperations.Thisis
due to the poor performancein low-light-environments, high weight, visual facemask
obstructionandthe needfor repeatedlyre-focusing(causedoy cockpitlighting).

Initial R&D on GAP based on literature researchand theoretical analysishas been
completed.NightOwl VisionSystemdPty[ { ReSearchstudies(attached)in collaboration
with the Universityof Albury, have shownthat GAPhas substantialbenefits over Genli
modelsasdiscussedelow. Asaresultof that work, the innovationis currentlyat TRL2.

Night Owl Vision SystemsPty Ltd has conducted trials indicating that our Gen llI
photocathodeincreasedsensitivitywith the sensitivitybandextendednearto the infrared
spectrum, which is highly compatible with the night sky light spectrum,improving the
effectivenesof NVGdor night operations.However the initial researchconductedin our
R&D Laboratories(in Albury, NSW)has also indicated that these photocathodescan be
degradedby positive ions, thus, reducingthe sensitivity of the device. To protect the
photocathodefrom positiveions and gasesfrom the MCP,the addition of an aluminium
oxide layer (ion barrier film) to the MCP will be included to aid in protecting the
photocathodeand extendthe tube life.

D.3.CapabilityStreamsand the Technology

Youshouldselecta capabilitystreamto providethe contextto the specifiannovationyouare proposing.
Yourselectionshouldalign with the benefitsto Defenceoutlinedin yourresponseo D.2.

It is important that you selectthe correct capability stream to support a rapid evaluation of your
submissiorby Defence.

Selecthe mostapplicableDefencecapabilitystreamthat your proposednnovationwould
improvewhenmature

LandCombat AmphibiousWarfareand SpeciaDperations
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Whenmature,which(if any) Defenceplatforms,capabilities hetworksor processesvill the
proposednnovationneedto beintegratedto or interfacewith? (max5,000characters)

Whereapplicable describespecificDefenceplatforms/systemshe innovationthis proposalrelatesto
will be integratedto or interfacewith.

Forexample the innovationmaybe a newsensorto beintegratedto the AnzacClasd-rigateHelicopter
combatsystem new lightweightlong lasting battery to interfacewith Land125 soldiermodernisation
program,SimulationSoftwaremoduleto beintegratedto the DefenceSimulationEnvironmentwelding
procesdor newarmouralloyin M1 AbrahamsTank.

TheGenlll nightvisiongogglesare primarily targetedtoward helicopterpilots underthe AIR
15 project, with integrationinto the UH1D helicopter. Tosupportthis, severalintegration
activitiesare anticipatedto be requiredbefore they are fully adopted.Thesentegration
activitiesinclude:

1. Cockpitlighting¢ NightVisionlmagingSystemNVIS compatiblelightingmustnot
decreasedhe quality of the NVGimagebut remainbright enoughto enablethe pilot to
clearlyseehelicopterinstruments Modificationsto the currentlightingmaybe required
2. Externalightingg Strobelightingmaycausethe NVGimageto rapidlymodify its gain,
whichcouldbe distractingto the pilot. Modificationsto the currentlightingmaybe
required and

3. Trainingg Visualperceptionwill varybasedon the operatingconditions.Additionally,
usingthe gogglesn conjunctionwith the avionicswill requiretraining for aviators.

Explainwhy the proposednnovationis unigue,and howit would providea newor enhanced
capabilityorimprove5 S F S ¢ffe@i@@essnd efficiency(max5,000characters)

Describehowthe proposeddea,technologyor innovationin this proposaladdresses relevantproblem
in a uniqueway, and how this is relevantto the capability stream.What spedal aspectsof youridea
makeit valuableto Defence?n providinga responseyou shoulddescribewhy Defencewould want to
pursueyour proposalandthe contributionit deliversto the identified capabilitystream.

Thereare two mainshortfallswith existingGenll NVGsystemswhichare:

1. Thespectralrangefrom 350to 900nmis different to the humanvision,whichis 380to
760nm,meaningthat not all imagescreatedby the GENI will be visibleto the human
eye;and

2. Thecharacteristicgi.e. sensitivity,jmagequality, reliability,imagedistortion and
weight) makethem unfavaurablefor flight operations.

Thecharacteristicof existingNVGsystemqSbK-NaCs(Genll) cathodes)are:
1. Gainof 3,500to 10,000timesbaseline;

2. Resolutiorof 28to 36 Ip/mm; and

3. Signako noise(S/N)ratio of 10to 12.

A GAPhasneverbeenusedbefore andwill provideincreasedsensitivityin the 800nm:
900nmrange,particularlynearthe infra-red (IR)spectrumwhichis highlycompatiblewith
the night skylight spectrum.Theincreasen sensitivityand performanceunderlow light
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conditionswill enablethe Genlll NVGgoggledo detectlight at far greaterdistanceghan
previouslyexperiencedInitial R&Defforts havedemonstratedthe followingimproved
performancecharacteristic§ GaAsO-Cs(Night Owl VisionSystemdPty Ltd Genlll)
cathode):

1. Gainsto 80,000timesbaseline;

2. Resolutiorof 45to 72 Ip/mm;

3. Increasederformanceof radiantsensitivity(asseenin Figure2); and

4. Signato noiseratio of 19to 26.5.
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Figure2 - Gen3 RadiantSensitivity

ExistingGenll units do not havethe resolutionto allow cleardistinctionbetweenlanding
hazardssuchaslow-rise buildingsor distressedsehicles andthe surroundingterrain. The
currentvisibledistanceis lessthan 200munderatypicalnon-moonlightscenard andthe
lightinggainis approximatelyl0,000timesbaseline.

A newlydeveloped\NVGsystemwould improvespatialawarenessllowingthe pilotsto:

1. Definethe harizonandterrain detail with increasecclarity (over 300mwith gainsof up
to 80,000timesbaseline);

2. Theability to continuallymonitor andidentify landingsitesfrom increasedyainand
resolution;

3. Avoidobstacleqcollisionavoidance)and

4. Improvethe searchandrescueeffectivenesf pilots throughidentificationof target
areas.

Thisisachievedhrough (pleaserefer to section4 for a detailedquantificationof these
value):
1. Highersensitivityto light;
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2. Betterlmagequality;
3. Lowerimagedistortion; and
4. Greaterreliability.

Howwill the proposalcontributeto ! dza & Ndefenkdndustrycapabilityand/or capacity?
(max5,000characters)

Describavhat activitiesin this proposalwill be performedin Australiaand will contributeto the
ongoingdevelopmenbf! dza ( Ndefercdndusiry.

Youmaywishto considerwhererelevant,impactsto employmentsupplychains,andregional
developmentup-skilling;increaseccollaborationbetweenbusinesseand/or businesseandresearch
institutions.

All prior researchon GalliumArsenidecathodeshasbeenperformed in Australiaby Night
OwlVisionSystemgPty Ltd. Futuremanufacturingand developmentwill occurin Night
OwlVision{ & & (i Baviufatturingfacilitiesin Albury, NSW.

Conceptdevelopment designand prototype developmentwill all be performedin
Australia.Supportwill be providedby USOpticsHeadset$ty Ltd,in the United Statesfor
the developmentof the headmount unit. Night Owl VisionSystemdasan established
partnershipwith USOpticsHeadsetty Ltd. All remainingwork (includingthe designand
manufactureof the binocularunits)will be performedin Australia.

Additionally the useand operationof NVGheadsetdor helicopterpilots will generatea
uniquetraining requirement,resultingin the upskillingandtraining of a largegroup of
Defencepersonnel.

D.4.TechnologyReadinesd evels

Whatisthe currentTechnologyReadinestevel TRLpf the technologyunderpinninghis
proposal?

In selectingyour TechnologyReadinestevel TRLYyou shouldberealisticaboutyour currentlevel.
Yourselectionof TRLshouldbe supportedby other responsegrovidedin this proposal.

2

Giventhe current TRLof the innovationthis proposalrelatesto, what innovationphasedo
you believethe innovationis currentlymostappropriatefor?

Phasel: ConcepExploration
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What are the intendedobjectivesputcomesactivitiesand scheduleo be undertakenaspart
of the phaseasidentifiedabove? (max5,000characters)

Detail and describethe high level objectivesand outcomesto be accomplishedwithin the phaseand
howthiswill contributeto the overalldevelopmenbf the innovationasit matures.Youmresponseshould
bespecifido the phaseyouhaveselectedabove ratherthanthe overallproposedorojectyoudescribed
at D2.

Highlevelobjectivesand outcomesto be accomplished:

ThisPhasel will havethree stagesTheobjectiveof this phaseisto advancethe innovation
from TRL2 to TRL3 by initiating concept exploration work and, building on our prior
research.Thethree different stagesandtheir objectivesare:

Stagel ¢ Stakeholderengagementand needsdefinition. Theobjective of this stageis to
engagethe stakeholderso that stakeholdermeedscan be defined. The outcomesof this
stageare:

w Documentationof shortfallsin existingsystemsand capability;

w Documentationof the different typesof missiongo be performedby the aviator;

w Developmenbf systemoperationalneeds;

w Documentationof usecasesand operationalenvironmentsfor the NVGsystem;and
w Documentationof the preliminaryrequirements.

Stage? ¢ Conceptuatiesign.Theobjectiveof this stageisto developconceptualdesignsso
they can be progressedo prototype designsTheoutcomesof this stageare:

w Conceptualpaperbased)designof the following:
0 Mountinginterfaces;
o Powermodules;and
0 BinoculaimagecomponentincludingGAR
w Conceptuatlesignfor subsystenintegrationinto usermountedheadset;
w Laboratory(physical)yalidationof the innovativeGAPfor improvedimagequality.

Stage3 ¢ TechnologyMaturation Plan. The objective of this stageis to plan out the
approachto maturethe technology.Theoutcomesof this stageare:

w Desigroptionsfor the progressiorinto prototype development;

w Documentationof the identified technicalrisksthat mayimpedethe design;

w Documentationof the anticipated cost and schedulerequirementsfor future design
phases;

w Documentationof designimpactswith respectto integration of the NVGinto the
helicopter;and

w Documentationof the requirementsfor airworthinesscertification.
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