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Fiction to science
xHistory

John Stanton, chief executive of the Communications Alliance, traces the progress of
satellites from the wild imaginings of literary greats into the utilities we rely on every day

Making history: An actor plays science fiction writer Jules Verne, whose writings foreshadowed the
development of satellite

OPINIONSvaryonwhofirstdreamedupthe ideaof
space-basedsatellitecommunications.

Ashort storybyAmericanclergymanEdward
EverettHale,published in1869,describedaman-
made ‘‘BrickMoon’’, launched intospace tohelp
marinersnavigate.

Frenchscience fictionwriterJulesVerne, inhis
1879novelTheBegum’sFortune, describesa fictional
cannonwhichshootsa largeprojectile thatmisses its
target–and, indeed,misses theEarth–sendingthe
shell intoageocentricorbit inspace,endowingthe
Earthwitha ‘‘secondsatellite’’ (themoonbeing
the first).

Butmostcommentatorscreditanotherscience
fictionwriter,ArthurCClarke,whose1945article
describeshowartificial satellitescouldbepositioned
ingeosynchronousorbits toprovide international
communications forEarthlings.

Twelveyears later,Russia launchedSputnik 1, the
firstman-madesatellite, givingbirth to the ‘‘space
race’’ andto theeraof satellitecommunications.

Then, in 1962,NASAlaunchedTelstar 1; the first
satellitecapableof two-waycommunications.

Australiaplayednopart in theearlyRussianand
NASAspaceefforts, butwasdeeply involved in the
developmentof theworld’s first commercial satellite
network,developedbytheInternationalSatellite
TelecommunicationsOrganisation(Intelsat).

Australiawasoneof 11 foundingsignatories to the
agreement toestablishIntelsatasaglobal
consortiumchargedwithprovidingsatellite
communicationscapabilityavailable toallnationsof
theEarth.Severalyears later,Australiawasequally
influential in thecreationof Inmarsat,which
providesaglobalnetworkof satellites tailoredto
maritimeusers.

Intelsat launchedthe first commercial
communicationssatellite,nicknamed ‘‘EarlyBird’’ in
April 1965.Australianrepresentativesplayedkey
rolesontheboardandonthetechnicaland
operationalcommitteesof Intelsatas itbuilta strong
globalnetworkof satellites.Thisendures to the
presentday,withmore than50spacecraft inorbit.

Australianearthstation facilities,mostnotablyat
Gnangara,northofPerth,playavital role in the
tracking, telemetrycontrolandmonitoring (that is,
theprocessof ‘flying’ thesatellite)– forahostof
satellitesoperatorsaroundtheworld.

Today, theglobalcommunications industry is
servedbymorethan400geostationary
communicationssatellites,positionedalmost
36,000kmabovetheEarth’sequator, alongwith
numeroussatellitesoperating fromlowerorbits.

2012marks the27thanniversaryofAustralian
communicationssatellites,whichbeganwhen
Aussat (nowpartofSingtelOptus) launched its first
satellite,A1, aboardtheSpaceShuttleDiscovery. It
was the firstofninesuccessfulOptussatellite
launches,whichhaveprovidedvoice,videoanddata
servicesubiquitouslyacrossAustraliaeversince.

Ground-breakingworkcarriedout forOptusby
CSIROduringthe80sproducedanotherof
Australia’s importantcontributions to the industry.

CSIROscientistsdevisedcomputer-based
methods tomassivelyaccelerate the time-cycle for
developingtheantennaethat satellitesuse toreceive
andre-transmitvoice,dataandvideosignals.Within
acoupleofyears, aerospacecompaniesaroundthe
worldadoptedthenewmethods,andantenna
development timesmore thanhalved, savingthe
global industrybillionsofdollars.

Today,Optusprovidesapremiumbroadband
serviceononeof itsexistingsatellites,offering
downloadspeedsofupto6Mbps.This isbeingused
byNBNCoas its interimsatellitebroadbandservice.

NBNCohassignedcontractswithUS-based
satellitebuilderSpaceSystemLoral toprovide two
state-of-the-artKa-Bandsatellites that, from2015,
willprovidea12Mbpsbroadbandservice toremote
areasaspartof theNationalBroadbandNetwork.

Ka-band isapartof theradiofrequencyspectrum
thatcovers the frequencies from26.5GHzto40GHZ.
Ithasonlyrecentlybeguntobeused forsatellite
communications,buthas longbeenused forhigh-

resolutiontargetingradars in fighter jets, andalso for
radarspeedgunsusedbypolice.

TheadvantageofKa-band is that itoffersmuch
higher throughput than lower-range frequencies,
making it ideal forbroadbanddatacommunications.

ThroughtheAustralianCommunicationsand
MediaAuthority (ACMA),Australiancompanies
andregulatorscontributestrongly to theworkof the
InternationalTelecommunicationsUnion(ITU)
whichcreatesandmaintains the ‘rulesof theroad’ for
global satellitecommunications–ensuring that
orbital slots, transmission frequenciesand
regulationsareproperlycoordinated inan
increasinglycrowdedspaceenvironment.

Australiahasawealthofothersatelliteplayers,
includingserviceprovidersofall types, earthstation
operators,networkbuilders, softwareandhardware
developers, systemintegratorsandacademics.

Oneoperator–Perth-basedNewSat–haswon
recent internationalawards for itsoperational
performanceand isgearinguptobecomeAustralia’s
secondsatelliteoperatorviaanadvancedKa-band
spacecraftdubbedJabiru-1.Thesatellite isunder
construction in theUSbyLockheedMartinSpace
Systems,andwilldeliverhigh-poweredservices
acrossAustralia, theMiddleEast,AsiaandAfrica.

As theevolutionof satellitebroadbandandother
servicescontinuesapace, it’sworthremembering
Australia’s role in thedevelopmentandprovisionof
satellitecommunicationsandtheadvantages the
technologyoffers.

‘‘ Frenchscience fiction
writer JulesVerne, inhis
1879novelTheBegum’s
Fortune, describesa
fictionalcannonwhich
shootsa largeprojectile
thatmisses its target–
and, indeed,misses the
Earth–sending the
shell intoageocentric
orbit inspace, endowing
theEarthwitha ‘second
satellite’.’’

Small players get
set to rocket ahead

xCosts

Budget buys and
backyard builds are

taking the space race
to the masses.

Mark Eggleton reports

Taking off: A Russian rocket carries a
cluster of foreign satellites into orbit,
including seven mini satellites

AUSTRALIAhasalways laggedbehind in the
spaceraceeventhoughwewereoneof theearliest
nations to launchourowncommunications
satellite.As theAustralianCentre forSpace
EngineeringResearch(ACSER)director,
ProfessorAndrewDempster says, ‘‘There’snot
muchcommitment fromgovernmentas there isa
lackofappreciationofwhatspacecanprovide the
economy.Weare theonlyOECDeconomynot to
haveaspaceagency.’’

Thegoodnews is, as thecostof satellite
technologyhascomedown,we’reable to think
seriouslyaboutgettingback into theballgameby
default. Inrecentyears therehasbeenabitof
achangingdynamic inspace,as satelliteshave
becomesmallerandcheaper tomakeand launch.

In theUnitedStates, thereareevenbookson
buildingyourownbackyardsatelliteanda
companyoffering to launchpicosatellites into
space foraround$US80,000.

NASAhavebecomestrongadvocatesof
picosatelliteswithanumberofcompaniesand
research institutionsnowdevelopingCubeSats
whicharesmall, cube-shapedsatellitesofaround
10centimetres insizeandaroundakilogramin
weight.Once launched intospace, theycanunfurl
antennasorasolar sail andcarryoutsmall
missions.Earlier thisyear,NASAannouncedthey
would fly33smaller satellitesasauxiliarypayloads
in2014.Anumberoforganisationshavebeen
approvedto launchtheir satellitesonthis flightand
thesmallCubeSatswillundertakearangeof
technicaldemonstrationsaswellas scientificand
educationalmissions.

Launched into lowerearthorbit,CubeSatscan
haveashorter shelf life inspacewhile theyundergo
shortmissions,beforere-enteringEarth’s
atmosphereandburninguponre-entry.

AccordingtoDSTO’s Intelligence,Surveillance
andReconnaissanceDivisionchief,DrTony
Lindsay, small satellites representgreat
opportunities forAustralia. Inrecentyears, the
DSTOhasstartedupasmall spaceprogramof its
owntobuildup local skills in thesector.

Akeyproject tocomeoutofourrenewed
interest in thesector is theBiarriCubeSatprogram
incollaborationwith theUS, theUKandCanada.
It’s the first-ever joint satelliteprojectand involves
theUniversityofNewSouthWales (UNSW),
which isbuilding thedifferentGPSpayloads for
theBiarriproject.

Biarri, anAboriginalword loosely translated to
huntor to track,will initially involveaseriesof
precision flyingexperimentswith threesatellites
flying in formationwhere they’ll be trackedbyGPS
anda laser systemdevelopedby localdefence
companyElectroOpticSystems(EOS).

AsBiarriprogresses, the idea is itwill set the
foundation foran internationalgroundstation
network involving the four internationalpartners.

LindsaysaysAustralia’sniche lies indefenceat
themomentandweare takinga lead in theproject:
‘‘It’sawayforAustralia tovalue-addtoCubeSat
technologyandeachcountryprovidesan
importantpartof theproject.Forexample, theUS
isprovidingthe launchfacilitiesandthesatellite
‘bus’or shellwhile theUKisproviding
communication links.Canada isprovidingground
station infrastructure,asarewe,whilealsoworking
withEOS,UNSWandtheAustralianNational
University. ‘‘There’s terrificopportunity in
Australiawithin thesmall satellitearea,especially

incollaborationwithplaces likeCanada,whichhas
anexcellentprogram.Bothcountriesarevast, and
whileCanadareachesalmost to theNorthPole,we
reachtoAntarctica, so there’splentyof scopeto
establishgroundstationsoverawidearea,’’
Lindsaysays.

WithBiarri,mostof theheavy lifting isbeing
donebytheUS, includingtheplacingofmicro-
thrustersonboardthatwill allowtheCubeSats to
changedirectionandvelocity inspace.

What itdoes forAustralia is it simplyputsus
back in thegame.Thenextproject,Bucaneer, is
purelyAustralian.The ‘bus’or satelliteblank is
beingsourced fromtheUSbut itwillbea fully
Australiansatellite. It’sacollaborationbetween
DSTOandBAESystemsand isaspace-borne
miniaturisedhighfrequencyradar.

Lindsaysays theeventualgoalwouldbeto
cross-calibratebetweenAustralia’sover-the-
horizonradarsystemandtheUS.

‘‘Wewillhave to finda launchprovider
somewhere though,’’hesays. ‘‘Importantly, to
ensure thesuccessof theseprogramsandothers
moving forward, ithas tobeawholeofgovernment
initiative.

‘‘With the technologyaccess thateverybodyhas
thesedays, thebarrier toentry is loweringrapidly.
Wewillquickly fallbehindunless thegovernment
embracesspace technology.Thereare lotsof space
faringnations thesedaysbutunfortunately (at the
moment)we’renotoneof them,’’Lindsayadds.

ProfessorDempster,who leads the teamat
UNSW,hopes thenew‘SpaceUtilisationPolicy’
comingfromtheFederalGovernmentwill lead
somewhere: ‘‘Weareoneof themostobvious
placesonearth that shouldhaveastrongspace
policy,yetwecontinuetogetourdata from
elsewhere.Togetwherewewould like tobe,
smallernanosatellitesare thekey’’.
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