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© Precision viticulture

Raise a glass to
GPS planting

Australiais aworld leader in precision agriculture, with its
winemakers at the forefront of those using sophisticated
information to create great wine. Mark Eggleton reports

WINEMAKERS often talk about the “terroir” of their
wines and occasionally mouth Yoda-like mantras such
as “madeinthevineyard, wineis”. They’reright, aswine
isareflection of the geography, climate and geology of
whereits grapes are grown, unlessit’s a cheap, multi-
regional hotchpotch of styles orin asilver bag.

Nowadays, with precision viticulture, winemakers
areable to uncover somuch more about their
vineyards, as technology and science combine to meet
with the centuries-old philosophy behind the creation
of greatwine.

Accordingto CSIRO’s Principal research scientist,
Dr Rob Bramley, Australialeadsin the area of precision
agriculture andits application extendsright across
agriculture intobroad-acre farming as well.

Dr Bramley says Australian farmers have generally
been early adopters of the technologies associated with
the technique, which involves numerous technologies
includingsatellite.

Global Positioning Systems (GPS) are used for
mappingland variability aswell asin the areas of
machine-guided plantingand spraying.

Dr Bramley says many farmers are already using
GPStechnology when it comesto machine-guided
planting—especially inbroad-acre farming—andit’s
“justastep up to precision agriculture as it disposes the
grower to using other technologies”.

“Outonalargefarm,agrower canwork thefields all
nightusing GPS technology and know where they are
inthefieldand what they’ve covered to adistance ofa
couple of centimetres,” he says.

Backinthevineyard, Dr Bramley says satellite
technology has numerous applications, ranging from
laying outnew vineyards using GPS, to potentially

yield mapping avineyard’s variability. “GPSis akey
enabling technology,but when it comes to mapping a
vineyard from above, it’sbetter to useregular aircraft as
theimagery needed hastobe more detailed than can
usually be obtained from a satellite.

“A satelliteimage might show five to10 metresin
area, whereas therow spacingin avineyard mightbe
twotothree metres. Youneed higherresolution
imagery and an airborne system can provide this overa
smaller area without being prohibitively expensive,” Dr
Bramley says.

“With satelliteimagery, you havetobuy awhole
scene, which canbe perceived tobe quite expensive if
you'rejustlookingatavineyard’s small footprint.”

The national viticulturist for Treasury Wine Estates,
Paul Petrie, says the company hasbeen actively
involved in precision viticulture since thelate’90s and
saysthetechnologies are mostly applied to the
company’s premium and ultra-premium blocks of fruit.

Hesays while satellite images would primarily be
used over alarge area, the company does tend tousean
aeroplane to photograph vineyards of abouttwoto3
hectares. Theinfrared and colourimages taken help the
company and its winemakers measure plant cell
density and get abetteridea of potential yields.

It’sfrom theseimages that awinemaker can then
decide howto manage the vineyard as the fruit further
develops. Moreover, the yield maps created from these
images canbe used at harvest time and thisiswhere
GPSssatellite technology comes into play again.

“With GPS technology, we cantarget really good
parcels of fruit out of ablock as there’s always variation
inoneblock assoils differ,” Petrie says. “For example, in
the Coonawarra, there mightbe alimestoneridge
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Terroir terrific: CEO of Treasury Wine Estates David Dearie toasts the company’s use of satellite images in its winemaking
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DRROBBRAMLEY,
Principalresearchscientist, CSIRO

© Telecommunications

Heads

turn as
billions

blast off

By JAMES DUNN

IN a $40 billion-spending program,

$2 billionisbarely noticeable. But NBN
Cospendingthatamount on a satellite
network for Australiais certainly
noticeablein thesatellite industry.

The spend marks Australia’s first foray
into nationally owned satellites since the
government gotits fingersburned in
Aussatinthe1980s.

Into space: Artist’s impression of the two NBN satellites in orbit

Earlierthisyear, NBN signed a
US$620 million ($608 million) contract
with Space Systems/Loral —formerly the
aerospace division of Ford Motor
Company —of Palo Alto, California, to
build two dedicated communications
satellites, tobelaunched in 2015.

NBN says the satellites will service
about 3 per cent of homes and business
premises outside thereach ofits fibre
opticand fixed-wireless services,
including outback areas and Australia’s
external territories such as Norfolk
Island, Christmas Island, Macquarie
Island and the Cocos Islands.

Therest of the $2billion will be spent
onthetelemetry, trackingand command
(TT&C)system,building 10 Earth
stations across the country, equipping
them with the latestin Ka-band
technology, and integrating the network
withtherestofthe NBN.

The NBN satellites will be completely
dedicated satellites,just hosting NBN
traffic. Tothatend, they need tobe
“Amongthebiggestbroadband satellites
ever putinto space,” says Matt Dawson,
NBN Co’s satellite project director. “Not
only arethey next-generation Ka-band
satellites, they are at the very heavy end of
satellite engineering. They are massive,
6300-kgunits, whichisreaching the limit
of howbigyou canbuild these satellites.

“That’snecessary because they have to
bededicated in terms of their payload:itis
specificto delivering high-speed
broadband tovery targeted areas of
demand over Australia and its outlying
islands. Theyre notbuilt for any other
purpose. Weneed every inch of capacity
and kilogram of mass on the satellitetobe
dedicated to that purpose,” Dawson says.

Australians livingand workingin
remote areas have had satellite
communications access since Optus took
over thefirstthree Aussat satellitesin the
1990s—and subsequently both added toits

¢ Ttisspecificto
delivering high-speed
broadband to very
targeted areas of
demand over
Australia *?

MATTDAWSON,
Satellite projectdirector, NBN Co

fleetandretired somesatellites into “junk
orbit” —and through satellites launched by
other countries, such as Thaicom of
Thailand’s IPSTAR satellite and the
Thuraya Satellite Network, operated by
the UAE-based satellite services provider
Thuraya.

Under the Australian Broadband
Guarantee (ABG), the Federal
Government leased capacity onthe
IPSTAR and Optus satellites and offered
subsidised services to homes and small
business premises unable to access
commercial broadband services
comparable to those availablein
metropolitan areas. Butthat scheme was
retired inJune 2011, replaced by NBN’s
“interim service guarantee,” under which
NBN leased capacity on the same
satellites to provide service to customers
until its own satellites are deployed.

“Weinvested quite abit of money to
upgrade all the infrastructure at the
Optusand IPSTAR earth stations, the
antenna systemsand modems—the
network termination device that goes
into homes. It'samuch-improved service
—itoffers a6 Mbps (megabit-per-second)
peak download speed, which is orders of
magnitude better than people
experienced on the old ABG, where they

would havebeen lucky to get1 Mbps.

“But our own satelliteshave been
designedtodeliverinitial peak speeds of
12/1 Mbps at the wholesale level for the
same wholesale access price as similar
fibre services,” Dawson says. “Wehave
more than 17,000 users currently
enjoying our interim satellite service, but
ithas capacity limitations, because it
doesn’tuse dedicated satellites.”

Paul Budde, principal atindependent
telecommunicationsresearch and
consultancy company BuddeComm, says
satelliteis the only economically viable
solution for the delivery of
telecommunicationstoremote areas—
but even satelliteisnotviable enough at
thespeeds NBN proposes to deliver.

“Thenew technology that NBN Cois
usingis state-of-the-art—they have
basically over-engineered the satellite to
getoverthe ‘latency’ problem, which
affectsinteractivity —butitisstill not
economically viablein ahousehold sense.
[twasn’tuntilthe NBN came alongthat,
within the total package of $40billion, a
couple of billion dollars for satellites
barely showsup.

“Thatwas one of thereasons why the
government wanted to utilise the whole
NBN, haveit considered as one big
project, becauseifyou start to split out
individual elements, you could ask, ‘is it
economically viable to give those people
inremote areas such an expensive
technology? The government wanted to
provideremote services as comparable as
possibleto theservicesitwas deliveringto
metropolitan areas through fibre.”

Budde uses the example of an
Aboriginal community being connected
tothe NBN satellite service. “Say that
costs $200,000. Butif that community
cannow haveremoteaccess to healthcare
and to education, the social and economic
benefits generated are likely to outweigh
the $200,000,” he says.

running through theblock, while at our Penfolds Robe
vineyard there are sand dunesin the vineyard.

“Whenwe’repicking, we havelights on the
harvesters, which indicate different parts of the
vineyard and different fruit quality. The fruitis assigned
toabinaccordingtothelight, which works offa
computer-generated map thatis all run offa GPS
system. Infact, we probably take GPS technology for
granted nowadays asit’sintegral to the whole process,”
Petriesays.

Andwhile GPS technology isnow taken for granted
inbroad-acre farming and viticulture, the next use for

satellite could be to find and map specific chemical
signatures. Atpresent, the airborne platforms taking
multispectral infrared images typically are confined to
fourwavebands at once, which identify the health of
the canopy,among other things. A step up wouldbe
satelliteimagery taking hyper-spectralimages that
collect more than 100 wavelengths at once.

“There mightbe a chemical signature that canbe
worked out from there,” Dr Bramley says. “So far, we’'ve
found nothing, but even if we do identify a chemical
signature, we don’t know whether it willbe something
worth knowingabout.”

When it comes to communication
iIN remote areas, our netwaork talks.

Businesses in remote areas rely upon satellite communications. Optus offers the
largest fleet of domestic satellites in the Australia and New Zealand region.
Which means communications in areas where no other infrastructure may exist.

Optus is one of the few companies in the world to own, operate and integrate maobile and satellite
technologies. With both domestic and international gateways, we are able to offer a full suite of
cutting-edge communication solutions including: Free-to-air television, Subscription television,

Radio broadcast, Voice and data to Corporate and Government services, Consumer Broadband IP, Video
conferencing, and Mabile satellite, including SatZone™ - which provides access to the Optus 3G network
via the Optus SatData Network in Australia.

For further information on Optus’ integrated satellite communications solutions
or to register your interest for SatZone™ visit: www.optus.com.au/satellite
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