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Abstract, Virrual fencing s 2 means of containing stock cither insicde or outside of areas delineared
v some form of transmitted signal which is received by a device located on cach antmal, The device

controfs the ammal’s movements through elecneal, sound or other stimuli, Cvber Herding allows
stock 10 be conmrolled from 4 remote location 1 oansmitting movement sipnals o these on-animal

devices. Cyber Herding can be effective over very remote distances opening up the patential for stock

trr be moved hundreds or even thousands of kilomerres m search of the best foraging or grsing

eonditons.

Introduction

Thanks  Nicole, the Kidman name is 2 household
word in Australia todayv. A century ago her namesake
Sidney was equally well known and respected, Sidney
Kidman earned fame and fortune as a eatte drover
and station owner during the carly settlement of
South Australia, The Kidman family eventually owned
sranons covering 4 huge area ardund Birdsville and
extending as far as Broken Ml in the sourth-east o
near Alice Springs in the north-west Not bad for g
bow who left home at age 13 with his life savings of
3 shillings (50 cents roday) and his Fachful one eved
hese Cyvelops

Stdney Kidman was a4 shrewd businessman and an
expert cattlernan, He imdally made his money by
buying cartle on remote inland statons and droving
them to the Adelaide markers, His droving routes
and his droving scasons were selected to ensure that
there was a good supply of feed throughout his
jeurney. His droving routes and journey times were
not fxed but followed the local weather panerns —
chasing storm activity so that his cattle would arrive
ara feeding site about 2 weeks after heavy storm rain
and be able to feed off the rapidly growing namral
grasses, These strategies allowed him time and again
to arrive in Adelaide with pnme beef, which he was
able tor sell for top dollar, Later with his wast chiain of
family properties he was able to move his cattle
around 1o maximise feed opportunitics.

We don't see this level of droving and cartle
maovermnent today. The vast areas that Kidman covered
have been divided and fenced, Cadtle stay on one

praperty until sold and trucked our Fine in g good
seasen, but expensive in g drought,

Imagine returning o the droving davs of Kadman
and moving numerous herds of cattle around
Mustralia’s massive prasslinds and rangelands with
the diovers selecting the hest grazing locations on a
daily basis.

While Kidman did thizs and did it well, 10,000
Kiidmians each vving for the best grazing arcas would
he chaotic. Also the cost of 10,000 groups of drovers
paid to be on the road for 12 to 24 months at a ame
would be very expensive compared with paying
fencing contractors to set up boundary fences and
paddocks where the same carde could be left
unarrended for mase of the nome.

Fences themselves are expensive and need continual
muaintengnce while the boundares they create are
arficial 0 relation to nature. For example a storm
will not start and stop between boundary fences of a
property even though the owner of adrought stricken
property may often he convineed thar s neighbour
abways gees all the rain,

The davs of turning out cattle into large paddocks
and letting them tend for themselves aonanl the
paddock has been completely grazed are numbered.
Cell grazing is one method of udlising the prazing
envirnnment, bue requires more contrel of the carrle
and much maore fencing. This paper deseribes
technology that is available to graziers in the way of
virtual fencing and “Herd Masters™, It also sugpests
furure rechnology and applications of wechnology.
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Virtual fencing

The cost of fencng can be redoced veryveffectively
b the use of clectric fences, owever, we dte now in
a4 position to take this concept one significant step
further amd essenoatly make each mdividual animal
CAPTY 05 (R0 pcr.tatmﬂl clecttic fence. This CONCept
hias been called virtual fencing since it does not
involve o real fence bur the animal can receive the
cquivalenr of an electrie fence shock It it seravs
Beyond i boundary defined by some form of radio
transmitted signal. & similar concepr has been used
effectively for the last 20 vears to keep pet dogs from
straving outside a defined boundary around the
rrwvners house. Rescarch has showe that it can work
just as effecuvely with cartle and possibly all other
species of graxing animals.

3 course a virtual fence would appeay o be g
different type of fence 1o an animal then would a
normal clectrie fence. The amimal can see an eleeone
fenee and alse probably-sense the presence of the
clecrric pulses well before it makes contact with the
tence so it learns we stay away from the fence after
receiving a small number of aversive shocks, With o
virtual fence there would be no visual cues as o the
boundary, the animal simply receiving a shock “our

of

the blue™ 1f 1 mmed 1o cross this imaginary
bouridary, This would be enough to make any animal
paranoid sbout moving anywhere so addinenal cues
such as warning sounds must be emited From the
deviee well before the boundary is reached and the
antmial must he trained o understand and respongd
tor these cues. We know thar about 95% of cattle can
e readily trained to respond oy these cues. With
selective breeding for trainabiling and early herd
conditioning we would expect this figure 1o improve
rapidly over time, The other important aspecr of
grazing ammals i3 thetr herding instinet, 1P vou
concentrate on training the herd leaders then the rest
of the herd will simply follow them:

Cyber herding

This brings us ro the concepr of a latter day Kidman
bt instead of 4 drover with his dogs we can imagine
i “Herd Master” capable of leading the berd 1o the
best grazing areas and returning the herd to a safe
camping and watering area ¢ach evening The Herd
Master 18 a4 motorsed robaor, a bit like the Rovers
thar are currently exploring Mars bur more the size
and censtruction of an ag bike: The Herd Masrer
oavigates by sarelice GRS and can ke the herd out

along predefined prrazing routes and even miove the
herd berween camping grounds just as Kidman did,
Bur the:Herd Master does not need wo have Kidman's
instinet for finding the best grazing areas as other
satellites can now provide this informadon with &
speed and accuracy that Kidman could nor have
imagined 1o his wildest dreams.

The chaos of having 1000 Kidmans can now e
tephiced by 1O robotic Hlerd Masters cach
followingwell planned routes to apomise the grazimg
of each herd, This maximises the use of available
teed and alseo allows grazing 1o be used as a form of
envirnnmental contrel 0 borth grasslands and
rarigelands, such as skirting around environmentally
sensitive regions while heavily grazing grasses which
wortld ntherwise encroach onto these areas, Basically,
this 1s what a good grazier would do bue oaa muoch
lager seale than any individual farmer could everoope
with,

While the Herd Master is capable of producing

aversive eleetric shocks in straying animials, thaswould

not be ies prime mode of herd conrrol, Just as with o
natural herd teader the Herd Master would be seen
by the herd as the one that leads them to good feed,
shelrer and warer and keeps them free of danger,
Rewards in the form of salt lcks and molasses based
supplements can be associated wath the presence of
thie Herd Maseer, The Herd Master can be used w
gather the herd at an evening campsite in such a way
that cach ammal can be rounnely weighed and
identitied. lnformation gathered by the Herd Master
can then be rransmitted back by satellice o the Herd
Control Sraton allowing real dme monitoring of the
growth and health statas of the herd, On demand
the Herd Master can also move the herd o mustering
vards where they can be processed, medicated and
deafred, Since all of this can be managed and
controlled by a computer located basically anywhere
in the world the name Cobet Herding has been
coined.,

A vnique feature of Cyber Herding 1s that several
herds can be combined into one large herd and then
drafted inwo several different herds again without
buman interference or the use of drafing vards This
can be dore because cach animal is receving its own
personal signals for movement control. One Herd
Master can take conmal of pare of another Herd
Master's miob ar anv ame. 117 2 or more mobs are
brought togerher by their Herd Masters, a simple
cvber space reassignment of ¢attle heraeen the Herd
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Masters can then send cach Herd Mascer of f wirh a
different group of animals. Or if for example 2 extra
Herd Masters are introduced to a single mob then
the mob can be drafred 3 wavs by assigning selecred
cattle to each of the Herd Masters,

Cvber herding is not only for rangelands grazing
where mobs of cattle are belng contealled from
remote locatinns and may be moved over vast
distances — mavhe even thousands of kilemetres,
Cyber herding 15 totally applicable o all grazing
situanions including intensive grass finishing and dairy
farming,

For instance, a dairy heed can be controlled by a Herd
Master to strip graze irrigated pasture. In this case, a
Herd Master can take control of the dairy herd
immediately afer milking, take the herd our 1w is
assigned pasture and then return the herd 1w the
milking shed, In principal, & dairy farm could be run
without the need for a single paddock fence and the
dairy farmer would only be involved with handling
the cows at the milking shed, Herd Masters for
control of dairvherds seould nothave i control cattle
ovet as large a distance as would be needed in
rangelands grazing, would not have to be so robustly
buitt and would woly need o ravel several kilometres
a day. The Herd Master for a dairy herd would
therefore be a much smaller and cheaper device than
15 rangelands equivalent. o

An enormous advantage of Cyber Herding is the
ability to remaove physical restictions on where a herd
can be located. For example, a herd does not have 1o
be relegared to a single property, but can be assigned
to e and graze across a range of properres. This
means thar feed unlisation can be managed over

massive areas, Therefore, when combined with:

rainfall and pasture quality informanon, herds can
be contnually moved 1o areas of maximum feed
potential. Currently, in‘a drought situation we see
properties in the worst affecred arcas complerely
denuded of feed hecause stock have been held as
long as possible in the hope that drought condinons
may break, In Cyber Herding this situanon does not
need to arise. With proper forecasting and planning,
areas can be classified as having lesser or greater
grazing potenoal and stock progressively moved 1o
better grazing areas if drought conditions start to
build up in one locadon. The result would be thar by
the tme an area was in severe drought all grazing
livestock would have already been moved to arcas
with better conditions — ¢ven if that meant having
moved them halfeay across the stare. This does not

mean relocating thousands of animals out of a
drought reggon but potentally relocating millions of
animals. Therefore the expenses associated with
selling stock including rounding up the catte, offering
them for sale, petting a good sale in a highly depresscd
marker, transpornng them mooa new lecanon, which
in a drought may isselt be a thousand kilometre trip,
would no longer exist. This is because the stock
relocadion would just be part of the noemal daily
management ]31'0(3':’:"11'.![::.

Cyber Herding at this lével would change the way
individual producers would need the think about
ownership of cattle. The catde they owned would
no necessanly reside on cheir property while the canle
rhat were grazing their property could be owned by a
multitude of people. Bach grazier would he
responsible for mamnmining s property ro a level
capable of producing good grazing in good
conditions and for the general welfare of the cactle
on the property; suach as the provision and
maintermance of watering sites and holding vards. The
cattle themselves would become a more general
crading commodity then they are now, anvbody could
“own” them but would be paving each grazier for
the right to utilize his fecd, water and facilites,

Conclusion

The technologies required o implement this form
of stock management are certainly available, Whale
the abihey to control stock by using “on-animal”
electronic devices has now been researched for a
numnber of vears | believe that there remans much
TOHM Ff.'ﬂ' mmprosenent i rthe WAy Llli‘ﬁ[‘ comntrol
devices work, The effectiveness of these devices 15
alumatcly ned o an animal’s herding instnct and a
much fuller understanding of animal behaviour is
essential if the potendal of these devices 15 to be
Fully exploied.

Wircless fencing can be implemented in a number
of ways including fixed point transmitters and
extended wire transmicters which are preferably
strung several metres above the ground in order not
to hinder vehicle and native amimal movements. Lris
also conceptually possible to have GPS recetvers built
o the on-animal devices which would then allow
direct control of each animal by satelhice, The Herd
Master concept descrbed mothis paper s bar one
facer of wirgless fencing, Fised transmitters and
transmitting wires will alse play their part along with
convennonal fenong



