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source if the retrieved animal selection record in-
dicates priority animal status. Additional control
logic may also be employed after the assessment of
animal status to allow access to the remote resource
to non-priority status animals.



WO 2008/048112 A1 |0 00 0000000 0 0

7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Published:

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES,FI, —  with international search report
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT,NL, P, — before the expiration of the time limit for amending the
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, claims and to be republished in the event of receipt of

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). amendments



WO 2008/048112 . PCT/NZ2007/000286

10

15

20

25

METHOD, SYSTEM AND/OR APPARATUS FOR OPERATING A SELECTION
SYSTEM ' '

TECHNICAL FIELD

Thié invention relates to a method, system énd/or apparatus for operating a
selection system. ’Préférably the present invention may be used in co'njuAnction
with a selection system to determine whether an animal is ready to join a queue of
animals awaifing service by a remote resource. In a preferred embodiment a
remote resource may be an automatic milking system (AMS) which milks an

animal. HoweVer, those skilled in the art should appreciate that other applications

- for the method of operatin_g a selection system may also be considered, and

reference to its use in the above application only throughout this specification

should in no way be seen as limiting.

BACKGROUND ART

Milking systems, which automatically milk daii'y animals, are known in the field of

farming and commonly referred to as automatic milking systems.(AMS). The

~ most common dairy animal with which an AMS may be used is a cow. Most AMS

can be used with small herds of cows which are housed in barns. The animals
live and are fed in a large barn which also houses the automatic milking system.
The animals can wander from the end of the barn to the automatic milking system,

where the cow is fed and milked at the same time.

- This system, however, does not work effectively in situations in which cows are

not housed in barns, but are housed in paddocks, where they freely graze from
paéture. These animals are usually milked twice a day, using conventional milking
systems. The animals can walk considerable distances (sometimes up to 2-3
kilometres) from their grazing paddocks to the milking area. The paddocks in

which the animals graze may change regularly to maintain a good feed level and
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allow the grass and vegetatidn in each paddock to recover from grazing and to

most effectively utilise the feed that is grown.

“Using an AMS with this kind of pastufe based farming can be difficult. The

animals (usually cows) must rotate which paddocks they grazé in, allowing
optimum growth of the grass and health of the animals. Implementing an
automatic milking system, which will work whichever paddock a cow is in, and

includes a long walk to the building housing the AMS, can be difficult.

One way of overcoming this problem is déscribed in NeW Zealand Patent No.
512521, which discloses a selection system and method for milking animals. This
system works by having an attractant at a selection station in a grazing paddock.
As the cows are drawn to the ‘attractant, the system identifies each cow using a |
tag reader. This identification information is then checked against milking records.
If a cow meets a predetermined criterion it is then allowed access to a passage or
raceway which leads to the milking area, which may includean automatic milking'
system. If the cow does not meet the predetermined criterion, the cow is directed

back to the old or onto a new paddock.

The attractant is usually something that the; animal would like to feed from once or

twice a day, such as water, feed, or grain. The basic selection system makes a
decision based on information from milking records to determine whether the cow
should be milked and allows the cow into a race to walk to the automated milking

system. This simple'predetermined criteria of whether a cow should be milked

" based on milking records can be limiting, as it does not take into account the

animals health, the number of animals in the race or any other discriminating

factors such as individual behaviour patterns.

The nature of the attractants available in or via the selection system, as well as

the diurnal patterns of cows means that many cows may enter the system at the
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same time or in close succession. This can create a long queue, in which an
animal is required to stand for a long time as it waits to be milked. Long wait
times create stress on animals, and result in inefficient use of the system. This

can impact on the quality and volume of milk, or the animal health of the animal.

Long periods of time off pasture waiting to be milked is also a less positive
experience for the cow thereby reducing her likelihood of returning to the selection
system for further selection for milking, in tufn making the complete system less
effective. It Would be preferable for the animal to refnain in the paddock and be -

able to graze or lie Comfortably, rather than stand or lie in a Iohg queue.

It would also be preferable if there was a way of ensuring priority animals were
sent to the AMS for milking. Animals might be designated as a priority due to
health reasons, such as temperament or other behaviour reasons, Iactation

condition or physiological state such as mastitis, lameness or reproductive status.

Similar problems to the above discussed with respeét to automatic milking

systems are also present in relation to pasture management for Ii\)_estock.

Grazing animals need to be shifted from one break of pasture to another over time

_as the original pasture is depleted. Generally, animals have to travel some

distance through a channel or race to the new pasture. It would therefore be of
advantage to have a selection system which could preferentially allow some
animals priority access to new pasture over other animals. It would also be of

advantage to have a selection system which could consider characteristics of

- animals when determining which animals should be allowed access to sources of

new pasture.

An improved system for selection of which animals are enqueued would be
preferred. Specifically, one that takes into account the amount of animals already

in the queue, and the likelihood of an animal returning to the attractant at a later
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time. This would allow, the minimal queue to be kept at all times, and animals that
are seen to be returning often can be turned away, whereaé animals which return

only once a day can be enoueued as a priority.

A system which also takes into account whether the animal would be milked by

the automatic milking system would also be an advantage.

All references, including any patents orv patent applications cited in this
specification are hereby_inoorporated by reference. No admission is made that
any reference constitutes prior art. 'The. discussion of the references states what
their authors assert, and the 'applicants reserve tne right to challenge the accuracy
and pertinency of the cited documents. It will be clearly understood that, although
a number of pri'or art publications are'referred to herein, this reference does not
constituté an admission that any of these documents form part of the common

general knowledge in the art, in New Zealand or in any other country.

It is acknowledged that the term ‘comprise’ may, under varying jurisdiotions, be

attributed with either an exclusive or an inclusive meaning. For the purpose of this

- specification, and unless otherwise noted, the term ‘comprise’ shall have an

inclusive meaning - i.e. that it will be taken to mean an inclusion of not only the
listed components it directly references, but also other non-specified Components
or elements. This rationale will also be used when the term ‘comprised’ or '

‘comprising' is used in relation to one or more steps in a method or process.

It is. an object of the present invention to address the foregoing problems or at

least to provide the public with a useful choice.

Further aspects and advantages of the present invention will becomeapparent

from the ensuing description which is given by way of example only.
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DISCLOSURE OF INVENTION

According to one aspect df the present invention there is provided a method of
ope_rating a selection system, said selection system being adapted to control an
animals access to a channel leading to a remote resource, said method being

characterised by the steps of;
i)  identifying an animal, and

ii) allowing the identified animal aCCess to the channel if said animal is

identified as a priority animal.

According to another aspect of the present invention there is provided a method of
operating a selection system, further characterised by the additional subsequent
step of allowing the identified animal access to thé ‘channel if the animal is

determined able to use said remote resource.

According to a further aspect,of the present invention there is provided a method

of operating a selection system, further characterised by the additional

~ subsequent step of allowing the identified animal access to the channel if the

existing number of animals present in the channel is below a queue threshold

value.

According to another aspect of the present invention there is provided a method

for operating a selection system, further characterised by the subsequent step of
aIloWing the identified animal access to the channel if the animal’s return rate is

below a return rate threshold.

According to a further aspect of the present invention there is provided a method
of operating a selection system, further characterised by the additional

subsequent step of assessing the current value of a remote resource against a
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threshold value to determine if an identified animal should be allowed access to

said remote resource.

According to yet another aspect of the present invention there is provided a
method of operating a selection system further characterised by the additional
subsequent step of assessing the current value of a resource presently available

to an animal against a threshold minimum value for said resource to determine if

‘the identified animal should be allowed access to a remote resource.

Accbrding to yet andther aspect of thé'present invention there-is provided an
information management system for a selection station, said information

management system including

an identification means, and

- a data storage means configured to store animal selection records, and

a processing means, and
a control system configured to operate a selection station,

wherein the processing means is adapted to process animal selection records
stored by the data storage means to determine whether the control means should

issue a control signal to operate a selection station.

According to a further aspect of the present invention there is provided a set of

- computer executable instructions stored on a computer readable medium, said

instructions also being adapted to execute steps of;

i) retrieving a specific animal record based on the output of an identification

means, and

ii) issuing a control signal to allow an animal access to the remote resource if
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the retrieved animal selection record indicates priority animal status.

According to a further aspect of the present invention there is provided a set of
computer executable instructions, said instructions being adapted to execute the -

additional sdbsequent step of issuing a control signal if the retrieved animal

~ selection record indicates that the animal associated with the record is able to use

the remote resource.

According to a further aspebt of the present invention there is provided a _set'of

~ computer executable instructions, said instructions being adapted to execute the

additional subsequent step of issuing a control signal if the retrieved animal
selection record indicates that an existing number of animals presenf in the

channel is below a queue threshold value.

According to further aspect of the present invention there is provided a set of
computer executable instructions, said instructions being adapted to execute the
additional subsequent step of issuing a control signal if the retrieved animal

selection record indicates that the return rate of the animal assbciated with the

_ record is below a return rate threshold.

According to a further aspect of the present invention there is provided a set of

‘computer executable instructions further characterised by executing the additional

subsequent step of assessing the current value of a remote resource against a.
threshold value to determine if an identified animal should be allowed access to

said remote resource.

‘According to a further aspect of the present invention there is provided a set of

computer executable instructions further characterised by executing the additional
subsequent step of assessing the current value of a resourée presently available
to an animal against a threshold minimum value for said resource to determine if

the identified animal should be allowed access to a remote resource.
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The present invention may provide a method of operating a seliection system. The
selection system may be adapted to control an animal’'s access to a channel

leading to a remote resource.

A resource may preferably be an automatic milking system (AMS), which allows
animals to be milked by a machine without human intervention. - Howevér, in
alternative embodiments this resource may be a feed station, a station where

animals are screened for health pfoblems, or any other kind of area in which

~animals need to be moved into to receive some form of service from a resource. ~

For example, in one alternative embodiment‘the present invention may be
employed to control access to blocks or breaks of pasture on a per animal basis.
In such embodiments the particular characteristics of individual animals may be
assessed in decision making logic employed by a selection system to determine
whether an animal presenting to a selection station be immediately allowed to

access new pasture.

Reference throughout this specification will be made to a reSource being an

automatic milking system. However, those skilled in the art should appreciate that

other resources may also be used, and reference to the resource being an
automatic milking system only throughout this specification should in no way be

seen as limiting.

Preferably -an animal may be a livestock animal, which is housed remotely from

the automated milking system. These animals may preferably be cows, which

may graze in a pasture a distance from the automated milking system.
AIternafively, animals may be sheep, goats, or any other type of dairy animals
which the system is configured to milk which are kept in an area remote from the

system.

Reference throughout this specification will be made to an animal being a cow.



WO 2008/048112 _ PCT/NZ2007/000286

10

15

20

25

However, those skilled in the art should appreciate that 6ther animals may also
use the present invention, and reference to its use with cows only throughout the

spécification should in no Way be seen as limiting.

Preferably a channel leading to a remote resource may be provided by a race or

fenced in area or path leading from the pasture in which the animal is housed, to

the automated milking system. This race may be varied in length and/or

configuration, based on which pasture or paddock the animal is housed in.

The présent inventiorn‘ may provide a rﬁethod of operating a selection systefn,
which may eifher enable or disable aécess to the race or fenced area. This
selection is based on selected criteria of each animal attempting to access said
race. This allows a user to prioritise each animal's access to the channel and
therefore the animal’'s access to the remote resource. It allows the selection
systém to help maintain an optimél number of animals in the race Ieading tb the

milking system, therefore optimising the throughput efficiency of said system.

' Preferably, the present invention may provide a method, system or an apparatus

for operating a selection system. An information management apparatus may be

used to manage the operation of the selection station.

An information management system may be formed by a computer system
associated with the selection station, which proéesses data'and allows the:

selection station to select an animal based on this data process. Preferably an

» information apparatus may consist of an identification means, a data storage

means, a processing means, and a control system.

Preferably an identification means may be a system which works in conjunction
with an identification element connected to an animal to identify the animal.
However in alternative embodiments, an identification means may be provided by

any other means for identifying an animal moving throu‘gh the information .
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management apparatus.

Preferably an animal may be identified by the system reading an identification
element connected to the-animal. This identification element may consist of an
RFID tag which the anvimal wears, and a corresponding fag readér which then
identifies the animal. An ear tag containing an RFID component-is commonly
used on livestock animals. This tag can identify an animal as the animal passes a
tag reéder. This identification element cén then be used to query a storage
means associated with further information on the identified animal. However, in
alternétive embodiments the animal ‘may be identified thrdugh othér means, such
as other identification tags, infrared tags, o'r>any other means which identifies an

animal to the system.

Reference throughout this vspecification will be made to an identification means
being an RFID tag reader: However, those skilled in the art'should appreciate that
other idehtificatidn_ systems may also be used, such és infrared tags, and
reference to the identification means being an RFID tag reader only throughout

this specification should in nd way be seen as limiting.

Preferably a data storage means may be part of a computer's memory (either

- dynamic or static). Preferably the data storage means stores a number of animal

selection records. The system may store the records in a number of ways, '

allowing a selection system to access the records.

Preferably an animal selection record may consist of information describing an

animal. The information is preferably stored in a data storage means, and
consists of an identifying portion-identifying the animal, and a number of variables,
which relate to this animal, a group of animals, or the overall systemv. These
variables may be used by the information management system to process the

animal selection records to determine whether an animal should have access to a

10
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channel leading to a remote resource.

Preferably the information.management system may include a processing means.

Preferably this processing means may process the animal_selection records to
determine whether the control means should issue a control signal to the selection
station_".» In some embodiments a processing means may be formed by a
microprocessor. The processing of the animal selection records may include
retrieving data frorﬁ these records, and- comparing them to predetermined
thresholds or identification numbers to determine whether the cohtrol means

should issue a control si_gnal to the selection station.

For example, if an identification means identifies an animal, and the processing
means matches this identification to a record in the animal selection rec'e;ds which
corresponds to a priority animal, ther_1 the control system may select an animal.
The 'processing means fnay preferably be provided by a computer based program

which reads the animal selection records as d'ata and then processes these..

Preferably the computer executable instructions may retrieve é_ specific animal

_ record based on the output of an identification means. This is preferably executed

by when an identification means identifies an animal, the program will then match

this identifier to a specific animal record. This animal record may then be
processed using the processing means, ‘to treat information from this record '

based on further steps of the program.

~ Preferably a set of computer executable instructions may form a part of a

computer program which is processed by the processing means.

Preferably a method of operating a selection station may be executed by
computer executable instructions, but in alternative embodiments other means for
executing the method may be considered. Preferably the processing means may

be a microprocessor programmed with a set of computer executable instructions.

11
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These instructions may direct the information management system to operate a
selection system in accordance with a preferred embodiment of the present

invention.

Reference throughout this specification will be madé to a processing means being
a microprocessor programmed with computer executable -instructions. However,
those skilled in the art should appreciate that other processing means may also be
used, and reference to the above only throughout this specification should in no

way be seen as limiting. -

Preferably a cbntrol system may operate with thé selection system. Preferably a
control system may provide a control signal to a selection station, allowing that
selection statibn to enable or disable access to a race. The control system woulld
preferably receive information from a processing means, then may issue a control
signél to th_e selection station. The processing means méy indicate to the control
system that the animal identified should be aIIowe'd' access to a race, thus the
control system will issue a signal aIIowing a sevlection station to allow access to the

said animal. This signal may be a certain voltége output, indicating a true or false

* condition, or it may be any other way of providing a signal to a selection station.

Preferably, an animal may be allowed access to a channel if it is determined a -
priority animal by the information management system. Preferably the animal -
may be manually labelled as priority by the user. A user may wish to designate an

animal as being a priority based on data not maintained by the selection system,

" such as temperament, health of the anim_al, or the animal's weight. This may

allqw a user to manually override the system when desired. For example, in some
embodiments a user may wish to flag a particular animal for diversion due to
health reasons. They may therefore assign priority status to this animal to ensure
that the animal is dréughted to the remote resource as soon as it presents to the

selection system.

12
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However, in some embodiments at least one automated process may be

completed to assign priority status to a particular animal.

For examplé, in one embodiment an animal may be accorded priority status if the
animal has not been rﬁilked for a time period e*ceeding a maximum milking
interval.  This milking interval can be employed to ensure that all animals are
mflking regularly and that an animal which has not approached the selection
station for some time will immediately bé classified as a priority animal and

directed towards the remote milking system.

In yet other embodiments different automated processes may be completed to

assign priority status when the type of remote resource varies. For example, in

" one alternative embodiment where the remote resource to be accessed is a new

break pasture, priority status may be assigned to a particular animal if that animal
is-cléssified_ as a high productivity animal. In the case of dairy applications, cows
which have a high than average yield may be given preférential access to new

pasture through the assignmenf of priority status.

Preferably the animal may be allowed access to the race if it is determined able to

use the automatic milking system. This determination may be based on the status
of at least one parameter belonging to the identified animal. For example, this
parameter méy indicate whether this animal is carrying above a certaih amount of -

milk. Other parameters may also be used to determine whether the animal is able

" to use the system, such as the weight of the animal, the health of the animal, or

" any other predetermined criteria.

For example, in one preferred embodiment a determination may be made as to
the predicted or potential yield of milk currently carried by an animal based on a
known or estimated milk secretion rate for that particular animal. A user or users

of the present invention may therefore set a minimum yield value as an indicator

13
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regarding whether an animal can use the automatic milking system, with the
predicted yield parameter being compared with same to make a decision as to

whéth_er-the animal should be alllowed access to the channel.

In yet other embodiments predicted or potential milk yield may be employed in a
selection system decision when resources other than remote milking systems are
ihvolved. For example, in one alternative embodiment where the remote resourbe

to be accessed is new pasture, current predicted yield may be used to determine

‘whether a cow should be held back from the new pasture. Cows given access to

new pasture generally prefer to stay and graze for as long as possible and
therefore cah delay the comp)letion of a milking cycle. Current predicted milk yield
can be used to hold back cows from new pasture which should be milked in the

short term;

" In such embodiments a further test may be completed with respect to the value or

quantity of pasture remaining in an existing or old paddoék and/qr the value of
quantity of pasture present in a new paddock which an animal may potentially be
given aqcéss td. If a cow is held back from new pasture on the basis of current'
predicted milk yield, this cow may still be allowed through to the ‘new pasfure if the
old pasture break is significantly depleted, or the new pasture break haé already

been depleted by cows already allowed access to same.

Preferably an animal may be allowed access to the race if the number of animals

| present in the channel or race is less than or equal to a queué th’reshold value. If

" the channel queue length is above a certain threshold value, then the selection

system may prevent a further animal accessing the race.

In a further preferred embodiment the present invention may employ two separate
and distinct quéue threshold values, being a maximum queue threshold value, and

a marginal queue threshold value. In such embodiments the maximum queue

14
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threshold value may function in the same way as that described above, preventing
further animéls_ accessing the channel, or preventing non-priority ‘status animals
acéessing the channel. The marginal queue threshold value may define a range
of queue length values in which a further assessment may be made of data
parameters associated with an animal to determine whether it shou_ld be allowed

to access to the queue.

For example, in instances where the margin.al queue threshold is five animals less
than the maximum ‘queue threshold, once the marginal queue threshold is
reachéd, the system may prevent animals which are no_t priority animals frorﬁ
entering, and only allow infréquent visitors into the queue. This may avoid long
queues building up, thus'creating 'stress‘ on the animals. It also may allow an
optimurﬁ amount of animals in the queue at all times, thus increasing the

efficiency of the remote resource, and the selection syétem.

This threshold value or vél_ues may be variable, based on the length of th}e
channel leading to the remote resource. If the race is longer, the queue threshold

value may be higher, allowing more animals into the queue. However, if the race

" is small and the animals-only have a short distance to travel to the milking system,

then the queue threshold value may be lower. A queue threshold value may also

change depending on a number of variables, such as weather, condition of the

animals, time of year, and so forth.

When the number of animals in the queue is below a threshold value, if the

' identified animal is able to access the resource based on previous selection

criteria, then the animal will be allowed access to the queue. However, if the
queue threshold value is exceeded, then the animal may not necessarily be

allowed access to the queue.

The return behaviour of an animal may describe the number. of times an animal

15
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returns to the selection station during a set period of time. If the animal returns
only once a day, then it may have a low return rate. However if the animal returns
mahy times during the déy, then its return rate may be classified as high. The
animals return rate and behaviour may also describe the averaQe time that it takes

for an animal to return to the selection station.

The selection station méy allow access to the race if the animals return behaviour
is below a return threshold rate. This returh threshold may be set based on the
length of the .queue, a queue threshvold, or any othér variable. If an animal has a
return rate below the return threshold rate, the animal may be aII.owed access toA
the channel. If 'however, the queue is above a certain length, or other variables
are excéeded, and the animal is known to. return to the selection statioﬁ every_twq
hours, the animal may be turned away as this animal is likely to return at a later

time when the channel is not as busy.

For example, in some embodiments when the length of thé queue sits between a
marginal and maxirhum ,thresho‘ld value, the return rate of an animal presenting at

a selection station may be compared agaihst a threshold return rate. Animals with

"~ a low return rate may therefore be allowed access to the channel, whereas

animals which return frequently to the selection station may be refused access.

The return threshold rate may be set based on'a number of variableé, and there
may also be taken into account whether this is the animal’s first or subsequent

return to the selection station during one period of time. The périod of time may

" be a day, or half a day, or some other period, depending on how often the animals

are to be milked.

An animal’s return pattern may vary over time as an animal’s visiting pattern can
vary based on weather conditions, lactation condition or the length of the race to

the milking system. The selection system may collect return rate data for a herd
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of animals, allowing the return rate threshold to also vary based on this

information.

In a preferred émbodimeht the present invention may also be employed to
increment a return rate parameter included within aﬁ.identified animal record after
the animal’s record has been retrieved. Those skilled in the art should appreciate
that computer executable in.stfuctions working in conjunction with an associated
information management system may bevemployed to update a return rate

parameter once an animal presents itself to gain access to the remote resource.

In a further preferred embodiment, the present inVentibn may also be employed to
assess whether an animal should be aIIIowed access to a second resource after
having being refused access to a first or primary remote resource. For examplé,‘
in some embodiments an animal entering a selection station may initially be
assessed with respect to gaining access to a remote automated' milking system.
If access to the milking system is refused the same animal may again be
assessed to determine whether the animal .should be given access to a new
pasture break. A similar set of criteria to that discussed above may be employed

to determine an animal’s worthiness for access to a second resource.

In a further preferred embodiment an animal may be allowed access to a second
resource if that animal has been allocated priority animal status. Ih the case
where the second resource ié provided by new pasture, animals with higher than.

average productivity' may be allocated priority status and giveh access to new

’ pasture earlier than animals with lower productivity. In such embodiments the

lower productivity animals may in turn be allowed access to new pasture if a
predicted milk yield associated with the animal is below a threshold which
indicates the animal can use an associated remote automated milking system. In
such instances animals carrying a minimal amount of milk will be allowed to graze

on new pasture for extended periods of time.
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In yet other embodiments a decision to allow access to a secondary resource
consisting of new pasture may be made through an assessment of the value or
qua‘ntity of the new pastdre,currently available or the value or quantity of old
pasture which an animal originated from. If the old pasture is effectively grazed
out, access may be given to new pasture. Conversely, if animals already allowed
access fo new pasture have substantially depleted same., mdre animals may be

allowed access to this pasture immediately. -

The present invention provides an imp'roved' way of selecting animals to be
allowed access to a race leading to a milking - system. This improved éystem'
takes the identification of an’animal, determines the variables of this animal to a

range of predetermined criteria to determine whether the animal is able to enter a

- race leading to a milking system.

This 'selecti_on system provides an improved way of enqueuing the animals, which
aliows the system to maintain a minimal queue at all times. This minimal queue
results ih less stress on the ‘animal and improved efficiency of the queuing

systems. If the animais are in a minimal queue at all times, the automatic milking

~ system can be utilised constantly, resulting in increased efficiency of the system.

Smaller queues also allow animals to relax as they are free to roam in a pasture
before entering the race, and if the race contains an increasingly long queue, they

may be free to roam longer and are in cramped conditions for less time.

- The present invention may provide a number of advantages over the prior art.

The selection system may allow an optimum queue length to be maintained at all
times. It may allow a user to prioritise an animal’s use of a milking system, and

creates less stress on an animal to be milked.

The selection system can also decrease the likelihood of an animal reaching the
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milking station, and then being rejected for milking based on the fact that they
may not have enough milk, they may have returned recently, or they may be
unh‘ealthy. The selection eystem allows these factors to be censidered before the
miijng station is reached, and therefore an unsuitable animal may be turned away

at an earlier stage, thus reducing inefficiency in the system.

The selection system may provide an efficient system for enqueuing animals to be

milked by an automatic milking system.

The present‘ inventien may also be’ employed in pasture management
applications. The present invention may assees parameters or characteristics
associated with particular animals to assess whether access should be given to a
new pasture break. In some instances the present invention may be employed io
manage pasture in isolation, or in other embodiments may initially assess an
anirnél with respect to access to an automated milking system, and if access is
not granted the animal may be assessed with» respect to aecess to a new pasture

break.

~ BRIEF DESCRIPTION OF DRAWINGS

Further aspeets of the present invention will become apparent from the following
description which is.given by way of example only and with reference to the

accompanying drawings in which:

Figure 1 shows a plan view of a prior art selection system; and

Figure 2 shows a plan view of a selection station system configured

in accordance with the 'present invention, and

Figure 3 shows a flow chart of the basic steps, executed in
accordance with a preferred embodiment of the present

invention, and
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Figures 4a, 4b show 'flowcharts illustrating the steps executed in
accordance with a further embodiment to select a cow for
access to a milking system and/or access to new pasture,

and

Figure 5. shows a plan view of a selection station and associated
paddocks provided in accordance with a further embodiment

of the present invention.

BEST MODES FOR CARRYING OUT THE INVENTION

Figure 1 shows a plan view of a selection system as Seen previously with respect

to NZ 512521.

This view shows a holding paddock (1), including a selection station (2), which
controls access to a channel configured as a race. This race (3), leads to a
remote resource, which in this case is a milking system (4). The animals to be

milked (5) are in a queue Ieading to the milking system (4).

This system provides no control of the queue length, and therefore there is the

potential to form long queues, as is shown. -~

Figure 2 shows a plan view of a selection station system configured in accordance

with the present invention.

This view shows a holding paddock (1) with an improved seléction system (6)

" leading to a channel (3) leading to a milking system (4). The cows to be milked

(6) are waiting in a short queue before entering the milking system area, and other
cows (7) are waiting in the holding paddock (1) where they are free to roam,

graze, and are not stressed by being in a long queue.

The present invention provides an improved way of selecting the cows to be
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enqueued (5), so that a queue is maintained at an optimum length, and further
cows to be milked later (7), may roam freely in a holding paddock (1), therefore

creating less stress on the animals.

Figure (3) shows an illustration of the basic steps executed by the present

invention in one preferred embodiment.
Step 1: An animal is identified by an identification means, or tag reader.

Step 2: The selection station allows this animal access to thé race if the

information management system determines that the animal is a priority animal.

Step 3:' The system may also allow the non-priority cow access to the race if the
system determines that the cow would be milked by the milking system. This

allows animals that have already been milked that day to be turned away.

Step 4: The system may then determine how long the queue is, and if the queue
is longer than a certain threshold it may turn the animal away. If the queue is

lower than this threshold, it may allow the animal access to the’_ raceway to the

milking system.

Step 5: The System may then de_termine how often an animal usually returns to
the selection station. If this return rate is low, the selection station may allow the

cow to access the race.

Step 6: The system may then determine whether an animalvfits other priority

" criteria due to health reasons, such as temperament or other behavioural reasons,

lactation condition or physiological state such as mastitis, lameness or

reproductive status.

The present invention provides an improved method for determining whether an

animal should be allowed. access to a race which leads to a milking system. It
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" may of course be used with a variety of remote resources, providing access and a

steady flow of animals to this resource.

The present invention allows a system to operate efficiently, for animals to remain
as relaxed as possible. The preseht invention may work with a milking system to
provide an optimum system for using milking systems in farms, where animals are

housed a distance from this milking system.

Figures 4a and 4b show flowcharts illustrating the steps executed in accordance
with a further embodiment to select a' cow for access to a milking system or

access to new pasture.

Once é cow is initially identified an assessment is made as to whether the cow
has priority status through determining whether she is flagged for health reasons

or has a milking interval which exceeds the maximum milking interval defined for

-all members of the herd.

If the cow is not a priority 'status animal an assessment is next made of whether

the cow is due for milking through comparing a predicted yield value associated

- with the cow at the present point in time with a threshold milking yield value

assigned to all members of the herd. This predicted yield value is used to
determine if the cow can use the remote milking system. If the cow is determined
able to use the remote milking system the current |ength of the queue giving:
access to the r’hilking ‘system is' compared with a maximum. queue size and
marginal queue _size. A cow will be sent back to a paddock if the maximum queue
size has been exceeded or if the marginal queue size has been exceeded and the

return rate of the cow is higher than a threshold return rate.

Pseudo code illustrating an instruction set employed to implement the above

process is set out below:
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Identify cow
IF Cow’s milking interval > maximum interval OR cow is ﬂagged for health treatment THEN
Add cow to milking queue list
. Set gates to send cow to milking facility
ELSE
IF Cow is due for mllklng THEN :
IF queue size > maximum queue size THEN - -
CALL Send cow to paddock (thisCow)
ELSE
IF queue size < marginal queue size THEN
Add cow to milking queue list
Set gates to send cow to milking facility
ELSE _
IF cow is frequent visitor THEN
CALL Send cow to paddock (tmsCow)
ELSE =
Add cow to mnlkmg queue list :
Set gates to send cow to mulkmg facility
ENDIF
ENDIF
ENDIF
ELSE
CALL Send cow to paddock (thisCow)
ENDIF
ENDIF

Function “Send cow to paddock (thisCow)®
BEGIN
: IF Cow is recently milked THEN
Send cow to new paddock
ELSE
_ IF old paddock open time < open time limit THEN
Send cow to old paddock
ELSE
Send cow to new paddock
~ ENDIF
ENDIF -
RETURN

As can be seen above, the Function “Send cow to paddock (thistw)” is also

defined. The execution of this function is also illustrated in the flowchart of figure
~ 4b. This function is called when a cow is initially refused access to a milking

system or facility as illustrated by figufe 4a. This function determines if a cow

should be allowed access to a second resource such as a paddock with new

pasture.

In this function the priority status of the animal is first investigated through

determining the cow’s milking interval and whether she has beén milked recently.
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A recently milked cow will be sent to a new paddock. If the cow has not been
milked recently, an assessment is made as to how long the old paddock has been
grazéd to determine the v_aiue or capacity of the remaining pasture resource
proyided by the old paddoék_. "If the pasture in the old paddock has been
significantly depleted through an assessment of opening times a cow will be

allowed access to the new paddock.

Figure 5 shows a plan view of a selection station and associated paddocks

provided in accordance with a further embodiment of the present invention.

In the embodiment illustrated a selection station (2) provides access to a remote
milking system (4) by way of a channel or race (3). Animals (7) in an existing or
old paddock (1a) gain access to the milking system (4) through the selection

system (2) becoming an enqueued animal (6).

. After milking occurs the animal then returns to the same selection station (2) by

way of a return race (5).

As discussed with respect to figures 4a and 4b, the seleétion system may also be
' employed to determine Whether an animal should be given access to a sécondary
resource such as a block of new pasture (1b). As can be seen from figuré 5,
animals can be given access to this new pasture block through the selection
system (2). Animals presenting to the selection system which have either been
milked previously and have a short milking interval can subsequently be allowed
access to the new pasture block (1b). Conversely, if an animal from the old
pasture (1a) presents to the selection station (2) and is refused accessed to the
race (3), the animal’s milking interval or priority status can be assessed to
determine whether the animal should in turn be given access to the new basture

block (1b).
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Aspects of the present invention have been described by way of example only and
it should be appreciated that modifications and additions may be made thereto

with.out departing from the écope thereof as defined in the appended claims.
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WHAT WE CLAIM IS:

1. -~ Computer executable instructions adapted to control an animal’s access to a
channel leading to a remote resource, said instructions being adapted to

execute steps of;

i) retrieving a specific animal record based on the output of an

identificatio'n means, and

ii) issuing a control signal to an animal selection system to allow an
animal access to the remote resource if the retrieved animal selection

' record indicates priority animal status.

2. 'Computer executable»ihstructidns as claimed in claim 1, wherein said
instructions executes the additional subsequent stép of issuing a control
signal to an animal selection system if the retrieved animal selectioh record
indicates that the animal associated with the record is able to use the remote

resource.

3. Computer executable instructions as claimed in claim 2, wherein at least one
parameter associated with the animal is assessed to determine whether the -

animal can use the remote resource.

4. Computer executable instructions as claimed in claim 3, wherein a
parameter includes an estimate of the amount of milk the animal is carrying,

or a health indicator associated with an animal, or the weight of the animal.

5. . Computer executable instructions as claimed in any prévious claim, wherein
said instructions execute the additional subsequent step of issuing a control

signal to an animal selection system if the retrieved animal selection record
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10.

11.

12.-

indicates that an existing number of animals present in the channel is below

. a queue threshold value.

Computer executable instructions as claimed in any previous claim, wherein
said instructions execute the additional subsequent step of issuing a control
sighal'to an animal selection system if the retrieved animal seléction record
ind.icates_ that the return rate of the animal associated with the record is

below a return rate threshold.

Computer executable instructions as claimed in any previous claim, wherein
the animals to have their access controlled to a remote resource are dairy

animals.

Computer executable instructions as claimed in claim 7, wherein the remote

‘resource is an automatic milking system.

Computer executable instructions as claimed in any previous claim, wherein
the animal selection system controls an animal’'s access to the channel

leading to the remote resource.

Computer executable instructions as claimed in any previous claim, wherein

a channel is provided by a race or fenced path.

Computer executable instructions as claimed in any previous claim, wherein

an identification meahs works in conjunction with an identification element

" connected to an animal to be identified.

Computer executable instructions as claimed in claim 11, wherein said

identification element is an RFID tag.
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13.

14.

15.

16.

17.

18.

19.

Computer executable instructions as claimed in any previous claim, wherein

. the identification means queries a storage means used to store animal

records.

Computer executable instructions as claimed in any previous claim, wherein

' pribrity animal status is manually assigned to specific animals.

Computer executable instructions as claimed in any previous claim, wherein
said instructions increment a return rate parameter of the identified animal's

record after said animal’s record has been retrieved.

A method of operating a selection system adapted to control an animals
access ‘to a channel leading to a remote Aresource, said method being

characterised by the steps of;
i)  identifying an animal, and

i) allowing the identified animal access to the channel if said animal is

identified as a priority animal.

A method of operéting a selection system as claimed in claim 16, further
characterised by the additional subsequent step of allowing the identified
animal access to the channel if the animal is determined able to use said

remote resource.

~ A method of operating a selection system as claim in either claim 16 or claim

17, further characterised by the additional subsequent step of allowing the
identified animal access to the channel if the existing number of animals

present in the channel is below a queue threshold value.

A method of operating a selection system as claimed in ahy one of claims 16

to 18, further characterised by the subsequent step of allowing the identified
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20.

21.

22.

23.

animal access to the channel if the animal’s return rate is below a return rate

~ threshold.

An information management system for a selection system adapted to

control an animal’s access to a channel leading to a remote resource, the

information managerhent system including

an identification means, and

a data stqrage rﬁéalns configﬁred to store animal sélection records, andl
a processing means, and

a control system configured td boperate a selection system,

wherein the processing means is adapted to process animal selection
records stored by the data storage means to determine whether the control

means should issue a control signal to operate the selection system.

An informatvion management system as claimed in claim 20, wherein the
data storage means is formed from at least a portion of the merhory of a

computer system.

An information management system.as claimed in_élaim 20 or claim 21, -

‘wherein the processing means is formed by a microprocessor.

An information management system as claimed in any one of claims 20 to
22, wherein a control signal is issued by the control system to operate the
selection system if an animal is determined to be able to use the remote

resource.
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24,

25.

26.

27.

28.

An information management system as claimed in any one of claims 20 to

23, wherein a control signal is issued by the control system'to operate the

_ selection system if an animal’s return rate is below a threshold return rate.

An information management system as claimed in any one of claims 20 to
24', wherein a control signal is issued by the control system to operate the
selection systém if the number of animals present in the channel is less than

or equal to a queue threshold value. o

Combuter executable instructions substantially as herein described with
reference to and as illustrated by the accompanying drawings and/or

examples.

A method of operating a selection system substantially as herein described

“with reference to and as illustrated by the accompahying -drawings and/or

examples.

An information management system substantially as herein described with
reference to and as illustrated by the accompanying- drawings and/or

examples.
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FIGURE 4a
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FIGURE 4b

Send.Cow To
Paddock

Cow is recently

Yes milked? No

Send Cow to
New Paddock Old paddock
(Set gates) Yes Open Time < No

Open Time Limit?

Send Cow to . Send Cow to
Old Paddock -New Paddock
- (Set gates) ‘ (Set gates)

5/6



FIGURE 5

P
1>

.
/

6/6



INTERNATIONAL SEARCH REPORT International application No.

PCT/NZ2007/000286

A.

Int. Cl. A01K 15/04 (2006.01)

CLASSIFICATION OF SUBJECT MATTER
GO7C 9/00 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

DWPI, internet, AusPat, Patent Lens, PCT Gazette, Esp@cenet, GetThePatent "cattle, rfid, gate etc.”

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages Relevant to
¢ claim No.
Trevarthen, A., ‘The Importance of Utilising Electronic Identification for Total Farm
Management: A Case Study of Dairy Farms on the South Coast of NSW”, 2005. See url:
<http://ro.uow.edu.av/cgi/viewcontent.cgi?article=1000& context=thesesinfo>.
Entire document. 1-25
WO 2006/059916 A2 (VESTIGO MANAGEMENT LIMITED) 8 June 2006.
Entire document. . 1-4,7-14,16.
17,20-23
AU 775809 B2 (MICRO BEEF TECHNOLOGIES, LTD.) 12 July 2001.
Entire document. 1-5,9-18
20-23,24
GB 2232053 A (G E BAKER (UK) LIMITED) 5 December 1990.
Entire document. 1-4,9-13
15-17,20-23
WO 2000/001226 A (ALFA LAVAIL AGRI AB) 13 January 2000,
Entire document. ) 1-4,6-17
19-24

D Further documents are listed in the continuation of Box C ' See patent family annex

*
AN

o
|IE||

"Lll

. now

wpt

Special categories of cited documents:
document defining the general state of the art which is
not considered to be of particular relevance

carlier application or patent but published on or after the
international filing date .

document which may throw doubts on priority claim(s)
or which is cited to establish the publication date of
another citation or other special reason (as specified)
document referring to an oral disclosure, use, exhibition
or other means

document published prior to the international filing date
but later than the priority daie claimed

IITII

N

lIYlI

IV&!I

later document published after the international filing date or priority date and not in
conflict with the application but cited to understand the principle or theory
underlying the invention

document of particular relevance; the claimed invention cannot be considered novel
or cannot be considered to invalve an inventive step when the document is taken
alone

document of particular relevance; the claimed invention cannot be considered to
involve an inventive step when the document is combined with one or more other
such documents, such combination being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

12 March 2008

Date of mailing of the international search report

. 18 MAR 2008

Name and mailing address of the ISA/AU

AUSTRALIAN PATENT OFFICE

PO BOX 200, WODEN ACT 2606, AUSTRALIA
E-mail address: pct@ipaustralia.gov.au

Facsimile No. +61 2 6283 7999

Authorized officer

P. THONG

AUSTRALIAN PATENT OFFICE
(ISO 9001 Quality Certified Service)
Telephone No : (02) 6283 2128

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/NZ2007/000286

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars

which are merely given for the purpose of information.

Patent Document Cited in

Patent Family Member

Search Report

WO  2006/059916 NONE

AU 775809 AU 24768/01 AU 34570/95 AU  78688/98
AU 2004205259 CA 2161749 Us 5573002
US 5673647 Us 58363880 uUs 6000361
Us 6135055 US 6200210 US 6318289
Us 6516746 Us 6579236 | uUs 6805075
US 2001044579 us 2002050248 US 2003188689
Us 2005000458 UsS 2007131175 US 2007157888

GB 2232053 NONE

WO  2000/001226 AU  50746/99 SE 9802356

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

END OF ANNEX

Form PCT/ISA/210 (patent family annex) (April 2007)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - wo-search-report
	Page 40 - wo-search-report

