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(57) Abstract: A dary farm system comprises specified zones (Z1-Z16; Z1-Z3), each of which being capable of housing one or
more milking animals a atime; devices (19-32; 44-46, 48-51) for performing actions related to the milking animals in the zones;
and a management system (34) having control means for controlling the operation of the dairy farm system and storage means for
storing, for each of the milking animals, animal specific data including information of the at least one zone in which the milking an-
imal is located a each instant. Each of the devices has control means for controlling the operation of the device and storage means
and is associated with at least one of the zones in which the device operates; the management system is communicatively connected
to each of the devices, and the management system is provided to send to each of the devices anima specific data of only the milk -
ing animals which enter, are about to enter, or have entered the at least one zone, with which the device is associated, whereupon the
device is provided to store the animal specific data received from the management system in its storage means. The animal specific
data contain control data used by the control means of the device in controlling the operation of the device.
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DAI RY FARM SYSTEM AND METHOD THEREI N
TECHNI CAL FI ELD OF THE | NVENTI ON

The present invention relates generally to dairy farming, and
nmore specifically to dairy farm systenms and nethods therein for

managi ng |arge nunber of nilking animals.

DESCRI PTI ON OF RELATED ART AND BACKGROUND OF THE | NVENTI ON

A dairy farm for housing large stocks of mlking animls, e.g.
hundreds or even thousands of nilking animls, nmay conprise
resting areas wherein nilking animals are allowed to rest,
feeding areas wherein nilking aninals are fed, and nilking
areas wherein mlking animals are milked. The feeding areas my
conprise a large nunber of grazing areas or pastures.
Typically, very large stocks of milking animals are nmanaged
manual ly or sem-automatically . When managing such |arge stocks

of milking animals a few problenms may arise.

One problem encountered in automatic ani nal arrangemnent s
housing large stocks of mlking animals is that it is nore
difficult to nmonitor and control various devices for performng
actions related to the nmlking animals as well as the mlKking
aninmal s thenselves. The storing and/or processing capacity of
the devices may linit the nunber of milking animals that can be
handled and the tinme for finding a specified nilking aninmal in
the storage neans and for retrieving data for the specified
mlking aninmal my be unacceptably 1long. Further, it nmay be
more difficult to find a specified mlking aninmal, which for

exanple has to be treated manually by the farner.

Anot her problem encountered is difficulties in obtaining high
mlking nmachine utilization. This problem is particularly

noticeable at very large dairy farnms partitioned in different
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sections, and which have a large nunber of milking robots for

the mil ki ng.
SUMVARY OF THE | NVENTI ON

It is an object of the present invention to provide a dairy farm

system and a nmethod in a dairy farm system which address the

above i ssues.

It is a particular object of the invention to provide such
system and nethod, which provide a fast and accurate control of

the devices of the dairy farm system as well as of the nilking

~animal s therein.

It is a further object of the invention to provide such system
and nmethod, which are scalable to be able to nmanage very large
stocks of milking animals and which are flexible and can be
dynami cally changed in order to cope with changes w th respect

to the devices of the dairy farm system and/or with respect to

the nmlking animals therein.

It is yet a further object of the invention to provide such
system and nethod, which are sinple, robust, reliable, and of

| ow cost.

These objects anbng others are, according to the present

invention, attained by systenms and nethods as clained in the

appended patent cl ains.

According to a first aspect of the invention there is provided
a dairy farm system for managing milking animals conprising a
management system having control neans for controlling the
overall operation of the dairy farm system and devices such as
e.g. mlking devices, feeding devices, treating devices, and
gate devices, for performng actions related to the milking
animals, wherein each of the devices has control means for

controlling the operation of the device and storage neans, and
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is comunicatively connected to the managenent system The
control means of the managenent system conprises storage neans
for storing, for each of the mlking animals, animl specific
data e.g. containing control data used by the control neans of

the device in controlling the operation of the device

The dairy farm system is divided into specified zones, each of
whi ch being capable of housing one or nore specified ones of
the milking animals, and each of the devices is associated with
at least one of the zones. The aninmal specific data stored in
the storage neans of the nanagenent system include information
of the at |least one zone in which each of the mlking aninmals
is located at each instant. The managenent system is arranged
to send to each of the devices animal specific data of only the
mlking animals which enter, are about to enter, or have
entered the at |east one zone, wth which the device is
associated, in response to which the device is arranged to
store the aninmal specific data received from the managenent
system in its storage neans. To this end, the dairy farm system
conprises an aninmal identification system arranged to identify
the mlking animals which enter, are about to enter, or have
entered the at Ileast one zone, wth which the device is
associ ated, and comrunication neans arranged to comunicate the
identification data from the animal identification system to

t he managenent system

The animal specific data contain control data used by the
control nmeans of the device in controlling the operation of the

devi ce

In one enbodinent, animal identification devices are |located at
appropriate locations for identifying mlking animals which
enter, are about to enter, or have entered each zone, and are
operatively connected to the nmanagenent system in order to
transmt such identifications of aninmals to the managenent

system
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Preferably, the nmanagenent system is arranged to inform each of
the devices if a mlking animal present in the at |east one
zone, W th which the device is associated, leaves, is about to
| eave, or has left that zone, whereupon the device is arranged
to erase the animal specific data of that mlking animal from
its storage neans. The animal identification devices have thus
also to identify such mlking animal that |eaves, is about to
| eave, or has left a zone and to forward such identification to

t he nanagenent system

In one enbodinent, the dairy farm system conprises passages
such as fences passageways, pat hs, or routes between the
specified zones in order to allow the mlking animals to nove
from one of the specified zones to another one of the specified
zones, wherein each of the passages is equipped wth an
identification device provided for identifying each of the
mlking animals which nove from one of the specified zones to
anot her one of the specified zones and comrunication neans for
communicating to the nanagenent system the identity of the
m |l king animal such that the nmanagenent system is capable of
updating the information of the zone in which the mlking
animal is located. Optionally, each of the passages is provided

with a gate device, preferably a selection gate device.

The above enbodinent nmay be inplenented in an outland grazing
arrangenent wherein a mlking system and different pastures
constitute different zones, and wherein passageways are |eading
from the pastures to the mlking system Also the various
passageways may constitute different zones and nay conprise
devices for feeding the animals and or for giving them water
and or treating them wherein the devices are configured as
t hose devices disclosed above. The arrangenent nay be provided
with identification devices and conmunication neans of the

above kind at both ends of the passages.
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In another enbodinent, the managenent system is provided for
changing the specified zones, preferably according to a
specified scheme or in response to a changed operation
paranmeter of the dairy farm system To this end the managenent

system is arranged to (i) send to each of the devices, aninal

specific data of a mlking animal if that mlking aninmal was
not present in the zone, wth which the device is associated,

before the change of the specified zones, but is after the
change of the specified zones present in the zone, wth which
the device is associated, whereupon the device is provided to
store the animal specific data of that mlking animal in its
storage neans; and (ii) inform each of the devices if a mlKking
animal that was present in the zone, with which the device is
associ ated, before the change of the specified zones, but is
after the change of the specified zones not present in the
zone, with which the device is associated, whereupon the device
is provided to erase the animal specific data of that mlking

animal from its storage neans .

In yet another enbodinent, the nmanagenent system is, for at
| east one of the devices, provided for changing the at | east
one zone, Wth which the device is associated, preferably
according to a specified schenme or in response to a changed
operation paraneter of the dairy farm system To this end the
managenent system is arranged to (i) send to the device aninal
specific data of a mlking animal if the mlking animal is not
present in the zone, wth which the device was associated
before the change of the zone, but is present in the zone, wth
which the device is associated after the change of the zone,
whereupon the device is provided to store the aninmal specific
data of that mlking animal in its storage nmeans; and (ii)
inform the device if a mlking animal that is present in the
zone, with which the device was associated before the change of
the zone, but is not present in the zone, with which the device

is associated after the change of the zone, whereupon the
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device is provided to erase the animal specific data of that

mlking animal from its storage neans.

According to a second aspect of the invention, a nethod is
provided in a dairy farm system conprising a plurality of
devices for performng actions related to mlking animals, and
a nanagenent system having control nmeans which controls the
operation of the dairy farm system and storage neans which
stores, for each of the mlking animals, animl specific data,
wherein each of the devices has control nmeans for controlling
the operation of the device and storage neans. According to the
nmet hod, zones of the dairy farm are specified, each of which
bei ng capable of housing one or several ones of the mlKking
animals at a time. Each of the devices is associated with at
| east one of the zones. Information of the at |east one zone in
whi ch each of the milking animals is located at each instant is
stored in the animal specific data. For each of the devices,
animal specific data of only the mlking animals which enter,
are about to enter, or have entered the at |east one zone, wth
which the device is associated, are sent from the managenent
system to the device, after which this aninmal specific data are
stored in the storage neans of the device. The animal specific
data contain control data used by the control neans of the

device in controlling the operation of the device.

Preferably, each of the devices is informed by the managenent
system if a mlking animal present in the at |east one zone,
with which the device is associated, |eaves, is about to |eave,
or has left that zone, in response to which the animal specific
data of that mlking animal is erased from the storage neans of
the device. The nmanagenent system will know when animals enter,
are about to enter, or have entered a zone, as well as when
animals |eave, are about to leave, or have left that zone by

neans of recei vi ng such i nformation from an ani mal
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identification system e.g. including a nunber of appropriately

| ocated aninmml identification devices.

According to a third aspect of the invention there is provided
a dairy farm system for managing mlking aninmals conprising a
managenent system having control neans arranged to control the
overall operation of the dairy farm system and storage neans
arranged to store, for each of the mlking animls, aninal

specific data, and devices for performng actions related to
the mlking animals, wherein each of the devices has control

nmeans for controlling the operation of the device and storage
neans, and is conmunicatively connected to the nanagenent

system The dairy farm system is divided into different

specified zones, each of which being capable of housing one or
several ones of the mlking animals at a time, each of the
devices is associated with at |east one of the zones, and each
of at least sonme of the mlking animals is only allowed to

visit a subset of the specified zones.

Different mlking aninmals are mxed with one another in at
| east one of the plurality of zones and are separated from one
another in at least tw of the plurality of zones; and an
identification and passage system is arranged to identify each
of the mlking animals which visits a passage (33) |eading away
from a zone and to allow the identified mlking animal to pass
through the passage only if the mlking animal is allowed to

visit the zone to which the passage | eads.

Each of the devices holds aninmal specific data only of the
mlking animals which are allowed to visit the at |east one
zone, with which the device is associated, wherein the aninal
specific data contain control data used by the control nmeans of

the device in controlling the operation of the device.

According to a fourth aspect of the invention, a nmethod is
provided in a dairy farm system conprising a plurality of
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devices for performng actions related to mlking aninmals, and
a nmanagenent system having control neans which controls the
operation of the dairy farm system and storage neans which
stores, for each of the mlking animals, animl specific data,
wherein each of the devices has control nmeans for controlling
the operation of the device and storage neans . According to the
net hod, zones of the dairy farm system are defined, each of
which being capable of housing one or several ones of the

mlking aninmals at a tine.

Each of at l|east sonme of the animals is allowed to visit a
subset only of the plurality of zones. Different mlKking
animals are allowed to be mxed with one another in at |east
one of the plurality of zones and to be separated from one
another in at least two of the plurality of zones; and each of
the mlking animals, which visits a passage |eading away from a
zone, is identified and the identified mlking aninmal is
allowed to pass through the passage only if the mlking aninal

is allowed to visit the zone to which the passage | eads.

Each of the devices is associated with at [|east one of the
zones. For each of the devices, animal specific data of only
the mlking animals which are allowed to visit the at |east one
zone, W th which the device is associated, are stored in the
storage neans of the device, wherein the animal specific data
contain control data used by the control neans of the device in

controlling the operation of the device.

In the third and fourth aspects, the subset of the specified
zones, which one of the aninmals is allowed to visit, my be
reconfigured in response e.g. to an operator command and the
ani mal specific data stored in the storage nmeans of the
device (s) associated with the changed subset of the specified

zones may be updated with respect to the one of the animals.
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This may, however, typically be made |ess than once a day, |ess

t han weekly, or less than nonthly.

By the present invention it is rendered easier to nmonitor and
control devices for performng actions related to the mlKking
animals as well as the mlking animals thenselves. The storing
and/ or processing requirenments of the devices can be rel axed
and the time for finding a specified mlking animal in the
ét orage nmeans and for retrieving data of the specified mlKking

animal can be made fast and efficient.

The present invention is particularly well suited for managi ng
very large nunber of mlking animals such as e.g. at |east
several thousands of mlking animals, but it is applicable also

for managing smaller nunbers of mlking aninals.

Furt her characteristics of the invention, and advant ages
thereof, will be evident from the followi ng detailed description
of preferred enbodi nents of the present i nvention given

herei nafter and the acconpanying Figs. 1 and 2, which are given
by way of illustration only, and thus are not limtative of the

present invention.
BRI EF DESCRI PTION OF THE DRAW NGS

Figs. 1 and 2 illustrate schematically, in top views, dairy farm
systenms for nmanaging a |large nunber of mlking aninmals according

to different enbodinents of the present invention.
DETAI LED DESCRI PTI ON OF EMBODI MENTS

In Fig. 1 is illustrated a dairy farm system for managing a
plurality of mlking animals according to one enbodi nent of the
invention. The dairy farm system conprises here eight enclosed
areas 11-18: two resting and/or treating areas 11, 13, two
feeding areas 12, 14, and four mlking areas 15-18. Each of the
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areas 11-18 houses one or several devices 19-32 for perforning
actions related to the milking animals, wherein each of the
devices 19-32 is provided wth control nmeans 19a-32a for
controlling the operation of the device 19-32 and storage neans
19b-32b. The control neans 19a-32a my be a mcroconputer or
dedi cated hardware and the storage neans 19b-32b may be a

menory .

The devices in Fig. 1 are distributed as follows. The area 11
houses two treating stations 19, 20, the area 12 houses one
feeding table 21 and two feeding stations 22, 23, the area 13
houses two treating stations 24, 25 the area 14 houses one
feeding table 26 and two feeding stations 27, 28, and the areas
15-18 house each a mlking station 29-32, e.g. a voluntary or
automated mlking system AMS, or a rotary mlking system e.g.
provi ded with robots for attachi ng teat cups to the teats of the

mlking animals to be mlked.

A managenent system 34 is provided with control neans 34a for
controlling the overall operation of the dairy farm system and
storage nmeans 34b arranged to store, for each of the mlking
animals, aninmal specific data. The control neans 34a nay be a
nm croconmputer and the storage neans 34b may be a hard drive or
simlar, wherein the aninal specific data are stored in a

dat abase therein.

The nanagenent system 34 is conmunicatively connected to each of

t he devi ces 19-32.

Further, a nunber of passages are provided which my allow
mlking animals to nove from area to area. |In the exenplary
enbodi nent of Fig. 1, a passage having a gate device 33 is
provi ded between each two adjacent ones of the areas 11-18. The
gate devices 33 are each equipped with an identification device
arranged to identify each of the nmilking animls which presents

itself at the gate device 33, after which the gate device 33
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opens and allows the nilking aninal to pass, optionally after
having checked that the nilking animal is allowed to pass that
gate device 33. Depending on the application, sone of the

passages/gate devices 33 may be dispensed with.

The gate device 33 may be arranged for one-way passages or two-
way passages. In other dairy farm system designs, the gate
devices 33 mmy be provided wth one inlet and two outlets
leading to different areas or zones or nay be provided with two

inlets fromdifferent areas or zones and one outlet.

The dairy farm system is divided into specified zones, each of
whi ch being capable of housing one or nore specified ones of the
mlking animals. For exanple each of the areas 11-18 nmay be a
different zone. Optionally, the treating stations 19, 20, 24,

25, the feeding stations 22, 23, 27, 28, and the mlking

stations 29-32 are each a different zones.

Yet, optionally, tw areas such as the milking areas 15 16 may
constitute one zone and the other two nilking stations 17, 18

may constitute another zone.

Cenerally, a zone as defined herein is one or several physical
areas. The zones may |lye one within another, zones nay overlap,
and adjacent zones may be separated. As a consequence, a nilKking

aninmal nmay be present in nore than one zone at a tine.

Further the division of the dairy farm system may be changed
preferably according to a specified schenme or in response to a
changed operation paranmeter of the dairy farm system This wll

be exenplified later in this description.

Each of the devices 19-32 is associated with at |east one of the
zones, that is, the zone(s) in which the device 19-32 operates.
If the eight areas 11-18 constitute the specified zones, the

devi ces 19-32 are each associ at ed w th t he zone which
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corresponds to the area 11-18 in which the device 19-32 is

| ocat ed.

The animal specific data stored in the storage neans 34b of the
managenent system 34 include information of the at |east one
zone in which each of the mlking animals is l|ocated at each
instant . To receive updated information regarding the |ocation
of the mlking animals, the gate devices 33 are arranged to
transmt information regarding the identifications of the
mlking animals that pass the gate devices 33. To this end the
gate devi ces 33 are provided with wred or W rel ess

communi cation capabilities with the managenent system 34.

Simlarly, if the devices 19-32 each conprises a zone, each of
the stations has to be provided with an aninmal identification
device for identifying mlking animals entering, being about to
enter, or having entered that station, which is operatively
connected to the managenent system 34 in order to supply the

managenent system with the identifications.

Alternatively, or additionally, the dairy farm system conprises
other kind of aninmal identification system arranged to identify
each of the mlking animals which nove from one of the specified
zones to another one of the specified zones and conmunication
means arranged to comunicate the identification data to the

managenment system.

Such animal identification system nmay conprise a canera system
including a plurality of caneras, a GPS system or a radio based

positioning system

Typically, however, each zone conprises nore than one of the

devi ces 19-32.

The managenent system 34 is in turn arranged to send to each of
the devices 19-32 animal specific data of only the mlking

animals which enter, are about to enter, or have entered the at
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| east one zone, wth which the device 19-32 is associated,
whereupon the device 19-32 is arranged to store the animal
specific data received from the managenent system 34 in its

st orage neans 19b-32b.

The animal specific data contain typically control data used by
the control nmeans 19a-32a of each of the devices 19-32 in
controlling the operation of the device 19-32 with respect to a
given mlking animal. |If the device is a mlking system the
animal specific data of a mlking animal nmay conprise data
regarding how the nilking animal should be treated and/OR
m | ked, how the milking animal should be fed and/or enticed to a
appropriate position, how the mlk should be treated and/or

collected, etc. If the device is a feeding station, the animal

specific data of a mlking animal nay conprise data regarding
how the nilking animal should be fed, how often the mlking
animal should be fed, what kind of feed the mlking aninal

should be fed with, etc. If the device is a treating station,

the animal specific data of a nilking animal may conprise data
regarding how the nmilking aninal should treated, when the
m | king aninal should be treated, etc. If the device is a
selection gate device, the aninal specific data of a mlking
animal nmay conprise data regarding how the milking animl should

traffic the dairy farm system etc.

Al so, each of the gate devices 33 nmay be associated wth at
| east one of the zones, preferably, the zone(s) to which the
gate device 33 leads and optionally the zone(s) from which the
gate device 33 is accessed. The managenent system sends to each
of the gate devices 33 animal specific data of only the mlKking
animals which enter, are about to enter, or have entered the at
| east one zone, with which the gate device 33 is associated, in
response to which the gate device 33 stores the animal specific

data received from the managenent system 34.
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Preferably, the nanagenment system 34 is arranged to inform each
of the devices 19-32 if a milking animal present in the zone,

with which the device 19-32 is associated, |eaves, is about to
| eave, or has left, that =zone, whereupon the device 19-32 is
arranged to erase the aninal specific data of that milking

animal fromits storage neans.

The nanagenent system 34 may be arranged to inform each of the
devices 19-32 about nmilking animals entering and I|eaving the

zone, Wwith which the device 19-32 is associated, imediately for
each entering and/ or each leaving repeatedly, preferably
regul arly.

By such provisions the devices for perfornmng actions related
to the nmilking animals as well as the mlking aninals
thenselves are weasier to nonitor and control. The storing

and/ or processing requirements of the devices 19-32 are rel axed

and the tinme for finding a specified mnmilking aninmal in the
storage neans 19b-32b and for retrieving data of the specified
mlking aninmal can be nade fast and efficient. |In particular,

devi ces having physi cal limtations wth respect to storage

and/ or processing capacity can be used since less data have to
be handled by the devices. Response tinmes from the nanagenent
system 34 nmay be too long to rely on downloading data as they
are needed. Further, sonme of the devices such as e.g. a feed
device may not be operatively connected to the nanagenent
system 34 at all times as being described in WXQ2007/071406 , the

contents of which being hereby incorporated by reference.

Further, if a manual input device as disclosed in EP 1936474,
i.e. a manual input device, wherein on entry of an initial
piece of data, the device wll suggest one or nobre possible
animal identification nunbers, is used in a zone of the present
i nvention, it will faster suggest t he correct ani nmal
identification nunber since the device will only contain aninal

specific data for a small subset of the milking animls mnanaged
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by the entire dairy farm system The contents of EP 1936474 are
hereby incorporated by reference. It shall be appreciated that
any kind of search of the above nentioned kind can be nade
faster since the animal specific data which have to be searched

are heavily reduced.

In a further enbodinment of the invention the nanagenent system
34 is arranged to <change the specified zones, preferably
according to a specified scheme or in response to a changed
operation paraneter of the dairy farm system |In response to
such change the managenent system 34 is arranged to send to
each of the devices 19-32 animal specific data of a mlking
animal if that mlking animal was not present in the zone, wth
which the device 19-32 is associated, before the change of the
specified zones, but is after the change of the specified zones
present in the zone, with which the device 19-32 is associ ated,
whereupon the device 19-32 is arranged to store the aninmal
specific data of that mlking animal in its storage nmeans 19b-
32b. Correspondingly, each of the devices 19-32 is inforned by
t he management system 34 if a mlking animal that was present
in the zone, with which the device 19-32 is associ ated, before
the change of the specified zones, but is after the change of
the specified zones not present in the zone, wth which the
device is associated, whereupon the device 19-32 is arranged to
erase the animal specific data of that mlking animal from its

storage neans 19b-32b.

This enbodinent wll be exenplified with respect to Fig. 1.
Assunme the following scenario. The mlking aninmals are divided
up into two groups depending on sone kind of criterion, e.g.
m |k production capacity. A first group of the mlking aninmals
have access to areas 11, 12, 15, 16, which constitute a first
zone, whereas a second group of the mlking animls have access
to areas 13, 14, 17, 18, which constitutes a second zone. All
devices in areas 11, 12, 15, 16 are associated with the first
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zone and all devices in areas 13, 14, 17, 18 are associated
with the second zone. The group w se separation of the mlKking
animals is termnated and all mlking aninals are allowed to
visit all areas. New zones are specified: a first zone is
specified as covering areas 11, 12, a second zone is specified
as covering areas 13, 14, and a third zone is specified as
covering areas 15-18. Al mlking animals |ocated in areas 15,
16 are after the change of the zones present in the third zone
instead of in the first zone and all mlking animals |ocated in
areas 17, 18 are after the change of the zones present in the

third zone instead of in the second zone.

The managenent system 34 is arranged to send to each of the
devices 29, 30 located in areas 15, 16 animal specific data of
the mlking animals present in areas 17, 18 and to inform each
of the devices 29, 30 located in areas 15 16 of the mlking
animals present in areas 11, 12 which are no longer in the sane
zone as areas 15, 16. Each of the devices 29, 30 stores the
received animal specific data and erases the aninmal specific
data of the animals present in areas 11, 12. Present neans here
and below present at the tine of the change of the specified

Zones .

Simlarly, the managenent system 34 is arranged to send to each
of the devices 31, 32 located in areas 17, 18 aninmal specific
data of the mlking aninmals present in areas 15 16 and to
inform each of the devices 31, 32 located in areas 17, 18 of
the mlking animals present in areas 13, 14 which are no |onger
in the same zone as areas 17, 18. Each of the devices 31, 32
stores the received aninmal specific data and erases the ani nal

specific data of the aninmals present in areas 13, 14.

Finally, the managenent system 34 is arranged to inform each of
the devices 19-23 located in areas 11, 12 of +the mlKking
animals present in areas 15, 16 which are no longer in the sane

zone as areas 11, 12, and to inform each of the devices 24-28
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located in areas 13, 14 of the nilking aninals present in areas
17, 18 which are no longer in the sanme zone as areas 13, 14.
Each of the devices 19-23 is arranged to erase the aninal
specific data of the aninals present in areas 15, 16, and each
of the devices 24-28 is arranged to erase the animal specific

data of the animals present in areas 17, 18.

In a yet further enbodinent of the invention the storage neans
19b- 32b of each of the devices 19-32 is not dynamically storing
animal specific data of only the mlking animals |ocated in the
zone, Wwth which the devices 19-32 is associated, at each
instant, but is storing animal specific data of the nilking
animals that are allowed to be in a zone, wth which the
devices 19-32 is associated. This enbodi nent requires that each
of at least sone of the nilking animals is only allowed to
visit a subset of the zones. Typically, each of the nilking
animals is only allowed to visit a few, e.g. 2-10 zones, out of
a |large nunber of zones, e.g. nore than 25, 100, 500, or even
1000. In this enbodinent the nanagenent system 34 does not
necessarily has to know, at each instant, in which zone each

mlking animl is.

This enbodiment my also be nodified to cope with changes of
the specified zones or changes of the zones that the at | east
sonme of the milking aninmals are allowed to visit. Special care
has to be taken to avoid that a nilking aninmal ends up being in

a non-allowed zone after the change.

In Fig. 2 is illustrated a dairy farm system for nanaging a
plurality of nilking animals according to a still further
enbodi ment of the invention. The dairy farm system conprises
three milking systenms 41-43 of the parallel stall type, each
being provided with one or advantageously a plurality of aninal
identification devices. Each of the milking systens 41-43 nay

conprise a large nunber of milking stalls, each housing a
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respective mlking animal. The three mlking systens constitute

three different specified zones.

Further, the dairy farm system conprises various nopbvable or
portabl e devices 44-46, 48-51. For each of the mlking systens
41-43 there is provided a mlking device 44, 45 46, and a PDA
or operator conmunication device 49, 50, 51. Further, there is
provided a feeding device 48 novable along a rail 47 or simlar
in a path passing each of the mlking systenms 41-43. Each of
the devices 44-46, 48-51 includes control neans 44a-46a, 48a-
5la and storage neans 44b-46b, 48b-51b. It shall be appreciated
that there may be nore than three mlking systens and thus
zones in the dairy farm system and nore than one m | king device

for each of the mlking systens.

Each of the devices 44-46, 48-51 is operatively connected to
t he managenent system 34, which keeps track on the zone(s) in
which mlking animal is or is allowed to be. In the forner case
appropriately located aninmal identification devices are used to

| ocate the m | king animals.

Each of the devices 44-46, 48-51 is associated with at |east
one of the specified zones, that is, devices 44 and 49 are
associated with the zone corresponding to mlking system 41,
devices 45 and 50 are associated with the zone corresponding to
m | king system 42, devices 26 and 51 are associated wth the
zone corresponding to mlking system 43, and the feeding device
48 is associated with a different one of the zones during
different tines, preferably according to a specified scheme or

in response to a changed operation paraneter of the dairy farm

system

Each of the devices 44-46, 48-51 is, at each tine, arranged to
store animal specific data of only the mlking aninmals |ocated,
or allowed to be, in the zone with which the device 44-46, 48-

51 is associated at that tine.
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This neans that if the feeding device 48 is scheduled to feed
mlking animals in the zone corresponding to mlking system 41
during a first hour, to feed mlking animals 1in the zone
corresponding to mlking system 42 during a second hour, and to
feed mlking animals in the zone corresponding to mlking
system 43 during a third hour, the feeding device 48 is
arranged to store in its storage neans 48b animl specific data
only for the mlking animals present in the zone corresponding
to mlking system 41 at the start of the first hour and for
those who enter the zone corresponding to mlking system 41
during the first hour, or only for the mlking aninmals which
are allowed to be in the zone corresponding to mlking system
41. Then, the feeding device 48 is arranged to store in its
storage neans 48b animal specific data only for the mlKking
animals present in the zone corresponding to mlking system 42
at the start of the second hour and for those who enter the
zone corresponding to mlking system 42 during the second hour,
or only for the mlking animals which are allowed to be in the
zone corresponding to mlking system 42. Finally, the feeding
device 48 is arranged to store in its storage nmeans 48b ani nal
specific data only for the mlking animals present in the zone
corresponding to mlking system 43 at the start of the third
hour and for those who enter the zone corresponding to mlKking
system 43 during the third hour, or only for the mlking
animals which are allowed to be in the zone corresponding to
mlking system 43. After three hours, and optionally after a
short resting period, the feeding device 48 is arranged to
repeat the three-hour feeding schenme. The aninmal specific data

here may conprise an animal specific recipe or ration.

While the present invention has been described in a plurality
of enbodinments it shall be appreciated that it nay be practiced
in yet further enbodinments falling within the scope of the
appended patent clains. |In particular, it shall be appreciated
that the present invention is nost useful in larger dairy farm



WO 2013/100848 20 PCT/SE2012/051472

systems with many nore areas, mlking animals, mlKking systens,

devi ces, and/or zones, than descri bed above.

It shall further be appreciated that the inventive concept

di scl osed above may be inplenented in any kind of dairy farm
system e.g. such as those based on parlor mlking systens or
rotary mlking systens. Still further, the dairy farm system

may be a stanchion barn.
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CLAIMS

1. A dairy farm system conprising

- a plurality of specified zones, each of which being capable
of housing one or several ones of a plurality of mlKking

animals at a tine;

- a plurality of devices (19-32; 44-46, 48-51) for performng
actions related to the plurality of mlking animls in the

plurality of specified zones; and

- a managenent system (34) having control neans (34a) provided

for controlling the operation of the dairy farm system and
storage neans (34b) provided for storing, for each of the
mlking animals, animal specific data including information of
the at |east one zone in which each of the mlking animals is

| ocated at each instant, wherein

- each of the devices has control neans (19a-32a; 44a-46a, 48a-
51a) for controlling the operation of the device and storage
means  (19b-32b; 44a-46b, 48a-51b) and is associated wth at

| east one of the specified zones;

- the nanagenent system is communicatively connected to each of

t he devices; and

- the rmanagenent system is provided to send to each of the
devices animal specific data of only the mlking animls which
enter, are about to enter, or have entered the at |east one
zone, with which the device is associated, whereupon the device
is provided to store the aninal specific data received from the

managenment system in its storage nmeans, wherein

- the dairy farm system conprises (i) an animal identification
system arranged to identify the mlking animals which enter,

are about to enter, or have entered the at |east one zone, wth
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which the device is associated, and (ii) comrunication neans
arranged to communicate the identification data from the animal

identification system to the nmanagenent system and

- the animal specific data contain control data used by the
control nmeans of the device in controlling the operation of the

devi ce .

2. The dairy farm system of claim 1 wherein the nanagenent
system is provided for informing each of the devices if a
mlking animal present in the at |east one zone, with which the
device is associated, leaves, is about to leave, or has |eft
that zone, whereupon the device is provided to erase the animal

specific data of that mlking animal from its storage neans.

3. The dairy farm system of claim 1 or 2 conprising passages
(33) between the specified zones in order to allow the mlKking
animals to nove from one of the specified zones to another one
of the specified zones, wherein each of the passages is
equi pped with an identification device provided for identifying
each of the mlking animals which nove from one of the
specified zones to another one of the specified zones and
communi cation neans for conmunicating to the nmanagenent system
the identity of the mlking animal such that the mnmanagenent
system is capable of updating the information of the zone in

which the mlking animal is |ocated.

4. The dairy farm system of claim 3 wherein each of the
passages is provided with a gate device (33 , preferably a

sel ection gate device.

5. The dairy farm system of any of clains 1-4 wherein the
devices conprise feeding devices (21-23, 26-28; 48) and mlKking
devices (29-32; 44-46).

6. The dairy farm system of any of clains 1-4 wherein said

managenent system is provided for changing the specified zones,
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preferably according to a specified schene or in response to a
changed operation paraneter of the dairy farm system wherein

t he nmanagenent system is provided for

- sending to each of the devices aninal specific data of a
m | king aninal if that mlking animal was not present in the
zone, with which the device 'is associated, before the change of
the specified zones, but is after the change of the specified
zones present in the zone, with which the device is associated,
whereupon the device is provided to store the aninmal specific

data of that mlking animal in its storage neans; and

- informng each of the devices if a mlking animal that was

present in the zone, with which the device i's associated,

before the change of the specified zones, but is after the
change of the specified zones not present in the zone, wth
whi ch the device is associated, wher eupon the device is

provi ded to erase the aninal specific data of that mlking

animal from its storage neans.

7. The dairy farm of any of clainmse 1-6 wherein said managenent

system is, for at least one of the devices, provi ded for
changi ng the at least one zone, wth which the device is
associ at ed, preferably according to a specified scheme or in

response to a changed operation paraneter of the dairy farm

system wherein the managenent system is provided for

- sending to the device aninal specific data of a mlking
animal if the mlking animal is not present in the zone, wth
which the device was associated before the change of the zone,
but i s present in the zone, with which the device is associated
after the change of the zone, whereupon the device is provided

to store the animal specific data of that mlking animal in its

storage neans; and

- informng the device iif a mlking animal that is present in

the zone, with which the device was associated bef ore t he
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change of the zone, but is not present in the zone, wth which
the device is associated after the change of the zone,
whereupon the device is provided to erase the animal specific

data of that milking animal from its storage neans.

8. A method in a dairy farm system conprising a plurality of
devices (19-32; 44-46, 48-51) for performing actions related to
a plurality of mlking aninmals; and a nanagenent system (34)

having control nmeans (34a) which controls the operation of the
dairy farm system and storage neans (34b) which stores, for
each of the mlking animals, animal specific data, wherein each
of the devices has control neans (19a-32a; 44a-46a, 48a-51a)

for controlling the operation of the device and storage neans
(19b- 32b; 44a-46b, 48a-51b) , the nmethod conprising the steps

of :

- specifying a plurality of zones of the dairy farm system
each of which being capable of housing one or several ones of

the mlking aninmals at a tineg;

- associating each of the devices wth at l|east one of the

speci fied zones;

- storing information of the at least one zone in which the
each of the milking animals is located at each instant in the

ani mal specific data;

- sending from the nmanagenent system to each of the devices
animal specific data of only the mlking animals which enter,
are about to enter, or have entered the at |east one zone, wth

which the device is associated; and

- storing in the storage nmeans of each of the devices the
animal specific data received from the managenent system by

that device, wherein
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- the mlking aninmals which enter, are about to enter, or have

entered the at |east one zone, with which the device is
associ at ed, are identified by an animal identification system
and the identification data from the aninmal identification

system are communicated to the managenent system and

- the animal specific data contain control data used by the
control nmeans of the device in controlling the operation of the

devi ce .

9. The method of claim 8 wherein each of the devices s
informed by the managenent system if a milking animal present
in the at least one zone, with which the device is associated,
| eaves, is about to leave, or has left that zone, whereupon the
aninmal specific data of that mlking animal is erased from the

storage nmeans of the device.

10. The nethod of claim 8 or 9 wherein the aninal infornmation
data sent to each of the devices contains control data; and the
control data are used by the control neans of the device in

controlling the operation of the device.

11. A dairy farm system conprising

- a plurality of specified zones, each of which being capable
of housing one or several ones of a plurality of nilking

animals at a tine;

- a plurality of devices (19-32; 44-46, 48-51) for performng
actions related to the plurality of nilking aninmals in the

plurality of specified zones; and

- a managenment system (34) having control neans (34a) provided
for controlling the operation of the dairy farm system and
storage rmeans (34b) provided for storing, for each of the

mlking animals, aninal specific data, wherein
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- each of at least some of the mlking animals is only allowed

to visit a subset of the plurality of specified zones;

- different mlking animals are mxed wth one another in at
| east one of the plurality of zones and are separated from one

another in at least two of the plurality of zones;

- an identification and passage system is arranged to identify
each of the mlking animals which visits a passage (33) |eading
away from a zone and to allow the identified mlking animal to
pass through the passage only if the mlking animal is allowed

to visit the zone to which the passage | eads;

- each of the devices has control nmeans (19a-32a; 44a-46a, 48a-
5l1a) provided for controlling the operation of the device and
storage neans (19b-32b; 44a-46b, 48a-51b) , is associated wth
at least one of the specified zones, and holds animal specific
data only of the mlking animals which are allowed to visit the
at |least one zone, with which the device is associated, wherein
said animal specific data contain control data wused by the
control means of the device in controlling the operation of the

devi ce .

12. The dairy farm system of claim 11 wherein said nanagenent

system is arranged to reconfigure the subset of the plurality
of specified zones, which one of the animals is allowed to
visit, e.g. in response to an operator conmand, and to update
the device (s) associ ated with the changed subset of the
plurality of specified zones with respect to said one of the

animal s .

13. A method in a dairy farm system conprising a plurality of
devices (19-32; 44-46, 48-51) for performng actions related to
a plurality of mlking animals; and a managenent system (34)
having control neans (34a) which controls the operation of the
dairy farm system and storage neans (34b) which stores, for

each of the mlking animals, aninal specific data, wherein each
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of the devices has control neans (19a-32a; 44a-46a, 48a-51a)
for controlling the operation of the device and storage neans
(19b-32b; 44a-46b, 48a-51b) , the nethod conprising the steps

of :

- specifying a plurality of zones of the dairy farm system
each of which being capable of housing one or several ones of a

plurality of mlking animals at a tine;

- allowing each of at Ileast sone of the animals to visit a

subset only of the specified zones;

- allowing different mlking animals to be mxed wth one
another in at least one of the plurality of zones and to be
separated from one another in at least two of the plurality of

Z0nes ;

- identifying each of the mlking animals which visits a

passage  (33) leading away from a zone and allowing the
identified mlking animal to pass through the passage only if
the milKki ng animal is allowed to visit the zone to which the

passage | eads;

- associating each of the devices with at least one of the

speci fied zones;

- storing in the storage neans of each of the devices aninal
specific data of only the mlking animals which are allowed to
visit the at least one zone, wth which the device s
associ ated, wherein said animal specific data contain control
data used by the control means of the device in controlling the

operation of the device.

14. The nmethod of claim 13 wherein the subset of the specified
zones, which one of the animals is allowed to visit, is
reconfigured, e.g. in response to an operator conmmand, and the

ani mal specific data stored in the storage neans of the
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device (s) associated with the changed subset of the specified

zones is updated with respect to said one of the aninals.
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