I*I Innovation, Sciences et Innovation, Science and CA 2857449 C 2019/06/04

Développement economique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 857 449
(12 BREVET CANADIEN
CANADIAN PATENT
13) G
(86) Date de depot PCT/PCT Filing Date: 2012/12/14 (51) Cl.Int./Int.Cl. A07J 5/007(2006.01)

(87) Date publication PCT/PCT Publication Date: 2013/06/27 | (72) Inventeurs/Inventors:

1 . HEMPENIUS, AGE, NL;
(45) Date de délivrance/lssue Date: 2019/06/04 DE GROOT ESTER NL:

(85) Entree phase nationale/National Entry: 2014/05/29 KOOL, LEENDERT, NL

(86) N” demande PCT/PCT Application No.: NL 2012/050890 | (73 Propriétaire/Owner:

(87) N° publication PCT/PCT Publication No.: 2013/095122 LELY PATENT N.V., NL

(30) Priorité/Priority: 2011/12/21 (NL2008005) (74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : PROCEDE ET SYSTEME DE GESTION D'UN GROUPE D'ANIMAUX LAITIERS
54) Title: METHOD AND SYSTEM FOR MANAGING A GROUP OF DAIRY ANIMALS

(57) Abréegée/Abstract:

A method for managing a group of dairy animals (10, 10A) comprises using a milking station (20) to automatically milk each dairy
animal In the group of dairy animals. A subgroup (10A) of dairy animals to be separated from the group of dairy animals (10, 10A) Is
determined. A planned collection time Is determined, at which time It is planned that the dairy animals in the subgroup of dairy
animals to be separated are separated from the group of dairy animals. An individual separation period, which Is determined by the
length of time from a start time, preceding the planned collection time, to the planned collection time, Is selected separately, for
each Individual dairy animal in the subgroup of dairy animals to be separated, in dependence of a property of said individual dairy
animal. Each individual dairy animal in the subgroup of dairy animals to be separated Is separated from the group of dairy animals
during the individual separation period selected for said dairy animal.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



w0 2013/095122 A1 [HJ AN SRR AR 000 RO RO AL

(43) International Publication Date

CA 02857449 2014-05-295

Organization
International Bureau

WIPOIPCT

27 June 2013 (27.06.2013)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2013/095122 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

International Patent Classification:

A01J 5/007 (2006.01)

International Application Number:
PCT/NL2012/050890

International Filing Date:
14 December 2012 (14.12.2012)

Filing Language: Dutch
Publication Language: English
Priority Data:

2008005 21 December 2011 (21.12.2011) NL

Applicant: LELY PATENT N.V. [NL/NL]; Weverskade
110, NL-3147 PA Maassluis (NL).

Inventors: HEMPENIUS, Age; Weverskade 110, NL-
3147 PA Maassluis (NL). DE GROOT, Ester; Meerpolder
31, NL-2717 PB Zoetermeer (NL). KOOL, Leendert;
Koolwikseweg 37a, NL-2821 NT Stolwik (NL).

Agent: CORTEN, M. J. F. M.; Weverskade 110, NL-
3147 PA Maassluis (NL).

Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, 5G, SK, SL, SM, ST, SV, SY, TH, TJ,
M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
/M, IW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time [imit for amending the
claims and to be republished in the event of receipt of

amendments (Rule 48.2(h))

(54) Title: METHOD AND SYSTEM FOR MANAGING A GROUP OF DAIRY ANIMALS

FIG. 1

32

-

.
/

o)

PSRN
C /

|

VA
o (W 500 0 0

(57) Abstract: A method for managing a group of dairy animals (10, 10A) comprises using a milking station (20) to automatically

milk each dairy animal in the g
imals (10, 10A) is dete
group of dairy animals to be separated are separated from the gi

separately, for each mmdividual dairy animal in the subg

rcoup of dairy animals. A subgroup (10A) of dairy animals to be separated from the group of dairy an-
'mined. A planned collection time is determined, at which time it is planned that the dairy animals in the sub -
roup of dairy animals. An individual separation period, which 1s de-
termined by the length of time from a start time, preceding the planned collection time, to the planned collection time, 1s selected
coup of dairy animals to be separated, in dependence of a property of said in -

dividual dairy animal. Fach individual dairy animal in the subgroup of dairy animals to be separated 1s separated from the group of
dairy animals during the individual separation period selected for said dairy animal.
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Title: Method and system for managing a group of dairy animals

The Invention relates to a method for managing a group of dairy
animails, comprising:

- automatically milking a dairy animal, in the group of dairy animals, which
presents itself at the milking station,

- determining a subgroup of dairy animals to be separated from the group of
dairy animals,

- determining a separation period, defined by a start time and an end time, Iin
which the dairy animals in the subgroup of dairy animals to be separated which
present themselves at the milking station during the separation period are separated
from the group of dairy animals.

In automatic milking systems, it is generally known to separate a
subgroup of dairy animals which meet a predetermined criterion from a group of dairy
animals in a milking shed area, for example to inseminate or give medical treatment
to the dairy animals in the subgroup to be separated. In this case, the intention is that
the dairy animals to be separated are separated from the other dairy animals in the
group at a planned collection time into a separation area which is screened from the
milking shed area.

In an automatic milking system, the dairy animals present themselves at
a milking station which is provided with a milking robot. In order to separate the dairy
animals in the subgroup, a predetermined separation period is set. The separation
period is determined by the length of time from a start time, preceding the planned
collection time, to the planned collection time. If the dairy animal has presented itself
at the milking station outside of the separation period, it is guided back to the group of
dairy animals, If appropriate following milking. If, however, the automatic milking
occurs during the separation period, it is determined whether said dairy animal
belongs in the subgroup to be separated. If that is the case, said dairy animal is
subsequently separated. During the separation period, the dairy animals to be
separated are therefore directed into the screened separation area, and the dairy

animals which are not to be separated are guided back to the milking shed area.
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In practice, however, it has been found that the predetermined
separation period is not optimal for the dairy animals in the subgroup to be separated.
It the separation period is relatively short, there is a risk that not all of the dairy
animals to be separated will be collected in the separation area at the planned
collection time. On the other hand, a relatively long separation period can lead to
relatively long waiting times for the separated dairy animals in the separation area. As
a result, the milking interval between two successive milking operations for those
separated dairy animals can become so long that the milking behaviour and the milk
production of said dairy animals are disrupted.

It 1Is an object of the invention to provide a method and a system for
managing a group of dairy animals which improve the separation of a subgroup of
dairy animals from the group of dairy animals.

This object is achieved according to the invention by a method for
managing a group of dairy animals, comprising:

- automatically milking, with a milking station, a dairy animal, of the group of
dairy animals, which presents itself at the milking station,

- determining a subgroup of dairy animals to be separated from the group of
dairy animals,

- determining a separation period, defined by a start time and an end time, in
which the dairy animals in the subgroup of dairy animals to be separated, which
present themselves at the milking station during the separation period, are separated
from the group of dairy animals,
characterized in that an individual separation period, which is determined by the
length of time from an individual start time, preceding the end time, to the end time, is
selected separately, for each individual dairy animal in the subgroup of dairy animals
to be separated, in dependence of a property of said individual dairy animal, and in
that said individual dairy animal in the subgroup of dairy animals to be separated is
separated from the group of dairy animals when it presents itself at the milking station

during the individual separation period selected for said dairy animal.

In the prior art, as described above, a common separation period is

selected for all of the dairy animals to be separated. Said separation period is



10

15

20

25

30

CA 02857449 2014-05b-29

WO 2013/095122 PCT/NL2012/0350890

iInevitably a compromise, where it is necessary to consider the various properties of
the dairy animals to be separated. This gives rise, on the one hand, to the risk that
not all of the dairy animals to be separated are actually separated at the planned
collection time, since the separation period determined as a compromise is too short
for a number of the dairy animals to be separated. It should be noted that, as a result
of the voluntary milking, there is no guarantee that every dairy animal will actually be
separated. On the other hand, the separation period determined as a compromise
may be too long for a number of the dairy animals to be separated, as a result of
which the milking behaviour and the milk production of those dairy animals are
disrupted. It should also be noted that it is not necessary for the separation periods to
be different for each animal, but that said separation periods may also be the same
for two or more animals, for example if the relevant property for those animals has the
same value. The important point is that the invention provides the possibility of
various separation periods.

According to the invention, by contrast, an individual separation period is
selected separately for each individual dairy animal in the subgroup of dairy animals
to be separated. The individual separation period is therefore not a compromise, but
Is separately tailored to each dairy animal to be separated. Within the individual
separation period selected for said dairy animal, said dairy animal in the subgroup of
dairy animals to be separated is separated from the group of dairy animals, whereas
outside of this individual separation period said dairy animal is guided back to the
group of dairy animals. The fact that the separation period is adapted to each
Individual dairy animal minimizes the risk that the dairy animals in the subgroup to be
separated have not yet been separated at the planned collection time. It is also
possible in a simple manner to substantially preclude the situation where one or more
dairy animals have to wait, as a result of the separation, for such a long time until the
following milking operation that the milking behaviour and the milk production are
disrupted. This improves the separation of a subgroup of dairy animals from the group
of dairy animals. It should be noted that it is not necessary for all dairy animals to be
milked by the milking device. Sometimes milking by hand will be required and
sometimes the animals will not have any milk. In principle, however, the intention is

for the milking device to milk all of the dairy animals.
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It should be noted that it is also possible, in principle, for the subgroup to
contain one single dairy ﬁanimal. Since there 1s then only one relevant separation
period, the advantage of the invention will barely be evident. That will predominantly
be the case when there is a plurality of dairy animals in the subgroup. The subgroup
therefore advantageously comprises a plurality of dairy animals.

According to the invention, it is possible for each dairy animal to have an
iIndividual desired milking interval, which is determined by the desired length of time
between two successive milking operations for said dairy animal, wherein the
individual separation period is selected separately, for each individual dairy animal in
the subgroup of dairy animals to be separated, in dependence of the individual
desired milking interval for said dairy animal. Selecting the individual desired milking
interval as the property of said individual dairy animal which is used as the basis for
selecting the individual separation period makes the separation method particularly
reliable and animal-friendly. It is therefore possible to take into account, in an
optimum manner, said milking interval and in particular the differences in milking
interval between individual animals, so that an animal with a short desired milking
interval does not have to remain separated for an unnecessarily long time because
there is also a dairy animal with a long desired milking interval, in which case a long
separation period would have been set, as is the case in the prior art. The individual
separation periods are now independent of one another. It should be noted that a

desired milking frequency (in number of milking operations per 24 hours) is

sometimes selected, rather than a desired milking interval. These are of course

equivalent, since "desired milking interval" = "24 hours / desired milking frequency".
The individual separation period is, for example, at least equal to part of
the individual desired milking interval for said dairy animal, in particular at least equal
to the individual desired milking interval for said dairy animal. The part of the milking
interval may relate to a percentage of 80%, for example, with it being possible to
select this percentage in particular individually for each animal. It is therefore
possible, for example, to take into account a longer treatment time, so that the
resulting increase in the milking interval does not have a disadvantageous effect. In
the case of a lower percentage, there is of course a greater risk that a dairy animal

will not present itself at the milking station and will therefore also not be separated.
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It 1Is possible, in particular, for the individual separation period to be at
least equal to the sum of the individual desired milking interval for said dairy animal
and a predetermined length of time and/or a predetermined percentage of the
individual desired milking interval for said dairy animal. The individual separation
period is thus selected in each case in dependence of the individual desired milking
interval, with it being possible to accurately set the individual separation period. It
should be noted that the sum of the milking interval plus a negative percentage
thereof is equal to the complementary part of the milking interval, for example "milking
interval + -15% of the interval” = "85% of the milking interval”. It is therefore also
possible to use part of the milking interval as the separation period.

According to the invention, it is alternatively possible for each dairy
animal to have an individual average milking interval, which is determined by the
average of a plurality of measured values for the length of time between two
successive milking operations for said dairy animal, wherein the individual separation
period Is selected separately, for each individual dairy animal in the subgroup of dairy
animals to be separated, in dependence of the individual average milking interval for
sald dairy animal. Selecting the individual average milking interval as the property of
said Individual dairy animal which is used as the basis for selecting the individual
separation period means that the separation method is based on historical data
relating to said individual dairy animal. This results in a particularly reliable separation
of the dairy animals to be separated, without adversely affecting the process of
milking the group of dairy animals. It may be the case, for example, that a dairy
animal does indeed have a short desired milking interval, but that it often does not
present itself at the milking station on time. In practice, therefore, the actual milking
interval will differ significantly from the desired milking interval, and the latter thus
represents a less reliable basis for the most advantageous separation period.

In this case, it is possible for the individual separation period to be at
least equal to the individual average milking interval for said dairy animal. The
individual separation period is, for example, at least equal to the sum of the individual
average milking interval for said dairy animal and a predetermined length of time
and/or a predetermined percentage of the individual average milking interval for said

dairy animal and/or a length of time which is dependent on the dispersion of the
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individual average milking interval for said dairy animal. A separation period based on
the individual average milking interval and the dispersion thereof represents, in
particular, a good basis for calculating a practical separation period. Here, the
individual separation period is in each case selected in dependence of the individual
average milking interval, with it being possible to accurately fine-tune the individual
separation period.

In addition, it is possible according to the invention for each dairy animal
to have an individual average visiting interval, which is determined by the average of
a plurality of measured values for the length of time between two successive visits to
the milking station for said dairy animal, wherein the individual separation period is
selected separately, for each individual dairy animal in the subgroup of dairy animals
to be separated, in dependence of the individual average visiting interval for said
dairy animal. Selecting the individual average visiting interval as the property of said
Individual dairy animal which i1s used as the basis for selecting the individual
separation period means that the separation method is based on historical data
relating to said individual dairy animal. This takes into account how often each
Individual dairy animal presents itself at the milking station, even if said dairy animal is
not milked. This leads to a further refinement of the separation of the dairy animals to
be separated, without adversely affecting the process of milking the group of dairy
animails.

In this case, it is possible for the individual separation period to be at
least equal to the individual average visiting interval for said dairy animal. For
example, the individual separation period is at least equal to the sum of the individual
average visiting interval for said dairy animal and a predetermined length of time
and/or a predetermined percentage of the individual average visiting interval for said
dairy animal and/or a length of time which is dependent on the statistical dispersal
(spread) of the individual average visiting interval for said dairy animal. This offers the
possibility of accurately adapting the individual separation period to the properties of
the dairy animals in the group. In the case of a dairy animal which appears to have a
high and preferably reliable visiting frequency, i.e. with a low dispersion, it is therefore
preferable not to separate the dairy animal when it is milked at the start of a

separation period determined solely in dependence of the milking interval, since the
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dairy animal will subsequently return to the milking station before the desired
separation time, with a high degree of reliability. It is therefore still possible to
separate the dairy animal in time, without it needing to be enclosed for too long.

The invention also relates to a system for managing a group of dairy
animals using a method according to the invention, in particular comprising:

- an accommodation area for the dairy animals of the group of dairy animals,
for example a shed area and/or a grazing area, in which accommodation area the
dairy animals in the group of dairy animals can preferably roam substantially freely,

- a separation area for separating thereinto a subgroup of dairy animals from
the group of dairy animals,

- a distribution area, which adjoins the accommodation area and adjoins the
separation area, which distribution area is provided with a distribution device, which is
actuable between an accommodation state, in which a dairy animal is guidable to the
accommodation area, and a separation state, in which a dairy animal is guidable to
the separation area,

- a milking station for automatically milking the dairy animals in the group of
dairy animals, which milking station is arranged in the accommoadation area,

- an identification device for identifying the dairy animals in the group of dairy
animals and supplying an animal identification signal,

- a control unit, which is configured to determine a subgroup of dairy animals to
be separated from the group of dairy animals, for example by directly inputting the
dairy animals to be separated or by inputting a criterion for the dairy animals to be
separated, which control unit is provided with an input device for inputting a
separation period, defined by a start time and an end time, in which the dairy animals
In the subgroup of dairy animals to be separated which present themselves at the
milking station during the separation period are separated from the group of dairy
animals, and which control unit is connected to the identification device for receiving
the animal identification signal and is connected to the distribution device for
actuating said distribution device between the accommodation state and the
separation state,
wherein the control unit is configured to separately select, for each individual dairy

animal in the subgroup of dairy animals to be separated and in dependence of a
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property of said individual dairy animal, an individual separation period, which is
determined by the length of time from an individual start time, preceding the end time,
to the end time, and in that the control unit is configured to actuate the distribution
device in such a way that an individual dairy animal, in the subgroup of dairy animals
to be separated, which presents itself at the milking station during the individual
separation period selected for said dairy animal, is separated from the group of dairy
animals into the separation area.

The system according to the invention has the same advantages as
described above for the method according to the invention. The system according to
the invention can also be combined with one or more of the properties described
above for the method according-to the invention. It should be noted that it should be
possible for the distribution area to be limited to the area in which the distribution
device can move, such as a space for movable railings. There can of course be no
guarantee, In the case of the system too, that every animal will be separated on time,
but the system is capable of achieving this. In the event that it is not possible to
separate an animal on time, there is of course still the possibility of the farmer or other
person retrieving and separating said animal.

It 1s possible, according to the invention, for the identification device to
be arranged in the milking station. By identifying each dairy animal in the milking
station, it is possible for the contro! unit to determine whether said dairy animal
belongs in the subgroup of dairy animals to be separated. If said dairy animal belongs
in the subgroup of dairy animals to be separated and the automatic milking is carried
out during the individual separation period for said dairy animal, said dairy animal is
separated Iinto the separation area immediately after the automatic milking, by
actuating the distribution device with the aid of the control unit.

The accommodation area may, however, also be provided with at least
one feeding device. In this case, the identification device can be arranged on the
feeding device. After a dairy animal to be separated has presented itself at the
feeding device during the individual separation period for said dairy animal, and this
has been determined by means of the identification device, said dairy animal can be
guided from the feeding device to the separation area, by actuating the distribution

device with the aid of the control unit.
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According to one aspect of the present invention, there is provided method
for managing a group of dairy animals, comprising: automatically milking, with a milking
station, a dairy animal, of the group of dairy animals, which presents itself at the milking
station, determining a subgroup of dairy animals to be separated from the group of dairy
animals, determining a separation period, defined by a start time and an end time, In
which the dairy animals in the subgroup of dairy animals to be separated which present
themselves at the milking station during the separation period are separated from the
group of dairy animals, wherein an individual separation period, which is determined by
the length of time from an individual start time, preceding the end time, to the end time, is
selected separately, for each individual dairy animal in the subgroup of dairy animals to
be separated, in dependence of a property of said individual dairy animal, and in that
said individual dairy animal in the subgroup of dairy animals to be separated is separated
from the group of dairy animals when it presents itself at the milking station during the
individual separation period selected for said dairy animal.

CA 2857449 2019-01-07
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The invention will now be explained in mdre detail in dependence of the
drawing, which diagrammatically shows an exemplary embodiment of a system for
managing a group of dairy animals according to the invention.

The system for managing a group of dairy animals 10 according to the
iInvention is indicated in its entirety by reference numeral 1 in Figure 1. The system 1
comprises a shed area 2 and a grazing area 3 for the dairy animals 10. The shed
area 2 Is surrounded by a wall 6. The wall 6 delimits an interior area 8 of the shed
area 2, iIn which a plurality of cubicles 14, a concentrated feed trough 16 and a
drinking water trough 18 are arranged. The grazing area 3 is delimited by means of a
fence 12. The grazing area 3 is provided with grass (not shown). The grazing area 3
can be accessed from the interior area 8 of the shed area 2 via an opening in the wall
6, which can be closed by means of a shed door 38. When the shed door 38 is open,
the grazing area 3 and the shed area 2 together form an accommodation area for the
group of dairy animals 10. In the case of a closed shed door 38, the shed area 2
forms the accommodation area for the group of dairy animals 10. It should be noted
that it Is also possible to provide a selectively opening gate between the shed area 2
and the grazing area 3. This gate only opens for an animal, for example, when less
than a predetermined part of the desired milking interval which applies to said animal
has passed since the most recent milking operation for said animal. This increases
the chance that the animal will not be too far away from the milking station when the
desired milking interval elapses. It is also possible to only allow the gate to open if
there is either still a predetermined minimum time until the desired end time of the
separation period for said animal, or if at most a predetermined part of the separation
period which applies to said animal has passed. It is therefore possible to prevent the
animal from moving too far away from the milking station by the time the end time is
reached. The chance for effective separation is thus not negatively influenced by the
animals roaming too far.

The system 1 further comprises a milking station 20 for automatically
milking each dairy animal 10 in the group of dairy animals 10. The milking station 20
IS Installed in the shed area 2. The milking station 20 is screened from the interior
area 8 of the-shed area 2 by means of railings 26. The milking station 20 comprises a

robot arm 22 and a second concentrated feed trough 24. The milking station 20
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comprises an access door 28 and an exit door 30. The access door 28 and the exit
door 30 can each be actuated remotely, for example, between an open and a closed
state.

In this exemplary embodiment, the exit door 30 of the milking station 20
opens out into a distribution area 32. The distribution area 32 is delimited by a railing
33, which is provided with a return door 36 and a separation door 37. Both the return
door 36 and the separation door 37 can be actuated remotely, for example, between
an open and a closed state. When the return door 36 is in the open state, the
distribution area 32 is connected to the interior area 8 of the shed area 2. When the
separation door 37 is in the open state, it leads from the distribution area 32 to the
separation area 4.

The system 1 is provided with a control unit (not shown). The control
unit i1Is formed by a computer, for example. The control unit actuates the milking
station 20, and also controls the return door 36 and the separation door 37 of the
distribution area 32. The control unit may also be in the form of separate computers.
In addition, the control unit is connected to an identification device (not shown) for
identifying each dairy animal in the group of dairy animals 10. The Iidentification
device comprises a plurality of identification sensors, for example, which are arranged
at the access door 28, the feed troughs 16 and 24 and the doors 36, 37. Preferably,
the drinking trough 18 is also provided with an identification sensor. The identification
sensors are configured to work together with identification means provided on each
dairy animal 10. The identification means comprises an RFID device, for example.

The separation of a subgroup of dairy animals 10A from the group of
dairy animals 10 is carried out as follows.

The subgroup of dairy animals 10A to be separated is determined in the
control unit. The dairy animals 10A to be separated can be input directly into the
control unit, for example. It is also possible to input a criterion into the control unit, in
dependence of which the control unit determines which dairy animals 10A in the
group of dairy animals 10 must be separated. In addition, a planned collection time is
Input into the control unit, at which collection time it is planned that the dairy animals
10A in the subgroup of dairy animals to be separated are separated from the group of

dairy animals 10 in the accommodation area 2, 3.
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Furthermore, the control unit separately determines an individual
separation period, which is defined by the length of time from a start time, preceding
the planned collection time, to the planned collection time, for each individual dairy
animal 10A in the subgroup of dairy animals 10A to be separated. The individual
separation period for each individual dairy animal 10A is selected in dependence of a
property of said individual dairy animal 10A.

For example, the individual separation period is selected in dependence
of the individual desired milking interval for said dairy animal 10A, which is
determined by the desired length of time between two successive milking operations
by the milking station 20 for said dairy animal 10A. In this case, the individual
separation period can be at least equal, for example, to the individual desired milking
interval for said dairy animal 10A or at least equal to the sum of the individual desired
milking interval for said dairy animal 10A and a predetermined length of time and/or a
predetermined percentage of the individual desired milking interval for said dairy
animal 10A.

As an alternative, the individual separation period can be selected in
dependence of the individual average milking interval for said dairy animal 10A, which
Is determined by the average of a plurality of measured values for the length of time
between two successive milking operations by the milking station 20 for said dairy
animal 10A.

In this case, it is possible for the individual separation period to be at
least equal to the individual average milking interval for said dairy animal 10A. For
example, the individual separation period can be at least equal to the sum of the
individual average milking interval for said dairy animal 10A and a predetermined
length of time and/or a predetermined percentage of the individual average milking
Interval for said dairy animal 10A and/or a length of time which is dependent on the
dispersion of the individual average milking interval for said dairy animal.

In a further alternative, the individual separation period is selected in
dependence of the individual average visiting interval for said dairy animal 10A, which
IS determined by the average of a plurality of measured values for the length of time

between two successive visits to the milking station 20 for said dairy animal 10A.
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According to this further alternative, it is possible for the individual
scparation period to be at least equal to the individual average visiting interval for said
dairy animal 10A. For example, the individual separation period is at least equal to the
sum of the individual average visiting interval for said dairy animal 10A and a
predetermined length of time and/or a predetermined percentage of the individual
average visiting interval for said dairy animal 10A and/or a length of time which is
dependent on the dispersion of the individual average visiting interval for said dairy
animal 10A.

The dairy animals 10 can roam substantially freely in the interior area 8
of the shed area 2. The dairy animals 10 present themselves voluntarily at the milking
station 20 to be automatically milked. When a dairy animal 10 presents itself at the
milking station 20, the dairy animal is identified at the access door 28 and/or at the
feed trough 24. The control unit can thereby determine whether the dairy animal 10
belongs in the subgroup of dairy animals 10A to be separated. It should be noted that
the ability to roam freely is not a requirement of the invention. It is sufficient if the
animals can reach the milking station of their own accord, even if there are routes
prescribed for this purpose, as in the case of so-called "forced cow traffic".

If the dairy animal 10 does not need to be separated, the control unit
actuates the return door 36 into the open state and the separation door 37 into the
closed state. The dairy animal 10, which leaves the milking station 20 via the exit door
30, will thereby be guided back via the return door 36 to the interior area 8 of the shed
area 2.

If, on the other hand, the identification at the access door 28 and/or at
the feed trough 24 of the milking station 20 reveals that the dairy animal belongs in
the subgroup of dairy animals 10A to be separated, the control unit subsequently
determines whether said dairy animal 10A is at that point in time within the individual
separation period for said dairy animal 10A. The individual separation period for said
dairy animal 10A is stored in the control unit.

If the dairy animal 10A is at that point in time within the individual
separation period for said dairy animal 10A, the control unit moves the return door 36
into the closed state and the separation door 37 into the open state. The dairy animal

10A to be separated is therefore subsequently routed into the separation area 4.
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However, If the dairy animal 10A, at the time of identification at the
access door 28 and/or at the feed trough 24 of the milking station 20, is not yet within
the individual separation period for said dairy animal, the control unit ensures that the
return door 36 is in the open state and that the separation door 37 is in the closed
state. The dairy animal 10A, which leaves the milking station 20 via the exit door 30,
IS thereby guided back to the interior area 8 of the shed area 2 via the return door 36.

If the same dairy animal 10A later returns to the milking station 20 to be
milked, the control unit once again determines whether said dairy animal 10A is at
that point in time within the individual separation period for said dairy animal 10A. If
this is the case at that point in time, the return door 36 is closed by the control unit
and the separation door 37 is opened by the control unit. Before this, the dairy animal
10A is milked one further time. Afterwards, the dairy animal 10A is separated into the
separation area 4.

The invention is not limited to the exemplary embodiment shown in the
drawing. The person skilled in the art can make various modifications which are within
the scope of the invention. For example, the return door 36 and the separation door
37 can be Integrated into a single door which is displaceable between a first state, in
which the door provides access to the accommodation area and simultaneously
closes off the separation area, and a second state, in which the door provides access
to the separation area and simultaneously closes off the accommodation area. It is
also possible, for example, to carry out the separation prior to the milking. In that
case, the distribution area is located in front of the access door of the milking station.
In addition, the separation can be carried out at another location in the system, for

example at a feeding station, such as the feed trough 16 or the drinking water trough
18.
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CLAIMS:

1. Method for managing a group of dairy animals, comprising:

- automatically milking, with a milking station, a dairy animal, of the group of
dairy animals, which presents itself at the milking station,

- determining a subgroup of dairy animals to be separated from the group of
dairy animals,

- determining a separation period, defined by a start time and an end time, In
which the dairy animalis in the subgroup of dairy animals to be separated which present
themselves at the milking station during the separation period are separated from the
group of dairy animals,
wherein an individual separation period, which is determined by the length of time from
an individual start time, preceding the end time, to the end time, Is selected separately,
for each individual dairy animal in the subgroup of dairy animals to be separated, in
dependence of a property of said individual dairy animal, and in that said individual dairy
animal in the subgroup of dairy animals to be separated i1s separated from the group of
dairy animals when it presents itself at the milking station during the individual separation
period selected for said dairy animal.

2. Method according to Claim 1, wherein each dairy animal has an individual
desired milking interval, which is determined by the desired length of time between two
successive milking operations for said dairy animal, and wherein the individual

separation period is selected separately, for each individual dairy animal in the subgroup
of dairy animals to be separated, in dependence of the individual desired milking interval

for said dairy animai.

3. Method according to Claim 2, wherein the individual separation period is at
least equal to the individual desired milking interval for said dairy animali.

4. Method according to Claim 2 or 3, wherein the individual separation period
IS at least equal to the sum of the individual desired milking interval for said dairy animal
and a predetermined length of time.

S. Method according to any one of Claims 2-4, wherein the individual

separation period is at least equal to the sum of the individual desired milking interval for
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said dairy animal and a predetermined percentage of the individual desired milking
interval for said dairy animal.

6. Method according to any one of Claims 1-5, wherein each dairy animal has
an individual average milking interval, which is determined by the average of a plurality of
measured values for the length of time between two successive milking operations for
said dairy animal, and wherein the individual separation period is selected separately, for
each individual dairy animal in the subgroup of dairy animals to be separated, In
dependence of the individual average milking interval for said dairy animal.

/. Method according to Claim 6, wherein the individual separation period is at
least equal to the individual average milking interval for said dairy animal.

8. Method according to Claim 6 or 7, wherein the individual separation period
is at least equal to the sum of the individual average milking interval for said dairy animai
and a predetermined length of time.

9. Method according to any one of Claims 6-8, wherein the individual
separation period is at least equal to the sum of the individual average milking interval for
said dairy animal and a predetermined percentage of the individual average milking
interval for said dairy animal.

10. Method according to any one of Claims 6-9, wherein the individual
separation period is at least equal to the sum of the individual average milking interval for
said dairy animal and a length of time which is dependent on the dispersion of the
individual average milking interval for said dairy animal.

11. Method according to any one of Claims 1-10, wherein each dairy animal
has an individual average visiting interval, which is determined by the average of a
plurality of measured values for the length of time between two successive visits to the
milking station for said dairy animal, and wherein the individual separation period is
selected separately, for each individual dairy animal in the subgroup of dairy animals to
be separated, in dependence of the individual average visiting interval for said dairy
animal.

12. Method according to Claim 11, wherein the individual separation period is

at least equal to the individual average visiting interval for said dairy animal.
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13. Method according to Claim 11 or 12, wherein the individual separation
period is at least equal to the sum of the individual average visiting interval for said dairy
animal and a predetermined length of time.

14. Method according to any one of Claims 11-13, wherein the individual
separation period is at least equal to the sum of the individual average visiting interval for
said dairy animal and a predetermined percentage of the individual average visiting
interval for said dairy animal.

15. Method according to any one of Claims 11-14, wherein the individual
separation period is at least equal to the sum of the individual average visiting interval for
said dairy animal and a length of time which is dependent on the dispersion of the
individual average visiting interval for said dairy animal.

16. System for managing a group of dairy animals using a method according to
any one of Claims 1-15, in particular comprising:

- an accommodation area for the dairy animals of the group of dairy animals, for
example a shed area and/or a grazing area, in which accommodation area the dairy
animals of the group of dairy animals can preferably roam substantially freely,

- a separation area for separating thereinto a subgroup of dairy animals from the
group of dairy animals,

- a distribution area, which adjoins the accommodation area and adjoins the
separation area, which distribution area is provided with a distribution device, which is
actuable between an accommodation state, in which a dairy animal is guidable to the
accommodation area, and a separation state, in which a dairy animal is guidable to the

separation area,

- a milking station for automatically milking the dairy animals, which milking
station is arranged in the accommodation area,

- an identification device for identifying the dairy animals in the group of dairy
animals and supplying an animal identification signal,

- a control unit, which is configured to determine a subgroup of dairy animais to
be separated from the group of dairy animals, which control unit is provided with an input
device for inputting a separation period, defined by a start time and an end time, in which

the dairy animals in the subgroup of dairy animals to be separated which present

CA 2857449 2019-01-07
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themselves at the milking station during the separation period are separated from the
group of dairy animals, and which control unit is connected to the identification device for
receiving the animal identification signal and is connected to the distribution device for
actuating said distribution device between the accommodation state and the separation
state, wherein the control unit is configured to separately select, for each individual dairy
animal in the subgroup of dairy animals to be separated and in dependence of a property
of said individual dairy animal, an individual separation period, which is determined by
the length of time from an individual start time, preceding the end time, to the end time,
and in that the control unit is configured to actuate the distribution device in such a way
that an individual dairy animal, in the subgroup of dairy animals to be separated, which
presents itself at the milking station during the individual separation period selected for
said dairy animal, is separated from the group of dairy animals into the separation area.

CA 2857449 2019-01-07
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