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ABSTRACT
AN ARRANGEMENT FOR AND A METHOD OF MANAGING A HERD OF ANIMALS

An arrangement for managing a herd of animals. Said
arrangement comprises an animal identification System. The
arrangement comprises a central unit provided with a computer
having a memory,' sald memory contalning per animal data in
relation to the hierarchic oxder. The memory contains per
animal data in relation to the jostling behaviour. A method

of managing a herd of animals. In the method a number of

‘automatic animal related treatments are performed. The method

comprises the step of determining the hierarchic order of an

animal, the performance of at least one of the automatic
animal related treatments being controlled at least on the

basis of the determined hierarchic order of an animal.

(Figure 1)
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AN ARRANGEMENT FOR AND A METHOD OF MANAGING A HERD OF ANIMALS

The invention relates to an arrangement for

managing a herd of animals, said arrangement comprising an
5 animal identification system.
Such an arrangement 1s generally known. Although

such an arrangement functions satisfactorily and takes over

much time-consuming work from a farmer, in practice there

appears to be a need for an 1mproved arrangement, for it has

10 appeared that there may be for example a great difference in
walting time for admitting an animal to a certain area.

It is an object of the invention to provide an

arrangement for managing a herd of animals that enables an

1mproved management.

15 For that purpose an arrangement of the above-
described type according to the invention comprises the
measures mentioned in the characterizing part of claim 1. The
invention 1is Dbased on the insight that not eonly the
arrangement for managing a herd' 1s active for managing\ the

200 herd, but that also the animals of the herd themselves

participate in the management. In this conneCtion especlially

the hierarchic order appears to play an important part. It
occurs for example that a dominant animal pushes other

animals away and is for example the first to take fodder.

25 With dairy animals it often appears thct a domlnant anlmal
wishes to be the first to enter a milk box and that other

daliry animals are pushed away by this dominant animal. By

this partially self-managing behaviour of the animals of the
herd the management carried out by the arrangement may be
300 negatively influenced, which is not only undesirable for less

dominant animals (undes:l.red increase of waiting time for

these animals), but also for the efficiency of the

arrangement for example when it comprises a ‘milking robot.

By taking :Lnto account, accordlng to the invention, the

35, hierarchic order within the herd, there can be taken measures
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for providing an improvémént both for the animals of the herd

and the production of the arrangement.

Tn an embodiment an arrangement according to the

invention is characterized 1in that there 1is provided a

5 hierarchic order determining means for determining data in
relation to the hierarchic order, said hierarchic order
'determi'ning means supplying the determined data in relation
to the hierarchic order to the memory that stores these data.
Such a hierarchic order determining means may be constituted

10 Dby the animal identification system, a camera or the like,
possibly in combination with a computer. Due to  this the
arrangement generates itself the glata in relation to the
hierarchic order. Preferably the data are .updated in the
memory. ' '

15 The herd 1s preferably managed by the arrangement

at least with the aid of the data regarding the hierarchic

order. .
Although.‘in- general dominant animals try to be the

first to gain access to an area or to obtain fodder, in some

20 cases 1t may occur that dominant animals are the last to gain

access, precisely because these dominant animals first wish
Co dominate all the other animals. This behaviour is also
called jostling behavigur and 1is present, as-. every farmer
knows, to a graater or lesser extent with each animal; By not

25 only taking the hierarchic order but also the Fjostling -
behaviour into account, it is possible to obtain an optimaliy
functioning arrangement. In an embodiment of an arrangemant
according to the invention this is achieved in -that the
memory 1s adapted to contain per animal data in relation to

30 the jostling behaviour. The herd is prefarably managed by the
arrangement at least with the aid of the data' regarding the
jostling behaviour. \

If desired, the central unit may comprise an input

means for 1nputting per animal e.g. by a farmer, data about

35 the hierarchic order respectively about the Jostling



10

15

20

25

30

35

CA 02372048 2002-02-12

behaviour. Additionally or alternatively these data may be

‘generated by the arrangement itself.

In particular 1t has appeared that in the vicinity
of gates the circulation may be negatively influenced by
dominant, Jjostling animals. In an embodiment of an
arrangement according to the invention said circula'tion_ can
be improved when the arrangement is provided with an area for
Containing a number of animals, said area having an entrlan-ce
gate respectively an exit gate, the operation of at leaat one
of the gates being controlled at least with the aid of data
from the memory. '

In order further to promote the circulation ‘sald
area 1s preferably provided with at least two, possibly
Juxtaposed, entrance gates respectively exit gates. As a
result thereof the animals are enabled to choose another gate
than'that_whose passage is obstructed by a Jjostling animal.

The invention 1is 1in particular advantageously
applied to an arrangement in which the area 1s constituted by
a treatment area. '

The treatment area is preferably constituted by a
mllklng parlour prov:Lded with a milking robot. Precisely in
the situation of a milking parlour provided with ‘a milking
robot the dominant respectively the jostling behaviour may

play an important part. Owing to the natural' instinct of

dalry animals to be milked, an animal may experience

extremely much stress when it is prevented by a Jjostling
animal from entering the milking robot, which has a negative
influence on the health of thé dairy animal. Moreover, it may
negatively influence the milk production. In an embodimént of
an arrangement according l to the invention,  said
disadvantageous behaviour 1is prevented at least .for the |

greater part when in front of the entrance gate respectively

the entrance gates of the milking parlour there is prOV1ded a

;urther area havrng at least one entrance gate for contalnlng

a llmlted number of anlmals
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'In order not to prolong unnecessarily the wailting

time for dairy animals to enter the milking robot, an

embodiment of an arrangement according to the invention 1is

characterized in that the arrangement comprises a detection

device for detecting animals in the further area and for:
issuilng a detection signal, a detection signal indicating
that animals are present in the further area keeping the
entrance gate of the further area closed. As a detection
device the animal identification may be used. As a result
thereof first all the animals present in the further area are |

given the opportunity to enter the milking robot before new

animals are admitted to the further area.

Further 1t has appeared that at feeding stations
the eating behaviour of certain animals may negatively be
influenced by e.qg. dominant, jostling animals. Therefore, the
invention can in particular be applied advantageously to an
arrangement provided with a feeding station with a feeding
trough, an entrance opening to the feeding trough, a closing
means for closing the entrance opening, and a feed supplying

device for intermittently supplying an amount of fodder

and/or drink into the feeding trough, the feeding trough

being ad‘apted to be closed at least with the aid of data from
Che memory. ‘ '

For realizing an optimal feeding of the animals of
the herd, an embodiment of the arrangement acoording to the
invention is characterized in that the arrangement comprises
a feeding station with several Juxtaposed feeding troughs,

each feeding trough being'adapted to be closed at least with

‘ the aid of data from the memory. When for example it is

. detected that an animal - eating from a feeding trough is

pushed away, the feeding trough can be closed. The animal

that pushes away can then no longer obtain fodder from "the

relevant feeding. trough and will soon leave said feeding

trough, so that another animal, in particular the ani‘mal that

has been pushed away, can regain acCeSs to the feeding trough
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by Cohtrolling the \operatioln of the clos‘ing means by the
computer with the aid of the data 'obtained from inter alia
the animal identificatioh system.

In a preferred embodiment of . ‘an arrangement
accordingto the invention, the arrangement is provided with
a detection device for\ determining the quantity of - feed

present in the feeding trough at a point of time after the

supply of a quantity of fodder and/or.drink and for issuling a
first signal for operating the closing means in dependence of
the result of the quantity determination. It has appeared
that animals having made use of the feeding trough, even
after there is no more feed present therein, still keep theilr

heads in the feeding trough during a short to a longer period

of time waiting for additional feed that may still be
supplied. As a result thereof. another animal that 1s ready to
be fed cannot galin access to the feeding trough immediately.
According to the :invention this is prevented by operating,
after an animal has eateh at least a part of the quantity of
fodder and/or drink, t\he closilng means, 1i.e. by moving the
closing means 1into the 'closing positio.n, so that further
access to the feeding trough 1is impossible for that animal.
An animal that has just made use of the feeding trough is
thus urged to release the entrance to the feeding trough.

The detection device ©preferably comprises a
welghing device fOr.weighing the quantity of feed present in
the feeding trough. Said weighing device ‘enables to measure
whether or not there 1is feed present in the feeding trough.
As a result thereof it is possible for the weighing. device,
e.g. after detecting that there is no more feéd- present 1n
the feeding trough, to issue a signal for the operation of
the closing means for cloSing the feedirig trough.

When the detection device comprises a cloék, it is
possible to measure how long the quantity of feed in the
feeding trough remains untouched. By'. setting e.g. an upper.

limit, after said upper _limit has elapsed, i.e. after a
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predetermined threshold time has elapsed, the clock can issue
a first signal for causing the clo'sing means to close. In

particular when data from the weighing device and the clock

are combined, an extremely efficlent use of the feed metering
device is possible. -

' In a preferred embodiment the arrangement J.S
provided with a clock for determining the duration from the
supply of a quantity of fodder and/or drink and for iSsuing,

in dependence of the result of the determination of the

duration, a second signal for operating the clo‘sing means.

The arrangement is preferlably- provided with a closing means
operating device for_operating the closing means on the basis
of the first and/or second signal.

An embodiment of an arrangement according to the

invention is provided with a device for detecting jamming for
the closing means. This prevents an animal from being injured

during closing of the ehtrance-opehing to the feeding trough.

There 1is preferably provided an obstacle detector

for detecting an obstacle in the entrance opening. Such an

- obstacle detector 1s preferably adapted to distinguish

animals and other objects from each other.
It has appeared that animals, after having taken
the quantity of fodder, knock or kick with force against the

feeding trough or a construction supporting same for trying

to obtain additional fodder. According to the invention this

undesired behaviour is prevented by providing an anti-
violence detector. When said anti-violence detector; which
may comprise e.g. a vibration detector, detects that there is

Knocked or ‘the like against the feeding trough, said detector

‘1ssues a signal for operating the closing 'me'ans for closing

the feeding trough.
\'Preferably,the feeding station is further provided

with an -animal ' identification device for identifying  a

particular animal that visits the feeding wunit. Such an

animal  identification device can be used extremely
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advantageously for supplying a quantity of fodder and/or

drink to the feeding trough with the aid of data _from‘ the
animal 1dentificatlion c_ie'vice. With the aid of data from the
animal identification: device the operation of the c¢losing

5 means 1s controlled in an advantageous manner so that it is

possible to forbid a particular animal to- enter the feedlng
Ltrough. Just Dbecause the animal 1identification device 1s
adapted to identify a particular ‘animal, sald device ‘i1s in-
particular suiltable for holding back a:n animal wishing to

phie

10 make use of the feeding trough at an undesired point of time..

Moreover, the animal identification device is adapted to co-

operate with the obstacle detector for obtaining an extremely

efficient functioning of the obstacle detector.

An arrangement according to the invention is in

15 particular characterized in that there is provided a device

for issuing a warning signal indicating that the closing
means 1s going tO'close.'In this manner an animal knows when
the Closing means 1s going to close and thus it is possible
to learn the animal to leave the feeding trough at the issue
20 of the warning signal (e.g. a sound or a light signal).

Not only jostling animals may cause a disturbance

of the normal order of things at a feeding station, but also

so-called gourmets may cause a disturbance. A gourmet is an

animal that'goes from one feeding trough to another and each

25 time only takes a small gquantity of fodder (usually the best
part). Such a disturbance is avoided in an embodiment of an

arrangement according to the invention because of the fact

that the computer is programmed in such a manner that the

closing means of a third'Leeding troucgh 1s operated when the
30 data in the memory 1indicate that, within a predetermined

period of time, an animal has taken less than a first

quantity of_fodder from a first feeding trough, and less than

a second quantity of fodder from a second.feeding trough. The

first and/or second quantity preferably amount(s).to 0.75 kg,

35 whille the period of time _preferably amounts to 15 minutes.
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The arrangement is preferably provided with a

camera for observing the behaviour of an animal. By means

thereof and by means of other devices, such as ‘the animal

ldentification system, the data in The memory can be updated.

In order to be able to influence the behaviour of

o

dominant, jostling animals and to promote the management o:

N

the herd, the arrangement is provided with means of
punishment for punishing animals 1impeding the management of
the herd. Such means of punishment may preferably comprise
loudspeakers, punishment means that are adapted to be put
under eleetric tension or blowing means or the like.

A
p—

It 1s particularly advantageous when the means of

punishment comprise a punishment device that 1s movable from

an 1nvisible to a visible position. The punishment device is

preferably constituted by an inflatable object e. g. 1n the

form of a cow, a wall or the like, a pilcture showing a

frightening image; a partition wall or guide wall or the

like.

It is particularly efficient when the means of
punishment comprise a vehicle moving fOrward automatically.‘
Said vehicle may for example be controlled by cameras and
image recognition programmes. However, a particularly
accurately functioning vehicle 1s obtained when the animals

are provided with an animal identification adapted to be

detected by a positioning system'for'determining the pesition

of the animal, and when the vehicle moving forward

automatically is Control’led at least with the aid of data

from the positioning system. As a positioning system GPS may

ror example be taken into account.

The disadvantage of Jjostling behaviour for other
animals can be obv:Lated when the means of punishment comprise
a punishment path that can be reached via an exit gate, so.
that the jostling animal is not rewarded for its behaViour

g—.

The invention also relates to a method of managing

a herd of animals, in which method a number of automatic
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animal related treatments are performed, characterized in

that the method comprises the step of determining 'the

hierarchic order of an animal.

v

The performance of at least one of the automatic

animal related treatments 1s preferably controlled at least

e

on the basis of the determined hierarchic order of an animal.

An embodiment of a method according to the

invention comprises the step of determining the Jjostling

behaviour of an animal, the performance of at least one of
the automatic animal related treatments being controlled at
least on the besis of the determined jostling behaviour of an
animal.

The animal 'related treatment comprises 1in
particular opening respectively closing ef a gate. The animal

I

.

clated treatment preferably comprises giving access to a

feeding trough.
The determination of the hierarchic order of the

animals preferably takes place initially by manual input of

data based on experience.
Alternatively or additionally the hierarchic order

respectively the jostling behaviour 1s determined and/or

updated by determining the order in which animals of a herd

enter respectively leave an area.

It 1s advantageous when the hierarchic order

respectively the jostling behaviour 1s determined and/or

rﬁ

updated by determining the order in which animals of a herd

make use of a feeding and/or drinking station.

r

The invention will be elucidated hereinafter by way

of example with reference to the drawing, in which:

"

)
s

Figure 1 shows a schematic plan view o

‘arrangement according to the invention;

Figure 2 shows a part of a feeding station 1n an

embodiment of an arrangement according to the invention, and
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Figure 3 shows a part of a feeding station in an

alternative emb_odiment_- of an arrangement acic‘ording to the

invention.

Figure 1 shows a schematic plan view of an
arrangement according to the invention comprising a shed 1

for containing a herd of animals. The shed 1 comprises inter

alia a number of cubicles 2, feeding stations '3a,\ 3b, a
milking parlour 4 with a milking robot 5, and a further area
(waiting area) 6. ' '

The arrangement is further provided with an animal
identification system known per se. Said animal
identification syetem comprises reading units 10 - 15 for
reading the animal identification worn by an animal, in
particular a CcCoOw. -~ AS  known, data from the animal '
identification are cehtrally stored by a central \unit‘ 7
provided with a computer 8 having a memory 9 containing
several memory files. The central unit 7 centrally controls
the functlons of the arrangement.

The waltlng area © has a number of entrance gates

16, 17, 18 (in the embodiment shown three). In the caSe'that

the entrance gates 16, 17, 18 are juxtaposed, there may be

disposed partitions 19, 20. The’waiting.area 6 further has a

number of exit gates 21, 22, 23 (in the embodiment shown
three). One 23 of these exit gates constitutes. at the same

time an entrance gate of the milking parlour 4. There are

further provided selection gates 24, 25 by means of which
animals coming from the other exit gates 21, 22 can posaibly
be guilded to the milking parlour 4. The exit gate 21 and a
selection gate 26 can also give access to a punlshment path
27 in which a waltlng gate 28 1is possrbly prov1ded

In the embodiment shown each feeding station 3a, 3b

has several possibly juxtaposed feeding troughs - 32. A
fe

.*.

eding statlon having only one feedlng trough can also be

applied within the scope of the invention. Fach feedlng
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“trough 32 is provided with a closing means known per se for

closing the entrance to the feeding trough.

- According to the invention the memory 92 is pro.vidéd

per animal of the herd with data in relation to the
hierarchic order o@f the animal in the herd. These data can
initially be inputted with the aid of the data based on |
experience as known to-the farmer;'Possibly additionally, and
when known, there can'be'inputted per animal déta.in relation
to the jostling behaviour into the memory. However, the data
in relation to 'hierarchic order and Jjostling behaviour can
also automatieally be generated and updated by the
arrangement. ' | ' -
The functioning of the arrangement according to the
invention will be explained in further detail with reference
to the entrance to the miiking.parlour 4 and the operation of
the feeding stations 3a, 3b, 1in particular the cperation ot
the closing means for the feeding troughs. However, it ‘ Will
be obvious that the invention is not limited to these tﬁro’
examples, but may be applied to all automatic animal related
Creatments that are customary in managing a -he\-rd of animals.

' When dairy animals wish to make use of .the' milking
robot 5 1n the milking parlour 4, they first have to enter
the Waiting area 6 via Qne\of the entrance gates 16, 17, 18.
wWhen one of the entrance gates 1s blocked- by & dominant;
jostling animal, another animal can use one of the other two
entrance gates. A reading unit 12 detects - wWhich cow is
present at which gate. With the aid of data regarding the
hlerarchic order (and data regarding the‘jostling behaviour,
if any), énd data regarding the history of the animal to be
milked, the central unit 7 is enabled to control the opening

of the entrance gates. There is in particular provided a

detection device, for :__example ~constituted by a counting
device at the entrance gates or a camera 29 provided for
detecting the number of animals in the waiting area 6. When a

predetermined number of animals has been reached, it is
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possible for the centfal unit 7 not to allow animals to enter
the waiting area 6 until said area is completely empty. For
that purpose the detection device supplies a detection signal
to the central wnit 7.

It 1is notlced ‘that the camera 29 (and possibly
other cameras) is not only adapted to determine the number of
animals 1in the waiting area, but also to determine the
behaviour of the animals, for enabling updating of the data

in the memory if desired.

When the limited, predetermined number of animals
1s present 1in the waiting area 6, the \cen'tra,l unit 7 will
control the entrance to the milking parlour 4. Alsc 1n this
case an animal can choose between several exit gates 21, 22,
23. The central unit 7 opens one of these exit gates, e.g. on
the basis of data regarding milking history and hieraichic
order, so that the waiting time per animal does not increase
in an undesired manner. For that purpose there is provided a
reading unit 13. When an animal has not to be milked, or
shows an undesired jostling behsvioﬁr, 1t 1s possible for the
central unit to control the exit gates and the selection
gates 24, 25, 26 in such a manner that an animal is not
guided to the milkihg parlour 4, but to a punishment path 27,

B dairy anilimal that has been milked by the milking
robot 5 can ,leave" the milkihg parlour 4 through exit gates
34, 35, 36. Also in this situation there are provided a
number of gates, .e.g. disposed side by side, beCaus.e it has

appeared that very dominant, jostling animals may wait for

milked animals thus preventing them from leaving the mllklng

parlour. Now that there are provided several ex:Lt gates, an

animal tThat has been milked is able to choose a free exit

gate.
Only when all the animals admitted to the waiting

area 6 have been mllked or anyhow have left the waltlng area

and the mllklng parlour, Wthh can be detected by the reading
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units 13 and 15, the entrance to the waiting area is

released.

P

The gates controlled by the central unit 7 also

p—

provide the possibility of punishing an animal for undesired

behaviour. When for example the presence of an animal at a

certain gate 1s undesirable, said gate can be moved such that

the animal 1is chased away. Furthermore, as described, the

animal can further be guided wvia a punishment _path; It 1s

possible to put a gate (or all the gates if 'desired)

temporarily under electric tension.
Loudspeakers 37 issuing a sound that is unpleasant

to animals may be used alternatively or additionally. There

may further be used blowing means 38 for chasing animals away

P

from undesired places by means of a strong air flow.

A very effective means of punishment is provided by

a vehicle 39 moving forward automatically. Said vehicle 39

may for example be controlled by cameras 29, 30, 31, 40 and
image recognition programmes known per se. However, a
particularly accurately functioning vehicle 39 is obtained

when the animals are provided with an animal identification

adapted to be detected by a positioning system for

determining the position of the anim_al, and when the vehicle

39 moving forward automatically is controlled at least with

the aid of data from the positioning systém; For that purpose

the vehicle 39 may be provided with an aerial 41. Of course,

‘the vehicle is adapted to carry means of punishment.

Due to the fact that the or each feeding trough 32

gluta.
—

is adapted to be closed at least with the aid of data from

~the memory, a correct feeding behaviour_ can be stimulated.

When for example pushing away of an “animal eating from a

feedlng trough 32:,is detected, e.g. by a camera 31 or 30 or

by an animal identification in the feeding S':atiOn 3a, 3b,

the relevant feeding trough 32 can be closed. The animal that

pushes away ‘ is then no longer allowed to obtain fodder from

the relevant feeding trough 32 and W'H_T quickly leave said
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feeding trough 32, so th‘at another animal, in particular the

animel ‘that has been pu_shed away, can regain access to the

feeding trough 32, With reference to Figures 2 and 3 the
functioning of the arrangement at a feeding station will be
set out in further detail. .

.As described, the actions can be controlled on the
basis of data, inputted-manually by a farmer, in relation to
the hierarchic order and the jostling behaviour of the

animals.

However, the arrangement may be self-educating,

and/or such that the inputted data are updated continuously

with the aid of means determining the hierarchic order

respectively the Jjostling behaviour. The hierarchic order
respectively the jostling behaviour 1s preferably determined
by determining the order in which animals of a herd ent.er
respectively leave an area. This can take place by making use
of e.g. a camera or the animai identification. An eXtremely
proper indication in relation. to the hierarchic order

respectively the @ jostling behaviour is obtailned by

determining the order in which animals of a herd make use of
a feeding and/or drinking station. Also in this situation a
camera or the animal identification can be used.

Although only a number of means of punishment are

described, it will be obvious that alternative means of

- punishment may be used, for example a punishment device that

is movable from an invisible to a visible position. In this

connection there may be taken into account an inflatable

object e.qg. in the form of a cow, a wall or the 1like; a
picture showing a frightening image; a partition wall or
guide wall or the like.

-Figure 2 shows Schematically a --part of an

embodiment of a feeding station 3a according to an embodiment

according to the invention. At the feeding station 3a fodder

and/or drink (hereinafter to be déﬁéfé&'by feed, by which is

meant fodder and/or di’:ink) 1is supplied to an animal in
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metered pOrtions. The feeding station 3a ls provided with a
feeding trough 42 for containing,feéd, An entrance opening 44
gilves an animal, e.d. b;ut not exclusively a cow, access to
the feeding trough 42. An animal 1dentification device 54
5 Known per se 1s preferably disposed at the feeding station 3a
and recognlses a particular animal approaching the feeding
trough 42 and wishing to make use of it. A feed supplving

gl

device 56 supplies a quantity of feed into the feeding trough

42, possib\ly with the aid of data from the animal

10 identi:‘fication device 54, the feed from a non-—shown. feed

stock landing in the feeding trough 42 via e.g. a (non-shown)
cover and a chute.

The feéding station 3a is thus capable of

recognising a particﬁlar animal, e.g. a cow, for example by

15 means of a transponder fitted on or to the cow. The feed

supplying device 56 is controlled in a manner knowﬁ per se by

programmes ensuring that the correct quantity of feed is
supplied to the relevant COW. -

. A closing means 46 1is movable across an entrance

20 opening 44 of the feeding trough 42. When the ciosing means

46 is moved across the entrance opening 44, the feeding

trough 42 is made inaccessible to a particular animal, after

which, as it has appeared 1n practice, the animal will of its

own accord release the entrance to the feeding trough 42 for

25 a next animal. In the example shown ‘the closing means 46 is
constituted by a plat\.e-—li_ke .element that 1is capéble of
rotating about an axis 60. Said axis 60 may be constituted by
an axlis driven by a motor which, as will be described
hereinafter, is controlled with the aid of data in relation

30 to the quantity of feed present in the féeding txrough.

Figure 3 shows schematically a part of an

alternative embodiment of a feeding station 3a to be applied

to an embodiment of an - arrangement according to the

invention. In this embodiment the closing means is

35 constituted by the feeding trough 43 itself which is designed
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as a mov'able o‘ne." In the shoWn situation the feedihg trough
43 1s rotatably disposed about an axis 589 that' may be
cons-tituted by a mo.tor——driven axis, salid motor Dbeling
controlled with the aid of data in relation to the quantity

of feed present in the feeding trough, as will be elucidated

hereinafter. In order to prevent that in the position in

which the feeding trough 43 closes the entrance opening 45,

the feeding trough 43 1s provided with a wall portion 61 for

catching remaining feed. Said wall portion 61 can also act as

a feed guide means for feed that is supplied by the feed
supplying device 55 into the feeding trough 43.

In the embodiments described the closing means
rotates about an axis, the closing means being driven by a

motor controlled with the aid of data in relation to the

quantity :of feed present 1in the feeding trough. For the

purpose of providing, besides a simple but reliable
construction, also a compact construction, a zroll 64
respectively €5 1s ‘preferably driven by a motor 62

respectively 03, which roll 64, 65 contacts the,elosing.means

46 respectively 43. According to the invention the feeding

pr—r

station 3a; 3b is provided with a detection device 58; 57 for

-
s

detecting, after the supply of a quantity of fodder and/or

drink, that at least a part of the quantity of feed from the

feeding trough 42; 43 has been removed and for issuing
thereupon a signal for -operating the closing means 46; 43.

Thus 1t can be prevented that, after an animal has eaten at

least a part of the quantity of\ feed, sald animal remains

standing at the feeding trough 42; 43, by operating the
closing means 46; 43 after receipt of a signal from the
d

etection device 58; >7. So an animal that has just made use

of the feeding trough is then urged to release the entrance

to the feeding trough. Such a detection device may be

constituted for example by a camera capable of giving an

estimation of the quantity of feed present 1in the feeding

‘trough by means of image recognition programmes;'
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However, the detection device is ©preferably

constituted by a 'weithng\ device for weighing the feed

present in the feeding trough. Such weighing devices are
kneWn per se. With these means it can be determined how much
feed a particular animal has used, and also whether remaining
feed'is'preSent_in the feeding.unit.'The closihg means 46; 43
1s then preferably controlled with the aid of data both from
the animal identification device and data from the weighing
device, s0o that the eating behaviour of a particular animal
can be taken inte account. The welghlng device is capable of
measuring whether or. not, after the supply of a quantity of
feed into the feeding Trough, there 1s still feed present in
the feedihg trough, anthow much remailning feed is left. As a
result thereof the ~weighing device, for example after
detection that there is no more feed present in the feeding
trough, can issue a signal for operatioﬁ of the~cloSing-means
for closihg the feeding trough. '

As shown in Figure 2, the weighing device 1is
constituted by a device 58 for determining the degree of
pivoting of the feeding trough 42, and for deducing therefrom
the weigh_t of the feed present in the feeding. trough 42. In
this situation the feedihg trough 42 1i1is supported by the load
sensor 66 via a supporting arm, the feeding trough 42
pivoting about a hinge pin 67. -

- In the embodiment of Figure 3 the Weighing device

comprises.the movable feeding trough 43 for weighing the feed
present in the feeding unit. The feeding trough 43 is moved
in a reciprocating manner by the motor 63 driving the roll
65. As a result of this movement there occurs a torque whose
magnitude is determined by a device 57 for measuring the
magnitude'of the torque.:The device 57 deduces the weight of

the feed ‘present 1in the feeding trough from the terque

determined. The exact correlation between torque and quantity

OL feed can previously be determined by means of simple

calibration tests.
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The detection device 58; 57 preferably comprises a
clock, so that it is . possible to measure how long the

quantity of (remaining) feed 1in the feeding trough 42; 43

remains untouched. By setting for example an upper threshold,
5 after said upper threshold has elapsed, 1.e. after a
predetermined threShold\time has elapsed, the clock can iSsue
a signal for closing the closing means 46; 43. In particular
when data from the welghing device and' the c¢clock are
combined, an extremely efficient use of the feed. metering
10 device 1s possilible. This makes it possible for example to use
per animal a combilnation of data in relation to a lower
threshold for remaining feed and .an upper threshold for the

time for operating the closing means 46; 43. Thus the closing

means 1is operated when less than the lower feed threshold 1is
15 present 1in the feeding. trough 42; 43 longer than the
threshold time. As a .non--limi‘ti‘ng example can be taken:
approximately 2% to 10% of the qua'ntity of feed Supplied by
the feed supply device to the feeding trough as a threshold

for the quantity of remaining feed, and approximately 10 to

20 60 seconds as a threshold time.

The embodiments of a feed metering device shown in

Figures 2 and 3 are provided with a device 48; 47 for
detecting jamming for the closing means 46; 43. Thus it is

25 prevented that an animal is injured during closing of the
entrancé opening to the feeding trough. A device for
detecting Jjamming ~is  known per se, for example with
automatically. closing car windows. When the device for
detecting jamming detects a jamming, séid device ensures by

30 controlling the closing means that the latter releases the .
entrance gate. Preférably_ the closing means 1is re-closed
automatically after a short time, e.q. lesé than 2 seconds.
-When_an'animal does nbt release the feeding trough after the
first closing of tthe closing means, - the clo-sing means will-

35 repeat the clos-ing action wuntil the entrance opening is
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completely closed. When the closing means continues to open
and close, there may have occurred a defect. Consequently 1t
1is advisable to perfoi:m closing of the clo_sirig means a

maximum number of times, an alarm signal being issued after

this maximum number has been reached. Said alarm signal may
be audible, visible or otherwise.
An obstacle .detector 50; 49 1s ©provided for

detecting an obstacle 1in the entrance opening. Such an

obstacle detector 50; 49 1is preferably suitable for
distinguishingxanimals and other objects from each other. For
that purpose the coﬁ\bination with the animal identification
device 1is advantageous, ‘although image recognition equipment
1s possible as Well. An obstacle could for example be
constituted by the hand of a person cleaning the feedlng
trough, it then belng obvious that the closing means must not
be closed when the hand is present in the entrance opening.

- The embodiments of the 1invention according to
Figures 2 and 3 also comprise an anti-violence detector 52;
51 for detecting *undesired kicking, knocking or the 1like

against a part ofithe_feeding‘station 3a; 3b. When the anti-

violence detector 52; 51, which may comprise e.g. a vibration
detector,'deteets that there is knocked or the like against a

part of the feeding station, then said detector issues a

- signal for operating the closing means 46; 43 for clOsing the

feeding trough 42; 43.

There is preferably provided a device for issuing a
warning signal, e.g. a SOimd signal and/or a light signal,
indicating closing of the closing means, so that the animals
are warned of closing. '

Not only jostling animals may cause a dis-turbance
of the normal order of things at a feeding station, but also
so—-called godrmets may cause a disturbance. A gourmet is an
animal g01ng from one feedlng trough (or feedlng statlon) to-'

another and each time only takes a small quantlty of fodder

(usually the best part) Such a dlsturbance is avoided
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'according to the invention in that the computer is programmed

in such a manner that the 'clOsing means of a third feeding

trough is operated when the data in the memory indicate that

an animal has taken within a predeltermined period of time
less than a first quantity of feed “'from a first feeding |
trough and less than atsecond quantity from.a second feeding

trough. The first and/or second quantity preferably amount(s)-
to 0.75 kg (another quantity is possible as wéll), while the
period of time preferably amounts to 15 minutes (.andther

period of time is possible as well).
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CLAIMS

1. An arrangement for managing a herd of animals, said
arrangement 'comprising an animal identification system,
5 characterized 1in that the arrangement is provided with a
central unif (7) provided with a computer (8) having a memory
(9), sald memory (9) being adapted to co_ntain per animal data
in relation to the hierarchic order. 4
2. An arrangement as claimed in claim 1, characterized
100 1n that the arrangement 1is provided with a hierarchic order
determining means for determining data in relation to the
hierarchic order, said hierarchic order determining means
’supplyihg the data determined in relation to the hierarchic
order to the memory (9) that stores these data.
15 3. An arrangemen't as c¢laimed 1in <c¢laim 1 or 2,
characterized in that the data are upcdated 1n the memory (9).
4. An arrangement as claimed 1in any one of the
preceding Claims, characterized 1in that the arrangement
manages the herd at least with the aid of data regarding the
20 hierarchic order stored in the memory (9). ‘

5. An arrangement as claimed 1in any one of the

preceding claims, characterized in that the memory (9) is
adapted to ’ contain per animal data in relation to the
jostling behaviour. '

25 0. An arrangement as claimed in claim 5, characteri'zed
in that the arrangement manages the herd at least with the
ald of data regarding the djostling behaviour stored in the
memory (9). ‘ '

7. An arrangement as claimed 1in any one of the

30 preceding claims, characterized in that the central unit (7)

comprises. an input means for inputting, e.g. by a farme;:, per
animal data regarding the hierarchic order respeCtively the
jostling behaviour. '

3. An arrangement as claimed in any ohe' of the

35 preceding claims, characterized in that the arra'ngement" is
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provided with an area (4; 6) for containing a number of

animals, salid area (4; 6) having an entrance gate (lo, 17,

18; 23, 25) respectively an exit gate (21, 22, 23; 34, 35,

36), the operation of at least one of the gates Dbeing

controlled at least with the aid of data from the memory (9).

9. An arrangement as claimed in claim 8, characterized

in that the area (4; ©6) 1s provided with at least tTwo

entrance gates respectively exit gates.
10. 'An arrangement as claimed 1n claim 8 or 9,

characterized in that the area (4) is constituted by a

treatment_areaf
11. An arrangement as  claimed in claim 10,
characterized 1in that the treatment area 1is constituted by a

milking parlour (4) provided with a milking robot (5).

12, An arrangement as claimed in claim 11,

ﬁ
piay

characterized 1in that 1in front of the entrance gate

~respectively the entrance gates of the milking parlour (4)

there is provided a further area (6) having at least one

entrance gate for containing a limited number of animals.
13. An arrangement as  claimed  in claim 12,

characterized in that the arrangement comprises a detection

device (29) for detecting animals 1n the further area (6) and

for issuing a detection signal, a'detection signal indicating

that animals are present in'the further area (0) keeping the

entrance gate of the further area closed.

F

14. 'An arrangement as claimed in any one of the

preceding claims, characterized in that the arrangement is

provided with a feeding station (3a, 3b) with a feeding
Crough (42, 43), an entrance opening (44, 45) to the feeding
trough (42, 43), a closing means (46, 43) for closing the

entrance opening' (44, 45), and a feed supplying device (56,

59) for intermittently supplying a gquantity of fodder and/or

drink into the feeding trough (42, 43), the feeding trough
(42, 43) being adapted to be closed at least with the aid of

data from the memory (9).
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15. An arrangement as claimed ‘ in clalm 14,
characterized 1n that the arrangement comprises a feedihg
station (3a} 3b) with several juxtaposed feeding'trOUth (42,
43), each feeding trough (32) belng adapted to be closed at
least with the aid of 'data from the memory (9).

16. 'An arrangement as claimed in claim 14 or 15,
characterized in that the arrangement is provided with a
detection device (57, 58) for determining the quantity of

feed present in the feeding trough (43, 42) at a point of

time after the supply of a guantity of fodder and/or drink

and for issuing a first signal for operating the clo'sing
means (43, 46) 1n dependence of the result of the quantity
determination. '

17. Ah arrangement as claimed in 'claim 16,

characterized 1n that the detection device (57, 58) comprises

a weighin‘g device for weighing the quantity of feed present
in the feeding trough.
18. An arrangement as claimed 1in claim 16 or 17,

characterized in that the detection device (57, 58) comprises

a clock.

19, An arrangement as claimed in claim 18,

characterized 1n that the arrangement 1s provided with a
clock for determining the duration from the supply of a
gquantity of fodder and/or drink and for issuing, in
dependence of the result of the determinatien of the
duration, a second si_gnal for operating the closing means
(43, 40).

20. An arrangement as claimed in claims 16 and 19,

characterized in that the arrangement 1s provided with a

closing means operating device for operating the closing

means (43, 46) on the basis of the first and/or second

signal.

21. ~ An arrangement as claimed in any one of the

preceding claims 14 to 20, characterized in that there is
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provided a \de\vice (47, 48) for deté_ctin,g Jamming for the
closing meaks (43, 46).

22 . An arrangement as claimed 1n any one of the
preceding claims 14 to 21, characterized in that there 1is
provided an obstacle detector (49, 50) for detectling an

obstacle in the entrance opening (44, 45).

23. An arrangement as clalmed 1n any one of the
preceding claims 14 to 22, characterized in that there is
provided an anti-violence detector (51, 52).

24, An arrangement as claimed 1n any one of the

- preceding claims 14 to 23, characterized in that there 1is

provided a device for 1ssulng a warning signal' indicating_'
that the closing means (43, 46) 1s going to close.

23. .An"arrangement as claimed 1in any .one cf the
preceding claims 14 to 24, characterized in that the feeding

station is provided with an animal identification device for

identifyving an animal, the c¢losing means (43, 46) being
operated with the aid of data from the animal identification
device. ‘

26.  An arrangement as claimed in claims 15 and 17 and

25, and 18 respectively 19, characterized 1in that the

- computer 1is programmed in such a manner that the closing

means (43, 36) of a third feeding trough is operated when the
data 1n the memory indicate that, within a predetermined

period of time, an animal has taken less than a first

quantity of fodder from a first feeding trough, and less'than
a second quantity of fodderfroma'second feeding trough.

27. An arrangement as claimed in clalm 26,
characterized in that the first and/or second quantity
amount (s) to 0.75 kg.

28. An arrangement as claimed in claim 26 or 27,

characterized in that that the period~of time amounts to 15

minutes.

29. - An arrangement as claimed in any one of the

preceding claims, characterized in that the arrangement 1is
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provided with a camera (29, 30, 31) _fof observing the
behaviour of an animal. '

' 30. An arrangement as Claimed in any one of ' the
preceding claims, characterized in that the arrangement is

5 provided with means of punishment (37, 38, 39) for punishihg
animals impeding the management of the herd.- -

31. An arrangement as claimed in claim 30,
characterized in that the meaﬁs‘ of punishment comprise
loudspeakers (37). \

10 32. ‘ An arrangement as claimed in c¢laim 30 or 31,
characterized in that the means of punishment comprise
punishment means (34, 35, 36) that are adapted to be put
under electric tension} ‘

33. An arrangement as clairﬁed in claim 30,\ 31l or 32,

15 characterized in that the means of punishment comprise
blowing means (38).

34, ' An arrangement as 'cl_aimed 'in any one of the
preceding claims 30 to 32, characterized 1in that the
.punishment means comprise a punishment device' th.at 1s movable

20 from an lnvisible to a visible position. '

35, An arrangement as claimed  in claim 34;
characterized in that the punishment device is constituted by
an inflatable object e.g. in the form of a cow, a.wall or the
like; a picture showing a frightening image; a partition wall

25 Or guide 'well or the like. ‘ \

36 An arrangement as claimed in claims 30 to 35,
characterized in that the means of ,punishmen't" compriee a

“punishment path (27) that can be reached via an exit gate

(21 - 26) . '

30 37. An arrangement as claimed in any one of claims 30

to 35, characterized in that the'means of punishment comprise
a vehicle (39) moving forward automatically.

- 38. An arrangement as claimed in claim 37,
characterized in that the animels are provid-edwith- an animal

35 1dentification adapted to be detected by a positiOning system
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for determining the pOsition of the animal, and in that the

vehicle (39) moving forward automatically 1is controlled at

~least with the aid of data from the positioning systemn.

39. A device for monitoring an animal, characterized in

that the device comprises a means for determining the

hilerarchic order.

40, An arrangement as c¢laimed 1n c¢laim 2 or 38,

characterized in that the means for determining the
hierarchic order comprises a camera.

471. An arrangement as claimed in claim 2, 38 or 40,
characterized 1n that the means for determining the
hierarchic order determines the.ordér in which animals enter
respectively leave an area. '

42 . An arrangement as claimed in c¢laim 2, 38 or 40,
characterized in that the means for .det‘ermining the
hierarchic order determines the order in which animals make

greng

use of a feeding and/or drinking station.

43. A method of managing a herd of animals, in which

method a number of automatic animal related treatments are

»_ N

performed, characterized 1in .that the method comprises the

step of determining the hierarchic order of an animal.

44. A method as claimed in claim 43, characterized in

that the performance of at least one of the automatic animal

related treatments 1s controlled at least on the basis of the
determined hierarchic order of an animal; '

45 . A method as clalmed in claim 43 or 44,

o
—_—

characterized 1in that the method comprises the step o:

determining the “jostling behaviour " of an animal, the

phes

performance of at least one of the automatic animal related

treatments being controlled at least on the basis of the

determined jostling behaviour of an animal.

46. A method as claimed in any one of the preceding

claims' 45 to 45, characterized in that the animal related

p—

treatment comprises opening reSpectively'closing of a gate;_
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47, A method as claimed in any one of the preceding
claims 43 to 406, chara'cterized in that the animal related

treatment comprises giving access to a feeding trough.

48. A method as claimed in any one of thé preceding

5 claims 43 to 47, characterized in that the determination of
the hierarchic order of the animals takes place by manual
input of data based'on experience.

=,

49 . A method as claimed 1n any one of the preceding

claims 43 _to 48, characterized in that the hierarchic order

10 respectively the Jostling behaviour is determined and/or

updated by determining the order in which animals of a herd

enter respectively leave an area.

g—

50. A method as claimed in any one of the preceding

claims 43 to 48, characterized in that the hierarchic order
15 respectively the Jostling behaviour i1is determined and/or

updated by determining the order in which animals of a herd

‘make use of a feeding and/or drinking station.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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