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Description

THE BACKGROUND OF THE INVENTION AND PRIOR
ART

[0001] The present invention relates generally to solu-
tions for determining physiological parameters of an an-
imal. More particularly the invention relates to an appa-
ratus according to the preamble of claim 1, a neckband
according to claim 5 and a method according to the pre-
amble of claim 7. The invention also relates to acomputer
program according to claim 11 and a computer readable
medium according to claim 12.

[0002] To accomplish an efficient and animal friendly
livestock handling it is important that the animals’ phys-
iological state and health condition be monitored. Of
course, to this aim, regular farmer’s inspections and vet-
erinary examinations can never be excluded. However,
as a complement thereto and to provide an ongoing su-
pervision, various automatic systems can be employed.
Today, a so-called activity meter may be employed,
which is arranged in a neckband on the animal in order
to register and report the animal’s activity level to a re-
mote location, e.g. viaradio. The activity leveliis indicative
of whether or not the animal is healthy. Nevertheless, the
activity level is a very crude measure. Therefore, for ru-
minating animals such as cows, chewing behavior, ru-
men activity, cardiac activity and respiration would pro-
vide more valuable data. Known sensors for measuring
these parameters are described in GB 2437250.
[0003] US 2010/0226543 discloses solutions for imag-
ing objects, for example living body parts, wherein the
objects are illuminated from a distance and surface vi-
brations thereof are image analyzed to extract various
data, e.g. representing speech or heart beats. Document
US 2011/125063 discloses an acoustic sensor config-
ured to measure the acoustic energy of food ingestion,
e.g. chewing sounds. Document US 4836778 discloses
a motion analysis system to study movements of the jaw
of a person.

[0004] An apparatus and a method for analyzing the
human heart rate is disclosed in CN 10038278C.

SUMMARY OF THE INVENTION

[0005] The object of the present invention is to offer a
reliable, robust and animal-friendly solution for register-
ing signals indicative of physiological parameters of a
given animal.

[0006] The invention is defined in the independent
claims 1, 7, 11, 12. Preferred embodiments are defined
in the dependent claims.

[0007] According to one aspect of the invention, the
object is achieved by the initially described apparatus,
wherein the apparatus is configured to be arranged on
the animal such that the outer side of the flexible wall
contacts aneckregion of the animal. The data processing
means is specifically configured to derive a primary signal
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representing a chewing related parameter, which primary
signal is caused by a vibration of the external body sur-
face originating from internal organs in the animal. This
primary signal can be used to draw conclusions concern-
ing the animal’s chewing behavior.

This apparatus is advantageous because it enables reg-
istering of highly complex signals in a very uncomplicated
and straightforward manner. Thereby, importantinforma-
tion concerning the animal’s physiological status is ob-
tainable, forinstance related to food intake and digestion.
Preferably, the data processing means is configured to
derive atleast one secondary signal representing: rumen
activity, a cardiogram, heart rate, respiration rate, and/or
a general activity level of the animal.

According to another preferred embodiment of this as-
pect of the invention, the light source includes a green
laser. Green laser light is associated with a relatively low
penetration, and therefore alarge proportion of such light
will be reflected back from the light reflective surface of
the flexible wall, which is equivalent to a high degree of
efficiency in terms of energy used.

According to a yet another preferred embodiment of this
aspect of the invention, the data processing means is
configured to determine a strongest light reflection in
each image registered by an image sensor in the image
registering means. From a set of such strongest light re-
flections determined in a series of images, the data
processing means is further configured to derive the at
least one signal. Hence, an uncomplicated time-varying
signal is produced, which may serve as a basis for further
analysis.

[0008] According to another preferred embodiment of
this aspect of the invention, the object is achieved by a
neckband adapted to be carried around the neck of a
cow. The neckband includes the above-proposed appa-
ratus and a fitting member configured to grip around the
back of the neck of the cow, so as to reduce rotation
movements of the neckband relative to the cow’s neck.
Thus, the apparatus is held in a relatively fix position with-
out requiring a high pressure against the animal, which
is advantageous from an animal-comfort point-of-view.
According to one preferred embodiment of this aspect of
the invention, the neckband includes a weight member
arranged essentially opposite to the fitting member on
the neckband. The weight member is configured to pull
the fitting member towards the back of the neck of the
cow, and the proposed apparatus is arranged between
the fitting member and the weight member. As a result,
when the neckband is carried around the neck of a cow,
the flexible wall will contact an external body surface of
the animal while the risk of rotation movements of the
neckband relative to the cow’s neck is held relatively low
and the flexible wall exerts a relatively low pressure on
the external body surface. Of course, the weight member,
in turn, may contain useful components, such a trans-
ponder and/or units for radio communication.
According to another aspect of the invention, the object
is achieved by the method described initially, which pre-
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sumes the use of an apparatus that has a housing in-
cluding a flexible wall with an outer side and an inner side
that s light reflective. The method involves arranging the
apparatus so that the outer side of the flexible wall con-
tacts a neck region of the animal. The at least one signal
comprises a primary signal representing a chewing re-
lated parameter, which primary signal is caused by a vi-
bration of the external body surface originating from in-
ternal organs in the animal. Said primary signal is used
to draw conclusions concerning the animal’s chewing be-
havior.

[0009] According to a further aspect of the invention
the object is achieved by a computer program, which is
directly loadable into the memory of a computer, and in-
cludes software adapted to implement the method pro-
posed above when said program is run on a computer.
[0010] Accordingto another aspect of the invention the
objectis achieved by a computer readable medium, hav-
ing a program recorded thereon, where the program is
to control a computer to perform the method proposed
above when the program is loaded into the computer.
[0011] Further advantages, beneficial features and ap-
plications of the present invention will be apparent from
the following description and the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention is now to be explained more
closely by means of preferred embodiments, which are
disclosed as examples, and with reference to the at-
tached drawings.

Figure 1  shows a ruminant animal carrying a neck-
band containing the proposed apparatus;
Figure 2 illustrates anapparatus according toone em-
bodiment of the invention that is arranged on
an animal;

Figure 3 shows an image sensor according to one
embodiment of the invention illustrating an
example of a set of strongest light reflections
registered in a set of images;

Figure 4  shows anexample of a time-varying function
derived from the set of strongest light reflec-
tions in a set of images in Figure 3; and
Figure 5 illustrates, by means of a flow diagram, the
general method according to the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS OF
THE INVENTION

[0013] We refer initially to Figure 1, which shows a ru-
minant animal A carrying a neckband 100 containing the
proposed apparatus 110 around its neck. The neckband
100 has a fitting member 130 configured to grip around
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the back of the cow’s neck, so as to reduce rotation move-
ments of the neckband 100 relative to the cow’s neck.
The fitting member 130 may thus include a section (e.g.
of plastic) that is pre-shaped to fit the general contour of
the back of the cow’s neck.

According to one preferred embodiment of the invention,
the neckband 100 includes a weight member 120, which
is arranged essentially opposite to the fitting member 130
on the neckband 100, and is configured to pull the fitting
member 130 towards the back of the neck of the cow.
The apparatus 110 is arranged between the fitting mem-
ber 130 and the weight member 120, such that when the
neckband 100 is carried around the neck of a cow a sen-
sor part of the apparatus 110 is drawn towards and to
contact an external body surface of the animal A so that
the sensor part of the apparatus 110 contacts the external
body surface. Atthe same time, the risk that the neckband
100 rotates relative to the cow’s neck is held relatively
low, and said sensor part exerts a relatively low pressure
on the animal’s A body. The weight member 120 prefer-
ably contains high-density components, such as batter-
ies and/or radio components, e.g. for transmitting any
signals S(t) produced by the apparatus 110.

[0014] Naturally, in addition to the proposed apparatus
110 and any weight member 120, the neckband 100 may
include one or more other types of sensors, preferably
configured to register signals different from those regis-
tered by the apparatus 110.

Referring to Figure 2, more specifically, a flexible wall
210 of the apparatus 110 will exert a relatively low pres-
sure on an external body surface AS of the animal A while
the risk of rotation movements of the neckband 100 rel-
ative to the cow’s neck is held relatively low. Figure 2
shows a side view of the apparatus 110 according to one
embodiment ofthe invention when arranged on an animal
A.

The apparatus 110 includes a housing, which, in turn,
contains: a flexible wall 210, a light source 220, an image
registering means 230 and a data processing means 240.
The flexible wall 210 represents the above-mentioned
sensor part and has an outer side configured to contact
the external body surface AS of the animal A. An inner
side of the flexible wall 210 contains a light reflective sur-
face towards an interior of the housing.

The light source 220 is configured to illuminate the light
reflective surface. Preferably, the light source 220 con-
tains a green laser because due to the relatively low de-
gree of penetration of greenlaserlight, such a light source
is associated with comparatively high degree of energy
efficiency.

The image registering means 230 is configured to cap-
ture image data D representing the light reflective sur-
face. To this aim, the image registering means 230 in-
cludes an image sensor 235 (see Figure 3).

The data processing means 240 is configured to receive
the image data D, and based thereon; produce at least
one signal S(t) indicative of at least one physiological
parameter of the animal A.
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[0015] As mentioned above, the apparatus 110 is con-
figured to be arranged on the animal A, such that the
outer side of the flexible wall 210 contacts a neck region
of the animal A. Thereby, any signals SW (typically
sounds, i.e. mechanical waves) originating from internal
organs in the animal A may propagate through the ani-
mal’s A body and cause vibrations of the external body
surface AS of the animal A. Consequently, by studying
the vibrations of the external body surface AS, it is pos-
sible to draw conclusions concerning the animal's A
chewing behavior, rumen activity, cardiac activity (cardi-
ogram and/or heart rate) as well as respiration rate. In
fact, a general activity level of the animal A may also be
derived, since animal activity corresponds to low-fre-
quency noise of high magnitude (relative to the other sig-
nals).

[0016] According to the invention, the data processing
means 240 is configured to derive a primary signal S(t)
representing a chewing related parameter. Additionally,
the data processing means 240 may also be configured
to derive at least one secondary signal S(t) representing:
rumen activity, a cardiogram, heart rate, respiration rate
and/or a general activity level of the animal A.

[0017] Figure 3 shows the image sensor 235 according
to a preferred embodiment of the invention. Here, we see
an example of a set of strongest light reflections p(t,),
p(ty), ... p(t), ... p(t,) registered in a set of images, say n
images. Thus, each image essentially results in a point
in a two-dimensional plane, where the point represents
the location of the strongest light reflection in thatimage.
This, in turn, may be translated by the data processing
means 240 into a one-dimensional function S(t) of time
t as illustrated in Figure 4.

In Figure 4 we an example of a time-varying function S(t)
derived from the set of strongest light reflections p(t,),
p(ty), ... p(t), ... p(t,) in Figure 3, where the magnitude of
S(t) is equivalent to a distance between two consecutive
strongest light p(t). Preferably, the data processing
means 240 is configured to apply a threshold, such that
a strongest light reflection corresponding to an excep-
tionally large magnitude is discarded. Naturally, accord-
ing to the invention, many alternative (and more complex)
parameters may also be derived from the image data D
captured by the image sensor 235.

The above procedure implemented by the processing
means 240 is preferably controlled by a computer pro-
gram M loaded into a memory of the processing means
240, or an external memory unit accessible by the
processing means 240. The computer program, in turn,
contains software for controlling the steps of the proce-
dure when the program is run on the processing means
240. In order to sum up, we will now describe the general
method according to the invention with reference to the
flow diagram in Figure 5.

[0018] Inafirststep 510, an apparatus 110 is arranged
on an animal A, so that an outer side of its flexible wall
210 contacts an external body surface AS, preferably in
the neck region.
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[0019] In a following step 520, the light reflective sur-
face is illuminated from an interior of the apparatus’ 110
housing. A step 530, parallel to step 520, registers image
data D representing the reflective surface of the inner
side of the flexible wall 210. A step 540, parallel to steps
520 and 530, processes the image data D to produce at
least one signal S(t) indicative of at least one physiolog-
ical parameter of the animal A. Then, the procedure loops
back to steps 520, 530 and 540 for repeated measure-
ment.

[0020] All of the process steps, as well as any sub-
sequence of steps, described with reference to Figure 5
above may be controlled by means of a programmed
computer apparatus. Moreover, although the embodi-
ments of the invention described above with reference
to the drawings comprise computer apparatus and proc-
esses performed in computer apparatus, the invention
thus also extends to computer programs, particularly
computer programs on or in a carrier, adapted for putting
the invention into practice. The program may be in the
form of source code, object code, a code intermediate
source and object code such asin partially compiled form,
orin any other form suitable for use in the implementation
of the process according to the invention. The program
may either be a part of an operating system, or be a
separate application. The carrier may be any entity or
device capable of carrying the program. For example,
the carrier may comprise a storage medium, such as a
Flash memory, aROM (Read Only Memory), forexample
a DVD (Digital Video/Versatile Disk), a CD (Compact
Disc) or a semiconductor ROM, an EP-ROM (Erasable
Programmable Read-Only Memory), an EEPROM (Elec-
trically Erasable Programmable Read-Only Memory), or
a magnetic recording medium, for example a floppy disc
or hard disc. Further, the carrier may be a transmissible
carrier such as an electrical or optical signal which may
be conveyed via electrical or optical cable or by radio or
by other means. When the program is embodied in a
signal which may be conveyed directly by a cable or other
device or means, the carrier may be constituted by such
cable or device or means. Alternatively, the carrier may
be an integrated circuit in which the program is embed-
ded, the integrated circuit being adapted for performing,
or for use in the performance of, the relevant processes.
[0021] Although the invention has been described pri-
marily with reference to cows, the invention is equally
well adapted for any other kind of animals, such as goats,
sheep or buffaloes.

[0022] The term "comprises/comprising" when used in
this specification is taken to specify the presence of stat-
ed features, integers, steps or components. However,
the term does not preclude the presence or addition of
one or more additional features, integers, steps or com-
ponents or groups thereof.

[0023] The invention is not restricted to the described
embodimentsinthe figures, but may be varied freely with-
in the scope of the claims.
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Claims

An apparatus (110) for registering signals indicative
of physiological parameters of an animal (A) based
on illumination of a surface and analysis of light re-
flections from the surface, the apparatus including a
housing comprising:

a flexible wall (210), an outer side of which is
configured to contact an external body surface
(AS) of the animal (A), the flexible wall (210)
having an inner side containing a light reflective
surface towards an interior of the housing;

a light source (220), configured to illuminate the
light reflective surface;

an image registering means (230), configured
to capture image data (D) representing the light
reflective surface; and

a data processing means (240), configured to
receive the image data (D) and based thereon
produce at least one signal (S(t)) indicative of at
least one physiological parameter of the animal
A),

characterized in that the apparatus is configured
to be arranged on the animal (A) such that the outer
side of the flexible wall (210) contacts a neck region
of the animal (A), and the data processing means
(240) is configured to derive a primary signal (S(t))
representing a chewing related parameter, which pri-
mary signal (S(t)) is caused by a vibration of the ex-
ternal body surface (AS) originating from internal or-
gans in the animal (A), and allows to draw conclu-
sions concerning the animal’s (A) chewing behavior.

The apparatus (110) according to claim 1, wherein
the data processing means (240) is configured to
derive atleast one secondary signal (S(t)) represent-
ing at least one of: rumen activity, a cardiogram,
heartrate, respiration rate, and a general activity lev-
el of the animal (A).

The apparatus (110) according to claim 1, wherein
the light source (220) comprises a green laser.

The apparatus (110) according to any one of the pre-
ceding claims, wherein the data processing means
(240) is configured to determine a strongest light re-
flection ((p(t4), ..., (p(t,)) in each image registered by
an image sensor (235) in the image registering
means (230), and derive the atleast one signal (S(t))
from a set of strongest light reflections ((p(t4), ...,
(p(t,)) determined in a series of images.

A neckband (100) adapted to be carried around the
neck of a cow, comprising the apparatus (110) ac-
cording to any one of the preceding claims, and a
fitting member (130) configured to grip around the
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back of the neck of the cow so as to reduce rotation
movements of the neckband (100) relative to the
cow’s neck.

The neckband (100) according to claim 5, comprising
a weight member (120) arranged essentially oppo-
site to the fitting member (130) on the neckband
(100), and configured to pull the fitting member (130)
towards the back of the neck of the cow, the appa-
ratus (110) being arranged between the fitting mem-
ber (130) and the weight member (120) such that
when the neckband is carried around the neck of a
cow the flexible wall (210) contacts an external body
surface (AS) of the animal (A) while a risk of rotation
movements of the neckband (100) relative to the
cow’s neck is held relatively low and the flexible wall
(210) exerts arelatively low pressure on the external
body surface (AS).

A method for registering signals indicative of physi-
ological parameters of an animal (A) based on illu-
mination of a surface and analysis of light reflections
from the surface, by using an apparatus (110) having
a housing including a flexible wall (210) with an outer
side and an inner side that is light reflective, said
method comprising:

arranging the apparatus (110) such that the flex-
ible wall (210) contacts an external body surface
(AS) of the animal (A);

illuminating the light reflective surface from an
interior of the housing;

capturing image data (D) representing the re-
flective surface; and

processing the image data (D) to produce at
least one signal (S(t)) indicative of at least one
physiological parameter of the animal (A),

characterized by the method further comprising:

arranging the apparatus (110) so that the outer
side of the flexible wall (210) contacts a neck
region of the animal (A), wherein the at least one
signal (S(t)) comprises a primary signal repre-
senting a chewing related parameter, which pri-
mary signal (S(t)) is caused by a vibration of the
external body surface (AS) originating from in-
ternal organs in the animal (A); and

using said primary signal (S(t)) to draw conclu-
sions concerning the animal’s (A) chewing be-
havior.

8. The method according to claim 7, comprising deriv-

ing at least one secondary signal (S(t)) representing
at least one of:

rumen activity, a cardiogram, heart rate, respi-
ration rate, and a general activity level of the
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animal (A).

The method according to claim 7 or 8, wherein the
illuminating of the light reflective surface is carried
out using a green laser (220).

The method according to any one of claims 7 to 9,
comprising:

determining a strongest light reflection ((p(t4),
.., (p(t,)) in each image registered by an image
sensor (235) in the image registering means
(230), and

deriving the at least one signal (S(t)) from a set
of strongest light reflections ((p(t4), ..., (p(t,)) de-
termined in a series of images.

A computer program comprising software for con-
trolling the steps of any of the claims 7 to 10 when
said program is run on an apparatus according to
claim 1.

A computer readable storage medium (M), having a
program recorded thereon, where the program is to
make an apparatus according to claim 1 carry out
the steps of any of the claims 7 to 10 when the pro-
gram is loaded into the apparatus.

Patentanspriiche

1.

Vorrichtung (110) zum Registrieren von Signalen,
die anzeigend sind flr physiologische Parameter ei-
nes Tieres (A), auf Grundlage einer Beleuchtung ei-
ner Oberflache und einer Analyse von Lichtreflexio-
nen von der Oberflache, wobei die Vorrichtung ein
Gehause beinhaltet, umfassend:

eineflexible Wand (210), deren AuRenseite aus-
gelegt ist, eine externe Korperoberflache (AS)
des Tieres (A) zu kontaktieren, wobei die flexible
Wand (210) eine innere Seite aufweist, welche
eine lichtreflektierende Oberflache zu einem In-
neren des Gehauses hin enthalt;

eine Lichtquelle (220), welche ausgelegt ist, die
lichtreflektierende Oberflache zu beleuchten;
eine Bilderfassungseinrichtung (230), welche
ausgelegt ist, Bilddaten (D), die die lichtreflek-
tierende Oberflache représentieren, zu erfas-
sen; und

eine Datenverarbeitungseinrichtung (240), wel-
che ausgelegt ist, die Bilddaten (D) zu empfan-
gen und darauf basierend zumindest ein Signal
(S(t)) zuerzeugen, das anzeigend flir zumindest
einen physiologischen Parameter des Tieres (A)
ist,

dadurch gekennzeichnet, dass die Vorrich-
tung ausgelegt ist, an dem Tier (A) derart ange-
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ordnet zu werden, dass die Auf3enseite der fle-
xiblen Wand (210) einen Nackenbereich des
Tieres (A) kontaktiert, und die Datenverarbei-
tungseinrichtung (240) ausgelegt ist, ein prima-
res Signal (S(t)), das einen kaubezogenen Pa-
rameterreprasentiert, abzuleiten, wobei das pri-
mare Signal (S(t)) durch eine Vibration der ex-
ternen Korperoberflache (AS) hervorgerufen
wird, welche von inneren Organen des Tieres
(A) herriihrt und es gestattet, Riickschlisse auf
das Kauverhalten des Tieres (A) zu ziehen.

Vorrichtung (110) nach Anspruch 1, wobei die Da-
tenverarbeitungseinrichtung (240) ausgelegt ist, zu-
mindest ein sekundares Signal (S(t)) abzuleiten,
welches zumindest eines von folgendem reprasen-
tiert: eine Pansenaktivitat, ein Kardiogramm, eine
Herzrate, eine Atmungsrate und ein allgemeines Ak-
tivitdtsniveau des Tieres (A).

Vorrichtung (110) nach Anspruch 1, wobei die Licht-
quelle (220) einen griinen Laser umfasst.

Vorrichtung (110) nach einem der vorhergehenden
Anspriche, wobei die Datenverarbeitungseinrich-
tung (240) ausgelegt ist, eine starkste Lichtreflexion
((p(ty), ..., (p(t,)) in jedem Bild, das durch einen
Bildsensor (235) in der Bildregistrierungseinrichtung
(230) registriertist, zu bestimmen und das zumindest
eine Signal (S(t)) aus einem Satz starkster Lichtre-
flexionen ((p(t4), ... , (p(t,)) abzuleiten, die in einer
Reihe von Bildern bestimmt sind.

Nackenband (100), welches ausgelegt ist, um den
Nacken einer Kuh herum getragen zu werden, um-
fassend die Vorrichtung (110) nach einem der vor-
hergehenden Anspriiche und ein Befestigungsele-
ment (130), welches ausgelegt ist, um die Riickseite
des Nackens der Kuh herum zu greifen, um so Dreh-
bewegungen des Nackenbands (100) relativ zu dem
Nacken der Kuh zu verringern.

Nackenband (100) nach Anspruch 5, umfassend ein
Gewichtselement (120), dass im wesentlichen ge-
genlberliegend zu dem Befestigungselement (130)
an dem Nackenband (100) angeordnet ist und aus-
gelegt ist, das Befestigungselement (130) zu der
Rickseite des Nackens der Kuh zu ziehen, wobei
die Vorrichtung (110) zwischen dem Befestigungs-
element (130) und dem Gewichtselement (120) der-
art angeordnet ist, dass dann, wenn das Nacken-
band um den Nacken einer Kuh getragen wird, die
flexible Wand (210) eine externe Kdrperoberflache
(AS) des Tieres (A) kontaktiert, wahrend ein Risiko
von Drehbewegungen des Nackenbands (100) re-
lativ zu dem Nacken der Kuh relativ niedrig gehalten
wird und die flexible Wand (210) einen relativ gerin-
gen Druck auf die externe Koérperoberflache (AS)
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auslibt.

Verfahren zum Registrieren von Signalen, die anzei-
gend sind flr physiologische Parameter eines Tieres
(A), auf Grundlage einer Beleuchtung einer Oberfla-
che und einer Analyse von Lichtreflexionen von der
Oberflache, unter Verwendung einer Vorrichtung
(110), welche ein Gehduse aufweist, das eine flexib-
le Wand (210) mit einer dulReren Seite und einer in-
neren Seite, welche lichtreflektierend ist, beinhaltet,
wobei das Verfahren umfasst:

Anordnen der Vorrichtung (110) derart, dass die
flexible Wand (210) eine externe Kérperoberfla-
che (AS) des Tieres (A) kontaktiert;
Beleuchten der lichtreflektierenden Oberflache
von einem Inneren des Gehauses;
Aufnehmen von Bilddaten (D), welche die licht-
reflektierende Oberflache reprasentieren; und
Verarbeiten der Bilddaten (D), um zumindest ein
Signal (S(t)) zu erzeugen, welches anzeigend
fir zumindest einen physiologischen Parameter
des Tieres (A) ist,

dadurch gekennzeichnet, dass das Verfahren
ferner umfasst:

Anordnen der Vorrichtung (110) so, dass
die AuRenseite der flexiblen Wand (210) ei-
nen Nackenbereich des Tieres (A) kontak-
tiert, wobei das zumindest eine Signal (S(t))
ein primares Signal umfasst, das einen kau-
bezogenen Parameter reprasentiert, wobei
das priméare Signal (S(t)) durch eine Vibra-
tion der externen Ko&rperoberflaiche (AS)
hervorgerufen wird, welche von inneren Or-
ganen des Tieres (A) herrihrt; und
Verwenden des primaren Signals (S(t)), um
Rickschlisse auf das Kauverhalten des
Tieres (A) zu ziehen.

Verfahren nach Anspruch 7, umfassend ein Ableiten
zumindest eines sekundaren Signals (S(t)), welches
zumindest eines von folgendem reprasentiert: eine
Pansenaktivitat, ein Kardiogramm, eine Herzrate, ei-
ne Atmungsrate und ein allgemeines Aktivitatsni-
veau des Tieres (A).

Verfahren nach Anspruch 7 oder 8, wobei das Be-
leuchten der lichtreflektierenden Oberflache unter
Verwendung eines griinen Lasers (220) ausgefihrt
wird.

Verfahren nach einem der Anspriiche 7 bis 9, um-
fassend:

Bestimmen einer stéarksten Lichtreflexion ((p(t4),
..., (p(ty)) in jedem Bild, das durch einen
Bildsensor (235) in der Bildregistrierungsein-
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richtung (230) registriert wird, und

Ableiten des zumindest einen Signals (S(t)) aus
einem Satz starkster Lichtreflexionen ((p(t4), ...,
(p(ty)), die in einer Reihe von Bildern bestimmt
werden.

Computerprogramm, umfassend eine Software zum
Steuern der Schritte von jedwedem der Anspriiche
7 bis 10, wenn das Programm auf einer Vorrichtung
nach Anspruch 1 ausgefiihrt wird.

Computerlesbares Speichermedium (M), welches
ein Programm darauf aufgezeichnet aufweist, wobei
das Programm eine Vorrichtung nach Anspruch 1
dazu veranlasst, die Schritte nach jedwedem der An-
spriiche 7 bis 10 auszufiihren, wenn das Programm
in die Vorrichtung geladen ist.

Revendications

Appareil (110) destiné a I'enregistrement de signaux
indicatifs des parameétres physiologiques d’'un ani-
mal (A) basé surl'éclairement d’'une surface etl'ana-
lyse des réflexions de lumiére provenant de la sur-
face, l'appareil incluant un boitier comprenant :

une paroi souple (210), dont un coté extérieur
est configuré pour entrer en contact avec une
surface de corps externe (AS) de I'animal (A),
la paroi souple (210) ayant un c6té intérieur con-
tenant une surface réfléchissant la lumiére en
direction de l'intérieur du boitier ;

une source lumineuse (220), configurée pour
éclairer la surface réfléchissant la lumiére ;

un moyen d’enregistrement d'image (230), con-
figuré pour capturer des données d’image (D)
représentantla surface réfléchissantlalumiére ;
et

un moyen de traitement de données (240), con-
figuré pour recevoir les données d’'image (D) et,
basé sur celui-ci, produire au moins un signal
(S(t)) indicatif d’au moins un paramétre physio-
logique de I'animal (A),

caractérisé en ce que I'appareil est configuré
pour étre disposé sur I'animal (A) de sorte que
le cbté extérieur de la paroi souple (210) entre
en contact avec une zone du cou de I'animal
(A), et le moyen de traitement de données (240)
est configuré pour dériver un signal principal
(S(t)) représentant un paramétre relatif a la mas-
tication, lequel signal principal (S(t)) est provo-
qué par une vibration de la surface de corps ex-
terne (AS) ayant pour origine les organes inter-
nes de I'animal (A), et permet de tirer des con-
clusions concernant le comportement de mas-
tication de I'animal (A).
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Appareil (110) selon la revendication 1, dans lequel
le moyen de traitement de données (240) est confi-
guré pour dériver au moins un signal secondaire
(S(t)) représentant au moins l'un des éléments
parmi : une activité de rumination, un cardiogramme,
la fréquence cardiaque, la fréquence respiratoire et
un niveau d’activité général de I'animal (A).

Appareil (110) selon la revendication 1, dans lequel
la source lumineuse (220) comprend un laser vert.

Appareil (110) selon 'une quelconque des revendi-
cations précédentes, dans lequel le moyen de trai-
tement de données (240) est configuré pour déter-
miner une plus forte réflexion de lumiére ((p(t1), ...,
(p(tn)) dans chaque image enregistrée par un cap-
teur d'image (235) dans le moyen d’enregistrement
d’'image (230), et dérive 'au moins un signal (S(t)) a
partir d’'un jeu des plus fortes réflexions de lumiere
((p(t1), ..., (p(tn)) déterminé dans une série d’'ima-
ges.

Collier (100) adapté pour étre porté autour du cou
d’'une vache, comprenant I'appareil (110) selon 'une
quelconque des revendications précédentes, et un
élément d’ajustage (130) configuré pour s’agripper
autour de l'arriere du cou de la vache, de fagon a
réduire les mouvements de rotation du collier (100)
par rapport au cou de la vache.

Collier (100) selon la revendication 5, comprenant
un élément de poids (120) disposé essentiellement
al'opposé de I'élément d’ajustage (130) sur le collier
(100), et configuré pour tirer I'élément d’ajustage
(130) en direction de I'arriere du cou de la vache,
I'appareil (110) étant disposé entre I'élément d’ajus-
tage (130) et I'élément de poids (120) de sorte que
lorsque le collier est porté autour du cou d’une vache,
la paroi souple (210) entre en contact avec une sur-
face de corps externe (AS) de I'animal (A) tandis
qu’un risque de mouvements de rotation du collier
(100) par rapport au cou de la vache est maintenu
relativement faible, et la paroi souple (210) exerce
une pression relativement faible sur la surface de
corps externe (AS).

Procédé destiné a enregistrer des signaux indicatifs
des parametres physiologiques d’'un animal (A) basé
sur I'éclairement d’'une surface et sur 'analyse des
réflexions de lumiére provenant de la surface, en
utilisant un appareil (110) ayant un boitier incluant
une paroi souple (210) avec un cété extérieur et un
coté intérieur qui sont réflecteurs de lumiére, ledit
procédé comprenant :

la disposition de I'appareil (110) de sorte que la
paroi souple (210) entre en contact avec une
surface de corps externe (AS) de I'animal (A) ;
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I’éclairement de la surface réfléchissant la lu-
miére a partir d’'un intérieur du boitier ;

la capture de données d’'image (D) représentant
la surface réflectrice ; et

le traitement des données d'image (D) pour pro-
duire au moins un signal (S(t)) indicateur d’au
moins un parametre physiologique de I'animal
(A),

caractérisé en ce que le procédé comprend en
outre :

la disposition de I'appareil (110) de sorte
que le coté extérieur de la paroi souple (210)
entre en contact avec une zone du cou de
I'animal (A), dans lequel 'au moins un signal
(S(t)) comprend un signal principal (S(t)) re-
présentant un parametre relatif a la masti-
cation, lequel signal principal (S(t)) est pro-
voqué par une vibration de la surface de
corps externe (AS) ayant pour origine les
organes internes de 'animal (A) ; et
I'utilisation dudit signal principal (S(t)) pour
tirer des conclusions concernantle compor-
tement de mastication de I'animal (A).

Procédé selon la revendication 7, comprenant la dé-
rivation d’au moins un signal secondaire (S(t)) re-
présentant au moins I'un des éléments parmi : une
activité de rumination, un cardiogramme, la fréquen-
ce cardiaque, la fréquence respiratoire et un niveau
d’activité général de I'animal (A).

Procédé selon la revendication 7 ou 8, dans lequel
I’éclairement de la surface réfléchissant la lumiére
est génére a partir d’'un laser vert (220).

Procédé selon 'une quelconque des revendications
7 a9, comprenant :

la détermination d’une plus forte réflexion de lu-
miére ((p(t1), ..., (p(tn)) dans chaque image en-
registrée par un capteur d’image (235) dans le
moyen d’enregistrement d’'image (230), et
ladérivation de 'au moins un signal (S(t)) a partir
d’'un jeu des plus fortes réflexions de lumiere
((p(t1), ..., (p(tn)) déterminé sur une série d’ima-
ges.

Programme informatique, comprenant un logiciel
destiné au contrble des étapes de I'une quelconque
des revendications 7 a 10 lorsque ledit programme
est exécuté sur un appareil selon la revendication 1.

Support de stockage (M) lisible par un ordinateur,
ayant un programme enregistré dessus, ou le pro-
gramme fait en sorte qu’un appareil selon la reven-
dication 1 exécute les étapes de I'une quelconque
des revendications 7 a 10 lorsque le programme est
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