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A method of monitoring a milking process by a milking apparatus. The apparatus includes a teatcup (2, 3, 4, 5) with a pulsation
space an air~ line (7) to deliver varying levels of pressure to the pulsation space. The method includes: - measuring airflow (11)
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(57) Abrege(suite)/Abstract(continued):
within the airline to obtain an indication of volume of displaced air within the pulsation space; - comparing the volume with a
reference value; and - determining a connection parameter, indicating how the teatcup Is connected to the teat, based on the

comparison. The displaced air volume correlates to the extent the teat protrudes into the teatcup, thus providing information on
how the teatcup Is connected. Also provided is a milking system Incorporating the method.
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FIG. 1

(57) Abstract: A method of monitoring a milking process by a milking apparatus. The apparatus includes a teatcup (2, 3, 4, 5) with a
pulsation space an air— line (7) to deliver varying levels of pressure to the pulsation space. The method includes: » measuring airtlow
(11) within the airline to obtain an indication of volume of displaced air within the pulsation space; * comparing the volume with a
reference value; and * determining a connection parameter, indicating how the teatcup 1s connected to the teat, based on the compar -
1son. The displaced air volume correlates to the extent the teat protrudes into the teatcup, thus providing information on how the
teatcup is connected. Also provided is a milking system incorporating the method.
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A method and apparatus for monitoring a milking process

TECHNICAL FIELD

The present invention relates to a method and apparatus for monitoring a
milking process. More particularly the present invention relates to monitoring a milking

process obtaining an indication of volume of displaced air within a teatcup.

BACKGROUND ART

In any milking system, it 1s important to ensure that teatcups are properly
connected to the teats of animals being milkked. Improper connection may result In
inefficient milking — if any milk at all may be extracted — and potentially cause damage
to the udder. If a teatcup becomes completely disconnected, there 1s a risk that
extraneous material within the milking environment will be sucked into the milk delivery
system, which Is highly undesirable.

The ability to detect this Is especially important in an automated milking
system, such as those controlled by a robot, where operators are not always present to
observe an improper connection and readjust the teatcup.

Currently, sound and pressure measurements within the milking line are
commonly used to determine whether the teatcup Is properly connected. Document EP-
0953829A1 provides an example of one such method based on the measurement of
sound within the milking line and comparison of these measurements with
predetermined reference values to determine whether present conditions within the line
iIndicate that the teatcup Is correctly connected to the teat.

Such methods suffer limitations due to the nature of the environment
within the milking line. In particular, the passage of liguid within the line creates
significant levels of Interference which makes obtaining consistent and accurate
measurements difficult. Connection of the milking line to other elements within the
milking plant also introduces other sources of noise. As a result such technigues have
low sensitivity as to the quality of the connection.

Furthermore, such methods require placement of sensors within the
milking line between the teatcups and milk receiver. The environment surrounding the
teatcups Is harsh, for example due to exposure to liquid (including cleaning chemicals),

impact, and variation in temperature. Positioning of the sensor at this point Is also not
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conducive to the generally desirable objective of minimising bulk and weight to the
milking implement. Also, being associated with the milking line the apparatus 1s subject
to greater scrutiny with regard to health standards.

It 1S an object of the present invention to address the foregoing problems
or at least to provide the public with a useful choice.

All references, Including any patents or patent applications, cited in this
specification are hereby Incorporated by reference. No admission 1s made that any
reference constitutes prior art. The discussion of the reference states what their
authors assert, and the applicants reserve the right to challenge the accuracy and
pertinency of the cited documents. It will be clearly understood that, although a number
of prior art publications are referred to herein, this reference does not constitute an
admission that any of these documents forms parts of the common general knowledge
IN the art, INn New Zealand or In any other country.

Throughout this specification, the word "comprise”, or variations thereof
such as "comprises'” or "comprising’, will be understood to imply the Inclusion of a
stated element, integer or step, or group of elements Integers or steps, but not the
exclusion of any other element, integer or step, or group of elements, integers or steps.

Further aspects and advantages of the present invention will become

apparent from the ensuing description which is given by way of example only.

DISCLOSURE OF THE INVENTION

According to one aspect of the present invention there Is provided a
method of monitoring a milking process, the milking process performed by a milking
apparatus Including at least one teatcup configured to receive a teat of a milking animal
and at least one airline configured to deliver varying levels of pressure to the teatcup,
the method including the steps of:

- measuring airflow within the airline using a flow sensor to obtain an indication of
volume of displaced air within the teatcup;

- comparing the indication of volume with a reference value; and

- determining a connection parameter relating to an extent of connection between

the teat and the teatcup based on the comparison.

According to another aspect of the present invention there Is provided a

control device for monitoring a milking process, the milking process performed by a
2
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milking apparatus Including at least one teatcup configured to receive a teat of a
milking animal and at least one airline configured to deliver varying levels of pressure
to the teatcup, the device including:
- a flow sensor configured to measure airflow within the airline in order to obtain
an indication of volume of displaced air within the teatcup; and
- at least one processor configured to:

- compare the indication of volume with a reference value; and

- determining a connection parameter relating to an extent of connection
between the teat and the teatcup based on the comparison.

According to another aspect of the present invention there Is provided a
robotic automatic milking implement configured to perform a milking process, the
Implement including:

- at least one teatcup configured to receive a teat of a milking animal;
- at least one airline configured to deliver varying levels of pressure to the teatcup;
- a robot arm configured to connect the teatcup to the teat; and
- a control device for monitoring the milking process, the device including:

- a flow sensor configured to measure airflow within the airline in order to
obtain an indication of volume of displaced air within the teatcup; and

- at least one processor configured to:

- compare the indication of volume with a reference value; and

- determining a connection parameter relating to an extent of
connection between the teat and the teatcup based on the comparison.

Each teatcup typically includes a shell configured to receive a liner. The
liner IS made of a flexible material, 1s connected to a milking line at one end, and has
on open end configured to receive a teat.

Varying levels of pressure, commonly known as a pulsation cycle, are
delivered to a pulsation space between the teatcup shell and liner — alternately
exposing the pulsation space to atmospheric pressure and a negative pressure
commonly referred to as “vacuum”. Within this cycle, there are a number of phases
characterised by the level of pressure and direction of airflow.

During phases In which the pulsation space Is exposed to vacuum, the
liner I1s pulled away from the teat — allowing the milking line under vacuum to draw milk
from the teat. When the pulsation space Is exposed to atmosphere the vacuum of the
milking line causes the liner to collapse around the teat, blocking the vacuum In the

milking line from acting on the teat.
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Effectively, the extent to which the teatcup liner collapses directly
correlates to the extent the teat protrudes into the teatcup. Due to construction of the
teatcup, displacement of the teatcup liner causes airflow from and to the pulsation
space via the airline.

An Indication of volume of displacement in the pulsation space within the
teatcup may be obtained by measuring this airflow, and together with a reference value
may be used to determine the connection parameter.

By measuring airflow In the airline the sensor may also be positioned
away from the point of milk extraction, minimising sensor requirements with regard to
withstanding environmental effects and reducing clutter. Furthermore, activity within the
airline I1s not as constrained by hygiene regulations as the milking line.

PCT Publication WO97/23127 discloses measuring airflow to and from
the pulsation chamber (also described as momentary volume change In the pulsation
chamber), with airflow above a threshold being used to infer abrupt movement of the
teatcup liner. This Is used to trigger transition between a high or low efficiency pressure
level being applied to the teatcup.

WOQO97/23127 does not disclose inferring an extent of connection between
the teat and teatcup from the airflow.

In a preferred embodiment of the present invention an indication of a
length of the teat protruding Into the teatcup Is determined on the basis of the
connection parameter.

It should be appreciated that the extent of connection which may be
detected Is not [Imited to length of the teat protruding into the teatcup.

For example, the present Invention may preferably determine
disconnection of the teatcup from the teat on the basis of the connection parameter. An
open teatcup would not result in collapse of the liner during exposure of the pulsation
space to atmosphere, resulting in minimal displacement of the liner.

Additionally, the present invention may preferably determine improper
connection of the teatcup to the teat on the basis of the connection parameter. For
example, the teatcup may be connected to the udder of the animal as opposed to a
teat. This may block the entrance to the teatcup and cause the liner to fully collapse.

Reference to an indication of volume should be understood to mean any
parameter from which the extent of displacement of air from the teatcup may be derived

— whether directly or indirectly. It should be appreciated that the indication of volume
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need not be a calculated value In cubic units accounting for airflow and the cross
section of the airline.

For example, In a preferred embodiment the airflow 1s measured using a
thermistor based flow sensor. The output of such a sensor varies with airflow velocity,
however the response times of the thermistor may be such that maximum, minimum, or
average values of the output waveform may be indicative of volume.

It should be appreciated that this Is not intended to be limiting, and that
the airflow sensor may be any suitable means known to a person skilled in the art.
However the Inventor has identified that a thermistor airflow sensor has a number of
characteristics which make 1t particularly suitable to the present invention, such as low
cost, and the output being indicative of volume without further processing.

Advantageously, the airflow i1s measured In a part of the airline that is only
Intended for admission of air. That Is to say, the admitted airflow to relieve the vacuum
IS measured, not the airflow when vacuum 1s applied to the pulsation space. Because In
almost all cases the admitted air i1s filtered and/or dried air, this representing a
preferred embodiment, there will be less or no problems when measuring this air flow.
Contrarily, when airflow is measured through a vacuum line, there may occur problems
due to moisture and or dirt sucked into the vacuum line due to the vacuum. Especially
moisture forms a problem for many airflow meters, and should be avoided If possible.
For this reason, It Is also advantageous If, In the control device and or the robotic
automatic milking implement according to the invention, the airflow sensor Is provided
IN a part of the airline that 1s only intended to admit air to the teatcup, In particular to
the pulsation space thereof. Again, this holds for example for a connection to ambient
air, but explicitly not for the vacuum connection. More advantageously, said part
comprises a filter and/or air drying device.

Preferably the indication of volume Is obtained by measuring airflow over
a predetermined time period. It Is envisaged that the predetermined time period may be
a pulsation cycle.

The Indication of volume may be obtained by averaging the measured
airflow over the predetermined time period. Alternatively, the indication of volume may
be obtained by determining an extreme value of the measured airflow within the
predetermined time period.

In one embodiment, the reference value may be obtained by measuring

airflow when the teatcup I1s not connected to the teat. However, this I1s not intended to
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be limiting, as the reference value may for example be a predetermined value expected
for a particular configuration of the milking system.

In a preferred embodiment the present invention includes adjusting a
position of the teatcup relative to the teat on the basis of the connection parameter.

For example, If the present invention is implemented In a robotic milking
machine and It Is determined that the teatcup has fallen off, the robot arm acting as a
teatcup applicator of the robot may be controlled to reapply the teatcup. Similarly, if it
has been determined that the teatcup Is Iincorrectly fitted to a teat, such a robot arm
may be controlled to readjust the teatcup.

In an embodiment of the present invention, an alarm may be Issued In
response to the determined condition. This may be by way of an alarm device such as
a siren or light in order to alert an operator that action needs to be taken — particularly
IN milking systems without automated means for applying the teatcup. Alternatively (or
additionally), the alarm may be a virtual notification or record within software monitoring
or managing the milking process.

For a firmware and/or software (also known as a computer program)
iImplementation, the techniques of the present invention may be Iimplemented as
iInstructions (for example, procedures, functions, and so on) that perform the functions
described. It should be appreciated that the present invention is not described with
reference to any particular programming languages, and that a variety of programming
languages could be used to iImplement the present invention. The firmware and/or
software codes may be stored In a memory, or embodied In any other processor
readable medium, and executed by a processor or processors. The memory may be
Implemented within the processor or external to the processor.

A general purpose processor may be a microprocessor, but In the
alternative, the processor may be any processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, for example, a combination of a digital signal processor (DSP) and a
microprocessor, a plurality of microprocessors, one or more miCroprocessors In
conjunction with a DSP core, or any other such configuration. The processors may
function In conjunction with servers and network connections as known in the art.

The steps of a method, process, or algorithm described In connection with
the present invention may be embodied directly iIn hardware, in a software module
executed by a processor, or In a combination of the two. The various steps or acts in a

method or process may be performed In the order shown, or may be performed In
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another order. Additionally, one or more process or method steps may be omitted or
one or more process or method steps may be added to the methods and processes. An
additional step, block, or action may be added In the beginning, end, or intervening
existing elements of the methods and processes.

The present invention may provide at least the following advantages:
- enhanced reliability and sensitivity by conducting measurements within the
cleaner environment of the airline in comparison with the milking line;
- greater ease of compliance with hygiene regulations by eliminating interaction
with milking line; and
- minimised bulk and weight In the undercow milking apparatus by virtue of
locating the sensing apparatus away from this point. This also reduces the likelihood of

environmental conditions affecting sensor operation.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 Is a diagrammatic view of a milking device according to one
embodiment of the present invention;

Figure 2 1s a side view of a robot arm for use according to one
embodiment of the present invention;

Figures 3a-d Iillustrate extraction of milk using a milking device according
to an embodiment of the present invention;

Figure 4 I1s a diagram Illustrating pressure levels over time In the pulsation
space;

Figure 5 schematic view of a flow sensor according to an embodiment of
the present invention;

Figure 6 1s an example of measurements of a airflow according to an
embodiment of the present invention;

Figure 7 1s an example of measured indications of volume in comparison
with reference values according to an embodiment of the present invention; and

Figure 8 a diagrammatic sectional view of a pulsator detaill of an

embodiment of the present invention.

BEST MODES FOR CARRYING OUT THE INVENTION
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Figure 1 illlustrates a milking device (generally indicated by arrow 1) for
performing a milking process on a dairy animal (not illustrated). The device 1 Includes
four teatcups 2, 3, 4, 5, each connected to a pulsator system 6 by way of individual
airlines, exemplified by airline 7 which Is associated with teatcup 2. The vacuum line 8
for the pulsator system 6 Is connected In a usual manner to a vacuum pump with
pbalance tank (not illustrated).

Each teatcup 2, 3, 4, 5 may be automatically connected and disconnected
from a teat of a cow by means of a milking robot (as described with reference to Figure
2).

Figure 2 Illustrates a robot arm (generally indicated by arrow 20) for
connecting a first teatcup 21 to a first teat 22, and a second teatcup 23 to a second teat
24

A position-determining device 25 detects the positions of the respective
teats 22, 24 and teatcups 21, 23, and guides the teatcups 21, 23 to the teats 22, 24
such that vacuum attaches them.

Retuning to Figure 1, it should be appreciated that use of a robot arm Is not intended to
be limiting, as It Is envisaged that the teatcups may be applied manually.

The milk extracted by each teatcup 2, 3, 4, 5 Is supplied via separate

milking lines, exemplified by milking line 9 which Is associated with teatcup 2, to a milk
jar 10 and ultimately a milk tank (not illustrated).
Each teatcup 2, 3, 4, 5 Is provided with a flow sensor, exemplified by flow sensor 11,
within their respective airlines — for example airline 7 of teatcup 2 — configured to
measure airflow within the airline in order to obtain an indication of volume of displaced
air within the teatcups 2, 3, 4, 5.

The Indication of volume Is sent from the sensor 11 to a processor 12.
The processor 12 Is also In communication with the pulsator system 6. It should be
appreciated that the signals communicated from the sensor 11 and pulsator system ©
may Include data identifying the respective sensor 11, pulsator within the pulsator

system ©, and/or teatcup 2, 3, 4, 5.

Data transmitted to the processor 12 may be stored iIn memory 13,
together with other data used In calculations performed by the processor 12, as

described hereinafter.

Figures 3a, 3b, 3¢, and 3d illustrate interaction of a dairy animal’'s udder

30 with a teatcup — for example, teatcup 2.
8
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The teatcup 2 Includes a shell 31 and a liner 32, between which a
pulsation space 33 Is formed. The liner 32 is connected to the milking line 9, while the
pulsation space 33 Is connected by the airline 7 to a pulsator 34, which forms part of
the pulsator system 6 of Figure 1.

The pulsator 34 acts as a valve, controlling connection of the airline 7 to
vacuum 9 and atmospheric pressure 395.

Figure 4 Illustrates a typical pulsation cycle, iIn which the pulsator 34
opens the airline 7 to vacuum 9. The vacuum levels build In phase A to a set vacuum
level, which Is maintained In phase B. The pulsator 34 then opens the airline 7 to
atmospheric pressure 35. Pressure drops during phase C to atmospheric pressure In
phase D.

Turning to Figure 3a, during phases A and B the pressure within the
milking line 9 and pulsation space 33 Is balanced, causing the liner 32 to be drawn
away from the teat 36. This allows the vacuum of the milking line 9 to draw milk out of
the teat 36.

In Figure 3b, during phases C and D the vacuum of the milking line 9
exceeds the pressure within the pulsation space 33, causing the liner 32 to collapse
around the teat 36. This prevents milk from being extracted — providing a rest period for
the dairy animal.

As lllustrated by Figure 3c, the teatcup 2 may be incorrectly applied to the
udder 30 — elther missing a teat or forming an inefficient connection. It may be seen
that the liner 32 has completely collapsed.

In Figure 3d, the liner 32 does not collapse regardless of phase as there
IS No opportunity for the vacuum of the milking line 9 to act against the liner 32 due to
the absence of a teat or other form of blockage.

In each case, the flow sensor 11 Is positioned in the airline 7.

Figure 8 diagrammatically shows a detall of a pulsator of an embodiment
of the Invention. It Is shown that the airflow sensor 11 Is provided In a part 35 of the
airline where only atmospheric air 1s admitted, along arrow A. This air is filtered by filter
38, and optionally dried by a non-shown air drying device. Alternatively, the filter 38
may have drying properties. In the pulsator detall, there are provided an electromagnet
39 for driving a valve body 37 In a direction along double arrow B. In the position
shown, the electromagnet 36 Is energized and attracts valve body 37 In the upper
position, thereby blocking ambient air admission. Now, vacuum Is applied to the airline

/ via vacuum line 8. If the electromagnet 36 Is de-energized, the valve body 37 will fall
9
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and/or be attracted by vacuum, into a lower position, thereby blocking vacuum line 8,
and allowing admission of air into airline 7 via the part indicated by reference numeral
35. In the latter part, the airflow sensor 11 measures displaced air. This air has been
cleaned and/or dried by filter 38. It i1s to be noted that other configurations and ways of
operating pulsators are possible. The main point for this embodiment Is the position of
the airflow sensor 11 In a part that 1s only intended for admitting air, and not vacuum,
Into the airline 7 to the pulsation space of the teatcup.

Figure S illustrates one embodiment of the flow sensor 11. The sensor
INcludes a thermistor Rg, a bridge Rg, Ry, Ry, op amp 50, and a power transistor 51.

The op amp 50 continuously adjusts the flow of current, through the power
transistor 51, to maintain its two inputs as equal. It follows that the voltage across the
thermistor R must be maintained at the same voltage across R,, and the thermistor Re
current maintained at the level of the current through R,. However, since the current
through R, Is proportional to the current through Ry (which has the same voltage drop
as R1) and the current through Rq Is determined by the voltage drop across R, it may be
seen that the resistance of the thermistor R must be equal to that of R,, multiplied by
the ratio of Ry to Ro.

As airflow Increases, heat 1s transferred away from the thermistor Rr,
causing Its voltage to rise. It follows that the op amp 50 output voltage increases, thus
iIncreasing the current through the power transistor 51. More power s available for the
thermistor Rr to dissipate In order to dissipate in order to maintain its temperature (and
hence resistance) at a constant level. The output voltage at Vout provides an amplified
version of thermistor Rg voltage.

Figures 6 Illustrates an output signal produced by the flow sensor 11 of
Figure 5.

The graph shows Vout versus time In the scenario of Figure 3d, where
passage through the liner 32 I1s open. The waveforms which would be obtained under
the conditions illustrated by Figures 3a and 3b, and 3¢, would have a similar profile.

Figure 7 illustrates the results of readings obtained using the flow sensor
11 of Figure 5 under several conditions, plotting Vout against the depth to which an
artificial teat was inserted Iinto the teatcup 2 in centimetres.

The maximum voltage, minimum voltage, and average voltage over a
pulsation cycle may be seen against the equivalent reading during the open liner 32
condition of Figure 3d.

Zero Insertion corresponds to the condition of Figure 3c.
10
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It may be seen that a strong correlation exists In each series between
depth of teat insertion and volume of air displaced from the teatcup 2.

The processor 12 may therefore determine a connection parameter by
comparing the Indication of volume of displaced air with a reference value. The
reference value may be, for example:

- a predetermined value stored In the memory 13 connected to the processor 12;
or
- an Indication of volume measured prior to connection of the teatcup 2.

The connection parameter may be used to determine whether the teatcup
2 1s disconnected or improperly connected, or the length of the teat protruding into the
teatcup 2.

While there Is a crossover In the readings at approximately 12 cm, In
practice a teat of a dairy animal will not reach this depth.

The processor 12 may determine that the teatcup 2.

- has fallen off (I.e. the connection parameter Is effectively zero); or

- IS blocked (1.e. the connection parameter is at a maximum).

If either of these Is the case, then it may control the robot arm 20 to reapply the teatcup
2 to the teat 30.

If processor 12 determines that the teatcup 2 1s connected, albeit
iIncorrectly, or the teat 1s at too shallow a depth, the processor 12 may control the robot
arm 20 to adjust the position of the teatcup 2 rather than attempting to relocate the teat
36 again.

It IS envisaged that the processor 12 may be configured to receive an
identification of an individual dairy animal being milked, for example using a radio
frequency Identification tag reader. The processor 12 may cross reference this
identification with individual animal data stored in the memory 13 In order to determine
expected teat lengths for the animal and ensure optimal connection of the teatcups 2,
3, 4, 5.

In addition to, or In place of, adjusting the position of the teatcups, the
processor 12 may be configured to 1Issue an alarm regarding a condition associated
with the connection parameter obtained. This may be by way of display of text or lights
at the milking device 1 or control module thereof, an audible alarm, a flag in software or
any other suitable means known to a person skilled in the art.

In manually operated systems, this will enable the timely reapplication or

adjustment of the teatcup 2. In an automatic milking device, recordal of such alarms
11
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may allow for identification of ongoing faults requiring either recalibration of equipment,
or repair or replacement of faulty components. For example, a fault condition such as a

split liner 32 or disconnected hose will show an extreme response which may be

identified as requiring attention of an operator.

Aspects of the present invention have been described by way of example
only and it should be appreciated that modifications and additions may be made thereto

without departing from the scope thereof as defined in the appended claims.
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CLAIMS

1. A method of monitoring a milking process, the milking process performed
by a milking apparatus including at least one teatcup (2, 3, 4, 5) configured to recelve a
teat of a milking animal and at least one airline (/) configured to deliver varying levels
of pressure to the teatcup, the method including the steps of:

- measuring airflow within the airline using a flow sensor (11) to obtain an
iIndication of volume of displaced air within the teatcup;

- comparing the indication of volume with a reference value; and

- determining a connection parameter relating to an extent of connection between
the teat and the teatcup based on the comparison.

2. A method as claimed In claim 1, wherein an indication of a length of the
teat protruding into the teatcup Is determined on the basis of the connection parameter.
3. A method as claimed In claim 1, wherein disconnection of the teatcup
from the teat Is determined on the basis of the connection parameter.

4 A method as claimed In claim 1, wherein improper connection of the
teatcup to the teat is determined on the basis of the connection parameter.

. A method as claimed In any one of claims 1 to 4, wherein the reference
value 1s obtained by measuring airflow when the teatcup 1s not connected to the teat.

o. A method as claimed in any one of claims 1 to 5, wherein the indication of
volume Is obtained by measuring airflow over a predetermined time period.

/. A method as claimed In claim 6, wherein the predetermined time period Is
at least one pulsation cycle.

8. A method as claimed In either claim 6 or claim 7, wherein the indication of
volume Is obtained by averaging the measured airflow over the predetermined time
period.

Q. A method as claimed In either claim 6 or claim 7, wherein the indication of
volume Is obtained by determining an extreme value of the measured airflow within the
predetermined time period.

10. A method as claimed In any one of claims 1 to 9, wherein the airflow Is
measured using a thermistor (Rg) based flow sensor (11).

11. A method as claimed in any one of claims 1 to 10, wherein the airflow Is
measured In a part of the airline that is only intended for admission of air.

12. A method as claimed Iin any one of claims 1 to 11, including adjusting a

position of the teatcup relative to the teat on the basis of the connection parameter.

13
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13. A control device for monitoring a milking process, the milking process
performed by a milking apparatus including at least one teatcup configured to receive a
teat of a milking animal and at least one airline configured to deliver varying levels of
pressure to the teatcup, the device including:
- a flow sensor configured to measure airflow within the airline in order to obtain
an Indication of volume of displaced air within the teatcup; and
- at least one processor configured to:

- compare the indication of volume with a reference value; and

- determining a connection parameter relating to an extent of connection
between the teat and the teatcup based on the comparison.
14. A control device as claimed In claim 13, wherein the processor (12) IS
configured to cause a robot arm (20) to adjust a position of the teatcup relative to the
teat on the basis of the connection parameter.
19. A robotic automatic milking implement configured to perform a milking
process, the implement including:
- at least one teatcup configured to receive a teat of a milking animal;
- at least one airline configured to deliver varying levels of pressure to the teatcup;
- a robot arm configured to connect the teatcup to the teat; and
- a control device for monitoring the milking process, the device Including:

- a flow sensor configured to measure airflow within the airline in order to
obtain an indication of volume of displaced air within the teatcup; and

- at least one processor configured to:

- compare the indication of volume with a reference value; and
- determining a connection parameter relating to an extent of

connection between the teat and the teatcup based on the comparison.
10. A milking implement as claimed in claim 15, wherein the control device Is
configured to cause the robot arm to aqjust a position of the teatcup relative to the teat
on the basis of the connection parameter.
17. A milking implement as claimed in claim 15 or 16, wherein the airflow
sensor Is provided In a part of the airline that I1s only intended to admit air to the

teatcup, In particular to the pulsation space (33) thereof.

14
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