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FIG. 1

(57) Abstract: Methods for alowing pairing of a mobile terminal, e.g. a
smart phone, with a farm control and monitoring system are disclosed.
The disclosure also describes corresponding systems, mobile terminals,
servers, computer programs and computer program products. In the dis-
closed system, a mobile terminal 200 reads an optically readable repres -
entation of data, such as a QR code. Based on the read QR code, the mo-
bile terminal 200 can form image data. The formed image data aswell as
apairing request isthen transmitted to a server 300. When the server 300
approves apairing request that has been received from the mobile termin-
al 200, the server 300 may begin transmitting data relating to the farm
control and monitoring system 100 to the mobile terminal 200. This way,
data that is already accessible to the farm control and monitoring system
100 can be made accessible to the mobile terminal 200 aswell.
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PAIRING OF A MOBILE TERMINAL WITH A FARM CONTROL AND
MONITORING SYSTEM

TECHNICAL FIELD

Embodiments of the present invention presented herein generally relate to farming.
More specificaly, embodiments of the present invention presented herein relate to
methods for allowing the pairing of amobile terminal, such as a smart phone or a
mobile phone, with afarm control and monitoring system associated with afarm. The
disclosure also describes corresponding systems, mobile terminals, servers, computer

programs and computer program products.

BACKGROUND
The keeping of animalsin installations, e.g. in industrial establishments, has changed by
the increased use of information technology. A s a consequence, aso the control and

monitoring of animal related processes have devel oped.

Many parameters relating to equipment used in these installations can be controlled
both accurately and rapidly. Asamere example, intoday's automated milk production
there exists arrangements and methods for automatically measuring various parameters
which indicate the yield and quality of the milk produced. Also, additional parameters
can bemeasured and used to trigger initiation of certain automatically performed
actions that help to optimize or improve the milk production. In addition, the amount of
information which can be gathered concerning individual animals and parameters etc.
relating to their management has increased. This has resulted in arrangements that are
increasingly complex, for example in terms of the amount of information that is

processed and the number of parameters which can be controlled.

For those persons who work within these installations, e.g. farmers, and whose task isto
operate these arrangements, there is aneed for enabling the monitoring and control of
operations using sophisticated equipment while at the same time providing

arrangements which are easy to use.
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In current farm control and monitoring systems, the users (e.g. the farmers), generally
monitor and control the installations via auser interface of afarm device. For example,
the farm device may comprise amonitor screen or display for displaying parameters
relating to equipment used in the installation and/or information about individual
animals. Depending on displayed parameters and/or other information about the
individual animals, the user can make well-informed decisions and make appropriate
changes of various settings for the animal installation, if needed or appropriate. The
change of settings etc. can beinput by the user via the user interface of the farm device.

The user interface may e.g. comprise atouch screen or the like.

In many installations, the farm device associated with the farm control and monitoring
system is a stationary device, i.e. adevice that isnot movable. Thus, any individua who
moves around within the installation and who observes that parameters relating to e.g. a
certain animal or certain equipment in the installation that needs to be checked will have
to move to the stationary farm device. Once the user is at the farm device, the user can
monitor the parameters of this animal and/or information about the equipment and

undertake any corrective measures, if needed or appropriate.

Since the farm devi'ce isastationary device, the user cannot generally monitor the
parameter values on the fly, e.g. when walking around within, or inside, the installation.
This reduces the speed a which the user can check the parameter values and/or other
information, since the user who walks within the animal installation will need to walk
the distance to the farm device each time he or she wants to check parameter values and

other information. Thismay also mean adelay in any decision making relating to the

management of the farm.

Therefore, more convenient methods and arrangements have developed. For example, it
has been suggested to pair a computer, e.g. alaptop computer, with the farm control and

monitoring system.
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By pairing a computer with the farm control and monitoring system, the user can access
information about the controlled and monitored farm from anywhere and a any time the
user finds most convenient. This provides for improved flexibility for the user. In
addition, it helps the user making proper decisions at the right times. Moreover, by
pairing a computer with the farm control and monitoring system, the user may send
information or commands from the computer to the server, e.g., in order to change
settings relating to certain equipment or an individual animal. Thus, the user does not
necessarily have to walk the distance to the farm device of the farm control and
monitoring system each time he or she wants to change settings. Instead, the user can
change the settings by means of the computer while on the fly, e.g. when walking
around within, or inside, theinstallation. This aso provides for increased flexibility for

the user.

In order for the computer to be paired to a certain farm, the computer must first be given
apassword for transmission to a central server for enabling authentication. The current
way to provide the central server with this password involves the user manually entering
arelatively long code or password via the user interface, typically the keyboard, of the
computer. Once the relatively long code or password has been provided to the server
and the server has authenticated the code or password, the server may alow the pairing
of the computer with the farm in question or, more specifically, afarm control and
monitoring system associated with the farm in question. If the server alows the pairing,
the server may begin providing the computer with any data relating to the farm in
guestion. Moreover, once the computer has been paired to the farm control and
monitoring system, auser may begin sending information or commands from the

computer to the server so asto change settings relating to the farm in question.

SUMMARY
Sometimes, however, a code or password is not properly typed in. Since the process of

pairing afarm control and monitoring system with a computer requires manual input by
someone, this is sometimes considered a security risk. Furthermore, manual input by

users may be error prone. In thisregard, it should be appreciated that the pairing process
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is sometimes performed at alocation within the installation where animals are kept.
This environment istypically non-clean and the user may therefore wear clothes and
gloves suitable for such environment. Manually entering relatively long codes or
passwords, which typically requires the pressing of several buttons on akeyboard, isnot
easy in such environment, especially not when the user iswearing gloves. Moreover,
the pairing process may require fairly skilled users, that isto say that the user may need
to have acertain level of computer skills in order to know exactly what should be

manually entered and how.

It istherefore agenera object of the various embodiments of the present invention to
provide for methods and corresponding systems, mobile terminals, servers, farm
devices, and farm control and monitoring systems, by which one or more of the above-

mentioned disadvantages can be mitigated, alleviated or eliminated.

The various embodiments of theinvention as set forth in the appended claims address

this general object.

According to afirst aspect, there isprovided a method for allowing the pairing of a
mobile terminal with afarm control and monitoring system associated with afarm, the
method being performed in the mobile terminal and comprising: reading an optically
readable representation of data; forming image data based on the read representation of
data; and transmitting the image data as well as apairing request message to a server,
the pairing request message requesting the server to allow pairing of the mobile terminal

with afarm control and monitoring system associated with the image data.

The step of reading the optically readable representation of datamay comprise reading
the optically readable representation of data from afarm device associated with the

farm.

In one embodiment, the method further comprises receiving an acknowledgement

(ACK) message from the server, when it has been determined by the server that the
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server alows pairing of the mobile termina with the farm control and monitoring
system, after which ACK message datarelating to the farm control and monitoring
system is accessible to the mobile terminal. Additionally, the method may comprise
receiving data relating to the farm control and monitoring system. Y et further, after the
ACK message has been received by the mobile terminal, the method may additionally
comprise transmitting, i.e. sending, information and/or commands to the server. The
information and/or commands may be sent to the server for the purpose of changing one
or more settings relating to the farm associated with the farm control and monitoring
system. Such setting may, for example, relate to a certain equipment of the farmin
question. Additionally, or alternatively, such setting may relate to aparameter relating

to an individual animal.

In some embodiments, the optically readable representation of data comprises a
barcode. The barcode may be amatrix barcode. Furthermore, the matrix barcode may be

a Quick Response, QR, code.

According to a second aspect, there is provided amethod for alowing the pairing of a
mobile terminal with afarm control and monitoring system associated with afarm, the
method being performed in a server and comprising: receiving image data as well asa
pairing request message from amobile terminal, the pairing request message requesting
the server to allow pairing of the mobile terminal with afarm control and monitoring
system associated with the image data; comparing the received image data against
stored image data to check whether the server is arranged to serve afarm control and
monitoring system associated with the received image data; and when it is determined
that the received image data matches stored image data, approving the request for

pairing the mobile terminal with the farm control and monitoring system.

The method may additionally comprise transmitting an acknowledgement (ACK)
message to the mobile terminal. Also, the method may comprise transmitting, to the
mobile terminal, datarelating to the farm control and monitoring system for thereby

making it accessible to the mobile terminal. After the pairing request has been
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approved, the method may additionally comprise receiving information and/or
commands from the mobile terminal. Such information and/or commands may be sent
to the server for the purpose of changing one or more settings relating to the farm
associated with the farm control and monitoring system. Thus, instead of receiving such
information and/or commands from the farm control and monitoring system, the server

may receive it directly from the mobile terminal.

Y et further, the method may comprise returning arequest message to the mobile
terminal requesting the mobile terminal to re-transmit image data, when it is determined

that the received image data does not match stored image data.

Moreover, the method may further comprise a step of transmitting image datato a farm
device associated with the farm control and monitoring system to allow the farm device
to display an optically readable representation of data at auser interface of the farm
device. This step may be performed prior to the step of receiving the image data aswell
as the pairing request message from the mobile terminal.

The optically readable representation of data may comprise abarcode. The barcode may

be amatrix barcode, e.g., a Quick Response, QR, code.

According to athird aspect, thereisprovided amethod for assisting the pairing of a
mobile terminal with afarm control and monitoring system associated with afarm, the
method being performed in afarm device associated with the farm control and
monitoring system and comprising: sending arequest message to a server, the request
message requesting the servér to send image data to the farm device to allow the farm
device to display, a auser interface thereof, an optically readable representation of
data; receiving the image data from the server; forming an optically readable
representation of data based on the received image data; and displaying the formed
optically readable representation of data at the user interface of the farm device.



10

15

20

25

30

WO 2013/100851 PCT/SE2012/051495

According to afourth aspect, thereis provided amethod for allowing the pairing of a
mobile terminal with afarm control and monitoring system associated with afarm. The
method comprises. amobile terminal reading an optically readable representation of
data; the mobile terminal forming image databased on the read representation of data;
the mobile terminal transmitting the image data as well as apairing request message to a
server, the pairing request message requesting the server to alow pairing of the mobile
terminal with afarm control and monitoring system associated with the image data; the
server recelving the image data as well as the pairing request message from the mobile
terminal; the server comparing the recelved image data against stored image data to
check whether the server is arranged to serve afarm control and monitoring system
associated with the received image data; and when it is determined that the received
image data matches stored image data, the server approving the request for pairing the

mobile terminal with the farm control and monitoring system.

According to afifth aspect, thereisprovided a computer program for allowing the
pairing of amobile terminal with afarm control and monitoring system associated with
afarm, the computer program comprising computer program code which, when runin a
processor of amobile terminal, causes the mobile terminal to: read an optically readable
representation of data; form image data based on the read representation of data;
transmit the image data as well as apairing request message to aserver, the pairing
request message requesting the server to alow pairing of the mobile termina with a

farm control and monitoring system associated with the image data.

According to asixth aspect, thereisprovided a computer program product comprising a
computer program according to the fifth aspect and a computer readable means on

which the computer program is stored.

According to a seventh aspect, there isprovided a computer program for allowing the
pairing of amobile terminal with afarm control and monitoring system associated with
afarm, the computer program comprising computer program code which, when run in a

processor of aserver, causes the server to: recelve image data as well as apairing
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request message from amobile terminal, the pairing request message requesting the
server to alow pairing of the mobile terminal with a farm control and monitoring
system associated with the image data; compare the received image data against stored
image data to check whether the server is arranged to serve afarm control and
monitoring system associated with the received image data; and when it is determined
that the received image data matches stored image data, approve the request for pairing

the mobile terminal with the farm control and monitoring system.

According to an eighth aspect, there is provided a computer program product
comprising a computer program according to the seventh aspect and a computer

readable means on which the computer program is stored.

According to aninth aspect, there is provided a computer program product for assisting
the pairing of amobile terminal with afarm control and monitoring system associated
with a farm, the computer program comprising computer program code which, when
run in aprocessor of afarm device, causes the farm device to: send arequest message to
aserver, the request message requesting the server to send image data to the farm device
to alow the farm device to display, a auser interface thereof, an optically readable
representation of data; receive the image data from the server; form an optically
readable representation of data based on the received image data; and display the
formed optically readable representation of data a the user interface of the farm device.

According to atenth aspect, there is provided a computer program product comprising a
computer program according the ninth aspect and a computer readable means on which

the computer program is stored.

According to an eleventh aspect, there is provided amobile terminal for afarm control
and monitoring system associated with afarm, the mobile terminal comprising: means
for reading an optically readable representation of data; means for forming image data
based on the read representation of data; and means for transmitting the image data as
well as apairing request message to aserver, the pairing request message requesting the
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server to alow pairing of the mobile terminal with afarm control and monitoring

system associated with the image data.

The means for reading the optically readable representation of datamay comprise
means for reading the optically readable representation of data from a farm device

associated with the farm.

The mobile terminal may also comprise: means for receiving an acknowledgement,
ACK, message from the server, when it has been determined by the server that the
server alows pairing of the mobile termina with the farm control and monitoring

system, after which ACK message datarelating to the farm control and monitoring

system is accessible to the mobile terminal.

The mobile terminal may also comprise means for receiving datarelating to the farm

control and monitoring system.

The mobile terminal may additionally comprise means for transmitting information
and/or commands to the server. The information and/or commands may be sent to the
server for the purpose of changing one or more settings relating to the farm associated
with the farm control and monitoring system. Such settings may, for example, include
settings relating to a certain equipment of the farm in question. Additionally, or
aternatively, such settings may include settings relating to parameters of individual

animals.

The optically readable representation of datamay comprise abarcode. The barcode may

be amatrix barcode. The matrix barcode may be a Quick Response, QR, code.

The mobile termina may, e.g., be a smart phone, mobile phone or cell phone.

According to atwelfth aspect, there isprovided amobile terminal for afarm control and

monitoring system associated with afarm. The mobile terminal may, e.g., be a smart
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phone, mobile phone or cell phone. The mobile terminal comprises: areader configured
to read an optically readable representation of data; acommunication interface arranged
for wireless communication; aprocessor; and amemory storing computer program
comprising computer program code which, when run in the processor, causes the
mobile terminal to:

form image data based on aread representation of data; and

transmit, viathe communication interface, the image data aswell as a
pairing request message to a server, the pairing request message requesting the server to
allow pairing of the mobile terminal with afarm control and monitoring system

associated with the image data.

In one embodiment, the reader is configured to read an optically readable representation

of data from afarm device associated with the farm.

In one embodiment, the mobile terminal is configured to receive an acknowledgement
(ACK) message from the server via the communication interface, when it has been
determined by the server that the server alows pairing of the mobile terminal with farm
control and monitoring system. When it has been determined by the server that the
server alows pairing of the mobile terminal with farm control and monitoring system,
datarelating to the farm control and monitoring system can be made accessible to the

mobile terminal.

In one embodiment, the mobile terminal is configured to receive data relating to the

farm control and monitoring system via the communication interface.

In one embodiment, the mobile terminal is configured to transmit information and/or

commands to the server via the communication interface.

The optically readable representation of data may comprise a barcode. The barcode may
comprise amatrix barcode. The matrix barcode may, e.g. be a Quick Response, QR,

code.
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According to athirteenth aspect, thereis provided amobile terminal. The mobile
terminal may be used for allowing the pairing of the mobile terminal with afarm control
and monitoring system associated with afarm. Furthermore, the mobile terminal may,
e.g., be a smart phone, mobile phone or cell phone. The mobile terminal comprises: a
reader configured to read an optically readable representation of data; an image data
forming unit configured to form image data based on the read representation of data;
and atransmitter configured to transmit the image data aswell as apairing request
message to a server, the pairing request message requesting the server to allow pairing
of the mobile terminal with afarm control and monitoring system associated with the
image data. The optically readable representation of datamay comprise abarcode, such

as amatrix barcode. A matrix barcode may be a Quick Response, QR, code.

The reader may be configured to read the optically readable representation of data from

afarm device associated with the farm.

The mobile terminal may aso comprise areceiver configured to receive an
acknowledgement (ACK) message from the server, when it has been determined by the
server that the server allows pairing of the mobile terminal with the farm control and
monitoring system, after which ACK message datarelating to the farm control and

monitoring system is accessible to the mobile terminal.

The receiver may be further configured to receive datarelating to the farm control and

monitoring system.

The transmitter may be configured to transmit information and/or commands to the

Server.

According to afourteenth aspect, thereisprovided aserver for afarm control and
monitoring system associated with afarm, the server comprising: means for receiving

image data as well as apairing request message from amobile terminal, the pairing
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request message requesting the server to allow pairing of the mobile terminal with a
farm control and monitoring system associated with the image data; means for
comparing the received image data against stored image datato check whether the
server is arranged to serve a farm control and monitoring system associated with the
received image data; and means for approving the request for pairing the mobile
terminal with the farm control and monitoring system associated with the farm when it

is determined that the received image data matches stored image data.

The server may aso comprise means for transmitting an acknowledgement message to

the mobile terminal.

The server may also comprise means for transmitting, to the mobile terminal, data
relating to the farm control and monitoring system such that it becomes accessible to the

mobile terminal.

The server may also comprise means for returning arequest message to the mobile
terminal requesting the mobile terminal to re-transmit image data when it is determined

that the received image data does not match stored image data.

The server may also comprise means for receiving information and/or commands from
the mobile terminal. Such information and/or commands may be sent to the server for
the purpose of changing one or more settings relating to the farm associated with the
farm control and monitoring system. Thus, instead of receiving such information and/or
commands from the farm control and monitoring system, the server may receive it
directly from the mobile terminal by the means for receiving information and/or

commands from the mobile terminal.

The optically readable representation of data may comprise abarcode. The barcode may

be amatrix barcode. The matrix barcode may be a Quick Response, QR, code.



10

15

20

25

30

WO 2013/100851 PCT/SE2012/051495

13

According to afifteenth aspect, there isprovided a server for afarm control and
monitoring system associated with a farm. The server comprises a communication
interface configured to receive image data as well as apairing request from amobile
terminal, the pairing request message requesting the server to allow pairing of the
mobile terminal with afarm control and monitoring system associated with the image
data. The server also comprises aprocessor and amemory storing computer program
comprising computer program code which, when run in the processor, causes the server
to:

compare the received image data against stored image data to check
whether the server is arranged to serve afarm control and monitoring system associated
with the received image data; and

when it is determined that the received image data matches stored image
data, approving the request for pairing the mobile terminal with the farm control and

monitoring system.

The communication interface may comprise areceiver. Additionaly, the

communication interface may comprise atransmitter.

In one embodiment, the communication interface is further configured to transmit an

acknowledgement (ACK) message to the mobile terminal.

In one embodiment, the communication interface may be further configured to transmit,
to the mobile terminal, datarelating to the farm control and monitoring system for

thereby making it accessible to the mobile terminal.

In one embodiment, the communication interface is further configured to receive

information and/or commands from the mobile terminal.

In yet another embodiment, the memory stores computer program comprising computer

program code which, when run in the processor, causes the server to:
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when it is determined that the received image data does not match stored
image data, return aregquest message to the mobile terminal via the communication

interface for requesting the mobile terminal to re-transmit image data.

According to a sixteenth aspect, thereis provided aserver. The server may be used for
allowing the pairing of amobile terminal with afarm control and monitoring system
associated with afarm. The server comprises: areceiver configured to receive image
data as well as apairing request message from amobile terminal, the pairing request
message requesting the server to allow pairing of the mobile terminal with afarm
control and monitoring system associated with the image data; acomparator configured
to compare the received image data against stored image data to check whether the
server is arranged to serve afarm control and monitoring system associated with the
received image data; and a controller configured to approve the request for pairing the
mobile terminal with the farm control and monitoring system when it is determined that
the recelved image data matches stored image data. The optically readable
representation of data may comprise abarcode, such as amatrix barcode. A matrix

barcode may comprise a Quick Response, QR, code.

The server may also comprise atransmitter. The transmitter may be configured to
transmit, i.e. send, an acknowledgement message to the mobile terminal. Additionally,
the transmitter may be configured to transmit, to the mobile terminal, datarelating to
the farm control and monitoring system for thereby making it accessible to the mobile

terminal.

The transmitter may be further configured to return arequest message to the mobile
terminal for requesting the mobile terminal to re-transmit image data when it has been
determined, by the controller, that received image data does not match stored image
data.

The receiver may be further configured to receive information and/or commands from

the mobile terminal.
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According to a seventeenth aspect, there isprovided afarm device associated with a
farm control and monitoring system, the farm device comprising: means for sending a
request message to a server, the request message requesting the server to send image
data to the farm deviceto allow the farm device to display, a auser interface thereof, an
optically readable representation of data; means for receiving the image data from the
server; means for forming an optically readable representation of data based on the
received image data; and means for displaying the formed optically readable

representation of data at the user interface of the farm device.

According to an eighteenth aspect, there is provided afarm device associated with a
farm control and monitoring system. The farm device comprises auser interface, a
communication interface arranged for communication; aprocessor and amemory
storing computer program comprising computer program code which, when run in the
processor, causes the farm device to:
send areguest message to a server via the communication interface, the
request message requesting the server to send image data to the farm device to
allow the farm deviceto display, at the user interface thereof, an optically
readable representation of data;
receive the image data from the server viathe communication interface;
form an optically readable representation of databased on the received
image data; and
display the formed optically readable representation of data at the user

interface of the farm device.

According to anineteenth aspect, there isprovided afarm device associated with a farm
control and monitoring system. The farm device comprises: atransmitter configured to
transmit arequest message to a server, the request message requesting the server to send
image data to the farm device to allow the farm device to display, at the user interface
thereof, an optically readable representation of data; areceiver configured to receive the

image data from the server; a data representation forming unit configured to form an



10

15

20

25

30

WO 2013/100851 PCT/SE2012/051495

16

optically readable representation of data based on the received image data; and auser
interface configured to display the formed optically readable representation.

According to atwentieth aspect, there is provided a system, comprising: a farm device
according to the eighteenth aspect, amobile terminal according to the twelfth aspect and

aserver according to the fifteenth aspect.

According to atwenty-first aspect, there isprovided a system, comprising afarm device
according to the nineteenth aspect, amobile terminal according to the thirteenth aspect

and aserver according to the sixteenth aspect.

According to atwenty-second aspect, there isprovided asystem, comprising: afarm
control and monitoring system and an optically readable representation of data
associated with the control and monitoring system; amobile terminal, comprising:
means for reading the optically readable representation of data; means for forming
image data based on the read representation of data; and means for transmitting the
image data aswell as apairing request message to a server, the pairing request message
reguesting the server to allow pairing of the mobile terminal with afarm control and
monitoring system associated with the image data; and a server, comprising: means for
receiving image data as well as apairing request message from amobile terminal, the
pairing request message requesting the server to allow pairing of the mobile terminal
with afarm control and monitoring system associated with the image data; means for
comparing the received image data against stored image data to check whether the
server isarranged to serve afarm control and monitoring system associated with the
received image data; and means for approving the request for pairing the mobile

terminal with the farm control and monitoring system.

According to yet other aspects there are provided systems comprising any combination

of the different aspects of the herein disclosed mobile terminals, servers and/or farm

devices.
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Various embodiments of the invention described herein allow for auser, e.g. afarmer,
to pair amobile termina such as a smartphone with afarm control and monitoring
system. Thus, auser can access information about the controlled and monitored
installation, e.g. the farm, via the mobile terminal of the user from anywhere and at any
time the user finds most convenient. This givesthe user flexibility. Also, it helps the
user making proper decisions at theright times. Also, once the mobile terminal has been
paired with the farm control and monitoring system, the user may send information or
commands from the mobile terminal to the server, e.g., in order to change settings
relating to certain equipment or an individual animal of acertain farm. Thus, the user
does not necessarily have to walk the distance to a farm device of the farm control and
monitoring system within the installation (e.g. farm) each time he or she wants to
change settings. Instead, the user can change the settings by means of the mobile
terminal while on the fly, e.g. when walking around within, or inside, the installation,
This also provides for improved flexibility for the user. Y et further, embodiments
described herein require no or little manual input by the user. This may allow for
increased accuracy and/or security compared to previous solutions where passwords
and/or codes are manually entered at alaptop computer. This may be especially
important in non-clean environments such as farms where it may be comparatively more
difficult to operate akeyboard or a similar user interface. Moreover, embodiments
described herein do not require skilled users. Instead, the user only has to read an
optically readable representation of data, e.g. by reading a QR code by means of a
reader (e.g., comprising a camera) of the mobile terminal. This reduces the risk of errors
being made when pairing the mobile terminal with the farm control and monitoring

device.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects, features and advantages of the invention will be apparent and
elucidated from the following description of embodiments of the present invention,

reference being made to the accompanying drawings, in which:
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Figure 1isaschematic diagram illustrating an exemplary environment where
embodiments presented herein can be applied;

Figure 2A isaschematic diagram illustrating some modules of an embodiment of a

mobile terminal;

Figure 2B is a schematic diagram illustrating modules of another embodiment of a

mobile terminal;

Figure 3 schematically shows one example of a computer program product comprising

computer readable means;

Figure 4A isaschematic diagram illustrating some modules of an embodiment of a

Server;

Figure 4B is a schematic diagram illustrating some modules of another embodiment of a

SErver,

Figure 5 schematically shows one example of a computer program product comprising

computer readable means;

Figure 6A is aschematic diagram illustrating some modules of an embodiment of farm

device associated with afarm control and monitoring system;

Figure 6B is a schematic diagram illustrating some modules of another embodiment of

farm device associated with afarm control and monitoring system;

Figure 7 schematically shows one example of a computer program product comprising

computer readable means,
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Figure 8A isaflow chart illustrating amethod performed by amobile terminal

according to an embodiment of the invention;

Figure 8B isaflow chart illustrating a method performed by a mobile terminal

according to an embodiment of the invention;

Figure 9is aflow chart illustrating amethod performed by a server according to an

embodiment of the invention; and

Figure 10 isaflow chart illustrating a method performed by afarm device according to

an embodiment of the invention.

DETAILED DESCRIPTION

The invention will now be described more fully hereinafter with reference to the
accompanying drawings, in which certain embodiments of the invention are shown. The
invention may, however, be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein; rather, these embodiments are
provided by way of example so that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those persons skilled in the art. Like

numbers refer to like elements throughout the description.

Figure 1lisaschematic diagram illustrating an exemplary environment where
embodiments presented herein can be applied. The system 1, sometimes also referred to
as a farm management system, comprises afarm control and monitoring system 100 and

aserver 300. The illustrated system 1 also comprises amobile terminal, MT, 200.

The farm control and monitoring system 100 is a system for controlling and monitoring
various aspects of farm. The farm control and monitoring system 100 may, for example,
be configured to control and monitor one or more of the following: arrangements for

automated milking production arrangements, arrangements for automated animal
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comfort, arrangements for automated animal feeding, and arrangements for general herd

management.

The mobile terminal, MT, 200 is also known as amobile communication terminal, a
user termina or auser equipment (UE). In preferred embodiments, the mobile terminal
is asmart phone. Alternatively, the mobile terminal may be amobile telephone or a

cellphone.

The server 300 is aserver, which is configured to serve aplurality of farm control and
monitoring systems associated with respective farms. The server 300 can be said to
serve many different farm control and monitoring systems, wherein each of the farm
control and monitoring systems are associated with the server in some way, e.g. by
having a subscription to that specific server 300. In theillustrated embodiment, the farm

control and monitoring system 100 may be associated with the server 300.

With reference to Fig. 1, an exemplary embodiment of apairing process for pairing the

mobile termina 200 with the farm control and monitoring system 100 will now be

described.

In aninitial step, typically but not necessarily performed at the site, or installation,
where the farm control and monitoring system 100 isphysically located, auser
(typically, but not necessarily, afarmer) uses his or her mobile terminal, MT, 200 to
read an optically readable representation of data. In preferred embodiments, the
optically readable representation of data comprises abarcode. The barcode may be a
matrix barcode, such as, e.g. aQuick Response (QR) code. Some general principles
about QR codes are discussed in the European Patent, EP 0 672 994 Bl. To this end, the
mobile terminal 200 may comprise ameans for reading the optically readable
representation of data. The means for reading the optically readable representation of

data may comprise areader. The reader may comprise a camera.
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The optically readable representation of data may be placed within or inside the
installation, which is controlled and monitored by means of the farm control and
monitoring system 100. For example, the optically readable representation of data may
be attached to awall inside the installation. Alternatively, the readable representation of
data may be attached to a farm device associated with the farm control and monitoring
system 100. Since the installation is generally aclosed environment, e.g. afarm,
allowing access only for authorized users (e.g. farmers), having the optically readable
representation of data attached at awall inside the installation or attached at a farm

device of the farm control and monitoring system 100 generally ensures acceptable

Ssecurity.

In an advantageous embodiment, however, the user can instead operate auser interface
of the farm device associated with the farm control and monitoring system 100 in order
to send areguest message to the server 300, the request message requesting the server to
send image data to the farm device to alow the farm device to display, at auser
interface thereof, an optically readable representation of data. The server 300 may thus
be configured to transmit image data to the farm device associated with the farm control
and monitoring system 100 to allow the farm device to display the optically readable
representation of data at the user interface of the farm device. The farm device can
receive the image data from the server 300. The farm device is further configured to
form an optically readable representation of data based on the received image data, and
display the formed, or created, optically readable representation of data at the user
interface of the farm device. When the optically readable representation of datais
displayed at the farm device, e.g. at amonitor screen or at adisplay screen of the farm
control and monitoring system 100, the user uses his or her mobile termina 200 to read
the displayed optically readable representation of data from the farm device. Sending a
request from afarm device to the server for allowing the displaying of the optically

readable representation of data at the farm device is advantageous asit may provide for

even better security.
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In other words, in this advantageous embodiment, auser bringing his’lher mobile
terminal 200 can enter the installation (e.g. the farm) and walk to the farm device. At
the farm device, the user operates the user interface of the farm device in order to
request the server to send an optically readable representation of data, e.g. inthe form of
a QR code, to the farm device for displaying at the user interface of the farm device.
Once the optically readable representation of data (e.g. QR code) is displayed at the user
interface of the farm device, the user may read the optically readable representation of
data directly from the user interface of the farm device. For example, if the optically
readable representation of data isa QR code, the user may read the QR code by means
of areader (e.g. a QR code reader) of the mobile termina aswill be further detailed

herein.

After the initial step of reading the optically readable representation of data, image data
isformed, or created, based on the read representation of data. Asused herein, image
data refers to any data formed based on the read representation of data, which datais
transmittable between the mobile termina and the server. That is, the data is of any data
format, which is suitable for transmission between the mobile terminal and the server.
The image data as well as apairing request message is sent from the mobile termina
200 to the server 300. The pairing request message requests the server 300 to allow
pairing of the mobile termina 200 with the farm control and monitoring system 100

associated with the image data.

Next, the server 300 receives image data as well as the pairing request message from the
mobile terminal 200. The server compares the received image data against stored image
data to check whether the server 300 is arranged to serve the farm control and
monitoring system 100 associated with the received image data, i.e. afarm in question.
When it is determined that the received image data matches stored image data, the
server 300 approves the request for pairing the mobile terminal 200 with the farm
control and monitoring system 100. When the server 300 approves the request for
pairing the mobile termina 200 with the farm control and monitoring system 100, it

may transmit an acknowledgement (ACK) message to the mobile terminal for thereby
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notifying the mobile terminal 200 that the request is approved. Additionally, the server
300 may begin transmitting data relating to the farm control and monitoring system 100
to the mobile terminal 200 for thereby making this data accessible to the mobile
terminal 200. Hence, datathat is already accessible to the farm control and monitoring
system is made accessible to the mobile terminal too. The mobile terminal 200 can be
said to be paired with the farm control and monitoring system 100 associated with a

farm in question.

Also, as soon as the server has approved the pairing request, it may be possible to
transmit, i.e. send, information and/or commands from the mobile termina to the server.
The information and/or commands may be sent to the server for the purpose of
changing one or more settings relating to the farm associated with the farm control and
monitoring system. Such setting may, for example, relate to a certain equipment of the
farm in question. Additionally, or alternatively, such setting may relate to a parameter
value of a controlled and monitored individual animal. In other words, it may become
possible to control various settings relating to the farm directly from the mobile
terminal. Thisisadvantageous as the user can change settings while on the fly, e.g.
when walking inside the farm, instead of having to walk the distance to the farm device
of the farm control and monitoring system each time he or she wants to change a
setting. Thismay increase flexibility aswell as the speed of undertaking corrective

measures, when necessary or appropriate.

Alternatively, when it is determined by the server 300 that the received image data does
not match stored image data, the server 300 may send arequest message to the mobile
terminal 200 requesting the mobile terminal to re-transmit image data. For example,
since the optically readable representation of dataisread from afarm device, which is
typically read in anon-clean environment such as afarm, the image data may
sometimes be of atoo poor quality and the optical representation of data may have to be
re-read before the server can find amatch between any received image data and stored
image data. In some embodiments, the server 300 is configured to send this request

message only once or twice in order to limit the number of pairing attempts. In case the
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server cannot find amatch between received image data and stored image data after a
few (i.e, typicaly one, two or three) attempts, this may be an indication that the server

300 is not configured to serve afarm associated with the received image data.

Additionally, or aternatively, the server 300 may send anegative acknowledgement
(NACK) message to the mobile terminal 200 when the server cannot find amatch
between the received image data and stored image data. This way, the mobile terminal
200 can be notified that the pairing request isnot approved by the server 300. Asa
consequence, the mobile termina 200 will not be paired with the farm control and

monitoring device 100 in question.

By pairing the mobile terminal 200 with the farm control and monitoring system 100,
the user can subsequently access information about the controlled and monitored
installation, e.g. the farm, by means of the mobile terminal 200 from anywhere and at
any time the user finds most convenient. This provides for improved flexibility. Also, it
helps the user making proper decisions at proper times. Also, once the mobile terminal
has been paired with the farm control and monitoring system, the user may send
information or commands from the mobile terminal to the server, e.g., in order to
change settings relating to certain equipment or an individual animal. Thus, the user
does not necessarily have to walk the distance to afarm device of the farm control and
monitoring system within the installation (e.g. farm) each time he or she wants to
change settings. This provides for improved flexibility for the user. Moreover, the
above-mentioned process of pairing the farm control and monitoring system 100 with
the mobile terminal 200 does not require any manual input, or at least it requires only
limited or little input by the user. Thus, this pairing process can provide for increased
accuracy and/or security compared to previous solutions where passwords and/or codes
have to be manually entered at alaptop computer. Moreover, the pairing process does
not require skilled users. This reduces the risk of errors being made when pairing the

mobile terminal 200 with the farm control and monitoring system 100.
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Figure 2A isaschematic diagram illustrating some modules of an embodiment of the
mobile terminal 200 shown in figure 1. In an advantageous embodiment, the mobile
terminal 200 is a smart phone. In other embodiments, the mobile terminal 200 may be a
mobile phone or a cellphone. The mobile terminal comprises means 201 for reading an
optically readable representation of data, means 202, 203 for forming image data based
on the read representation of data, and means 204 for transmitting the image data as
well as apairing request message to a server, the pairing request message requesting the
server to alow pairing of the mobile terminal with afarm control and monitoring
system associated with the image data. As described hereinabove, the optically readable
representation of data may comprise abarcode. The barcode may be amatrix barcode,
e.g., aQR code. Additionally, the mobile terminal 200 may comprise means 204 for
receiving an acknowledgement, ACK, message from the server 300, when it has been
determined by the server 300 that the server allows pairing of the mobile terminal 200
with the farm control an monitoring system 100, after which ACK message datarelating
to the farm control and monitoring system 100 is accessible to the mobile terminal.
Additionaly, the mobile terminal may comprise means 204 for receiving datarelating
to the farm control and monitoring system. Y et further, the mobile terminal may
comprise means 204 for transmitting information and/or commands to the server.

In an advantageous embodiment, aprocessor 202 isprovided using any suitable central
processing unit (CPU), microcontroller, digital signa processor (DSP), etc., capable of
executing a computer program comprising computer program code, the computer
program being stored in amemory 203. The memory 203 can be any combination of
random access memory (RAM) and read only memory (ROM). The memory may e.g.
also comprise persistent storage, which, for example, can be any single one or
combination of magnetic memory, optical memory, or solid state memory or even
remotely mounted memory. The mobile terminal 200 may also comprise areader 201,
which is configured to read an optically readable representation of data. The reader 201
may comprise acamera. In some embodiments, the reader 201 can be implemented as a
barcode reader for reading abarcode, e.g. amatrix barcode such as a QR code.
Moreover, the mobile terminal may comprise a communication interface 204 arranged

for wireless communication. The communication interface 204 may comprise a
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transmitter. Also, the communication interface 204 may comprise areceiver. The
wireless communication may comply with any or a combination of UMTS (Universal
Mobile Telecommunications System), CDMA2000 (Code Division Multiple Access
2000), LTE (Long Term Evolution), GSM (Global System for Mobile
Communications), WLAN (Wireless Local Area Network), etc. When the above-
mentioned computer program code isrun in the processor 202 of the mobile terminal
200, this causes the mobile terminal 200 to form image data based on aread
representation of data and to transmit, via the communication interface 204, the image
data as well as apairing request message to aserver, the pairing request message
requesting the server to alow pairing of the mobile terminal with afarm control and
monitoring system associated with the image data. Any communication to and from the
server 300 (and other devices) may be viathe communication interface 204. That isto
say that, e.g., any ACK or NACK messages from the server 300 can bereceived by the
mobile terminal 200 via the communication interface 204. Also, when it has been
determined by the server 300 that the server allows pairing of the mobile terminal 200
with the farm control and monitoring system 100, data relating to the farm control and
monitoring system 100 can bereceived by the mobile terminal 200 by means of the
communication interface 204. Yet further, information and/or command may be

transmitted to the server via the communication interface 204.

Figure 2B isaschematic diagram illustrating some modules of another exemplary
embodiment of amobile terminal 200. In an advantageous embodiment, the mobile
termina 200 is a smart phone. In other embodiments, the mobile terminal 200 may be a
mobile phone or a cellphone. The mobile terminal 200 may be used for allowing the
pairing of the mobile terminal with afarm control and monitoring system associated
with afarm. The mobile terminal 200 comprises areader 201 configured to read an
optically readable representation of data. Similar to above, the optically readable
representation of data may comprise abarcode, such asamatrix barcode. A matrix
barcode may be a Quick Response, QR, code. The reader 201 may be configured to read
the optically readable representation of data from afarm device associated with the

farm.
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Furthermore, an image data forming unit 205 isprovided. This image data forming unit
205 is configured to form image data based on the read representation of data. The
image data forming unit may comprise an encoder and/or a decoder. An encoder may be
configured to transform an optically readable representation of datainto image data. A
decoder may be configured to transform image data into an optically readable

representation of data.

The mobile terminal also comprises atransmitter 206 configured to transmit the image
data as well as apairing request message to a server, the pairing request message
requesting the server to alow pairing of the mobile terminal with afarm control and
monitoring system associated with the image data. The mobile terminal may also
comprise areceiver 207 configured to receive, e.g., an acknowledgement, ACK,
message from the server, when it has been determined by the server that the server
allows pairing of the mobile terminal with the farm control and monitoring system.
Moreover, the receiver 207 may be further configured to receive datarelating to the
farm control and monitoring system. Y et further, the transmitter 206 may be configured

to transmit information and/or commands to the server.

According to some embodiments and with reference to figure 3, there isprovided a
computer program 31 for alowing the pairing of amobile terminal 200 with afarm
control and monitoring system 100 associated with afarm. The computer program may
comprise computer program code which, when run in the processor of the mobile
terminal 200, causes the mobile terminal 200 to: read an optically readable
representation of data; form image data based on the read representation of data; and
transmit the image data aswell as apairing request message to a server, the pairing
request message requesting the server to allow pairing of the mobile terminal with a

farm control and monitoring system associated with the image data.

According to some embodiments and with reference to figure 3, a computer program

product is provided. The computer program product comprises the above-mentioned
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computer program 31 and a computer readable means 30 on which the computer
program is stored. In an advantageous embodiment, the computer readable meansis a
software package (also sometimes referred to as software application, application or
APP) distributed over anetwork, such as the Internet. In other embodiments, the
computer readable means may be asolid state memory, such as flash memory. In yet
other embodiments, the computer readable means could be aCD (compact disc) 30 asis

illustrated in figure 3, aDVD (digital versatile disc) or ablue-ray.

Figure 4A isaschematic diagram illustrating some modules of an embodiment of the
server, eg. aserver 300 as shownin Fig. 1. The server 300 comprises means 301 for
receiving image data as well as apairing request message from amobile terminal, the
pairing request message requesting the server to alow pairing of the mobile terminal
with afarm control and monitoring system associated with the image data, means 302,
303 for comparing the received image data against stored image data to check whether
the server is arranged to serve afarm control and monitoring system associated with the
received image data ; and means 302 for approving the request for pairing the mobile
terminal with the farm control and monitoring system associated with the farm when it
is determined that the received image data matches stored image data. Additionally, the
server 300 may comprise means 301 for transmitting, to the mobile terminal 200, an
ACK (and/or NACK) message, and means 301 for transmitting, to the mobile terminal,
data relating to the farm control and monitoring system such that it becomes accessible
to the mobile terminal. Optionally, the server 300 may additionally comprise means 301
for receiving information and/or commands (e.g. for changing settings relating to the
farm in question) from the mobile terminal 200. Y et further, the server 300 may
comprise means 301 for returning arequest message to the mobile terminal requesting
the mobile terminal to re-transmit image data when it is determined that the received

image data does not match stored image data

In an advantageous embodiment, aprocessor 302 isprovided using any suitable central
processing unit (CPU), microcontroller, digital signal processor (DSP), etc., capable of

executing computer program comprising computer program code, the computer
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program being stored in amemory 303. The memory 303 can be any combination of
random access memory (RAM) and read only memory (ROM). The memory may also
comprise persistent storage, which, for example, can be any single one or combination
of magnetic memory, optica memory, or solid state memory or even remotely mounted

memory.

Moreover, the server may comprise a communication interface 301 arranged for
wireless communication. The wireless communication may comply with any or a
combination of UMTS (Universal Mobile Telecommunications System), CDMA2000
(Code Division Multiple Access 2000), LTE (Long Term Evolution), GSM (Global
System for Mobile Communications), WLAN (Wireless Local Area Network), etc.
When the above-mentioned computer program code isrun in the processor 302 of the
server 300, this causes the server 300 to: compare received image data against stored
image data to check whether the server 300 is arranged to serve afarm control and
monitoring system 100 associated with the received image data, and to approve the
regquest for pairing the mobile terminal 200 with the farm control and monitoring system
associated with the farm when it is determined that the received image data matches

stored image data.

Any communication with the mobile terminal 200 (and other devices) may beviathe
communication interface 301. The communication interface 301 may comprise a
receiver. The communication interface 301 may also comprise atransmitter. The
communication interface 301 is configured to receive image data aswell as apairing
request message from amobile terminal 200, the pairing request message requesting the
server to allow pairing of the mobile terminal with afarm control and monitoring
system associated with the image data. Additionally, the server 300 may be configured
to transmit an ACK message (and/or NACK message) to the mobile terminal 200
utilizing the communication interface 301. Furthermore, the server 300 may be
configured to transmit data relating to the farm control and monitoring system 100 to
the mobile terminal utilizing the communication interface 301 . This way, datarelating

to the farm and control system 100 may become accessible to the mobile terminal 200.
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Moreover, the server 300 maybe configured to receive, via communication interface
301, information and/or commands (e.g. for changing settings relating to the farm in
guestion) from the mobile terminal 200. Yet further, the communication interface 301
may additionally be utilized for returning arequest message to the mobile terminal 200
regquesting the mobile terminal to re-transmit image data when it is determined by the

server 300 that the received image data does not match stored image data.

Figure 4B is a schematic diagram illustrating some modules of another embodiment of
the server 300. The server 300 may be used for allowing the pairing of amobile
terminal with afarm control and monitoring system associated with afarm. The server
comprises. areceiver 304 configured to receive image data as well as apairing request
message from amobile terminal, the pairing request message requesting the server to
allow pairing of the mobile terminal with afarm control and monitoring system
associated with the image data. The optically readable representation of data may

comprise abarcode, such as amatrix barcode. A matrix barcode may comprise a Quick

Response, QR, code.

A comparator 305 is also provided. The comparator 305 is configured to compare the
received image data against stored image data to check whether the server is arranged to
serve afarm control and monitoring system associated with the received image data. A
controller 302 is configured to approve the request for pairing the mobile terminal with
the farm control and monitoring system when it isdetermined that the received image
data matches stored image data. In the illustrated figure 4B, the comparator 305 and the
controller 302 are shown as two separate units. However, in other embodiments the
functions of the comparator 305 and the controller could be implemented in one single

unit or component.

The server may also comprise atransmitter 306. The transmitter 306 may be configured
to transmit, i.e. send, an acknowledgement (A CK) message to the mobile terminal.
Additionally, the transmitter 306 may be configured to transmit, to the mobile terminal,

data relating to the farm control and monitoring system for thereby making it accessible
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to the mobile terminal. Moreover, the above-mentioned receiver 304 may be configured
to receive information and/or commands (e.g. for changing settings relating to the farm
in question) from the mobile terminal 200 after the ACK message has been sent to the

mobile terminal 200.

The transmitter 306 may be further configured to return arequest message to the mobile
terminal for requesting the mobile terminal to re-transmit image data when it has been
determined, by the controller 302, that received image data does not match stored image
data.

The server 300 may also comprise an image data forming unit 307. The image data
forming unit 307 may comprise an encoder and/or adecoder. An encoder may be
configured to transform an optically readable representation of datainto image data. A
decoder may be configured to transform image data into an optically readable

representation of data.

According to some embodiments, there is provided a computer program 51 (see figure
5) for alowing the pairing of amobile terminal 200 with afarm control and monitoring
system 100 associated with afarm. The computer program may comprise computer
program code which, when run in aprocessor of a server 300, causes the server to:
receive image data as well as apairing request message from amobile terminal, the
pairing request message requesting the server to allow pairing of the mobile terminal
with afarm control and monitoring system associated with the image data; compare the
received image data against stored image data to check whether the server is arranged
to serve afarm control and monitoring system associated with the received image data;
and when it is determined that the received image data matches stored image data,
approving the request for pairing the mobile terminal with the farm control and

monitoring system.

Fig. 5schematically shows one example of acomputer program product comprising

computer readable means 50. On this computer readable means 50, a computer program
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51 can be stored, which computer program, when run on the processor 302 of the server
300, can cause the server to execute the method according to various embodiments
described in the present disclosure. In this example, the computer program readable
means 50 is an optical disc, such asaCD (compact disc), aDVD (digital versatile disc)
or ablue-ray. The computer-readable means may aternatively be a solid state memory,
such as flash memory or a software package (also sometimes referred to as software

application, application or APP) distributed over a network, such asthe Internet.

Figure 6A is aschematic diagram illustrating some modules of an embodiment of a
farm device 110 associated with afarm control and monitoring system 100. The farm
control and monitoring system 100 is associated with afarm. The farm device 110 may
advantageously, but not necessarily, be part of the farm control and monitoring system
100. The farm device 110 comprises. means 111 for sending arequest message to a
server 300, the request message requesting the server to send image data to the farm
device to alow the farm device to display, at auser interface 114 thereof, an optically
readable representation of data; means 111 for receiving the image data from the server;
means 112, 113 for forming an optically readable representation of data based on the
received image data; and means 112, 113, 114 for displaying the formed optically
readable representation of data at the user interface 114 of the farm device 110.

In an advantageous embodiment, aprocessor 112 isprovided using any suitable central
processing unit (CPU), microcontroller, digital signal processor (DSP), etc., capable of
executing computer program comprising computer program code, the computer
program being stored in amemory 113. The memory 113 can be any combination of
random access memory (RAM) and read only memory (ROM). The memory may aso
comprise persistent storage, which, for example, can be any single one or combination
of magnetic memory, optical memory, or solid state memory or even remotely mounted
memory. Moreover, the farm device 110 may comprise a communication interface 111
arranged for wireless communication. The communication interface 111 may comprise
atransmitter. The communication interface 111 may also comprise areceiver. The

wireless communication may comply with any or a combination of UMTS (Universal
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Mobile Telecommunications System), CDMA2000 (Code Division Multiple Access
2000), LTE (Long Term Evolution), GSM (Global System for Mobile
Communications), WLAN (Wireless Local Area Network), etc. When the above-
mentioned computer program code isrun in the processor 112 of the farm device, this
causes the farm device 110 to form an optically readable representation of data based on
received image data from the server 300; and to display the formed optically readable

representation of data a the user interface 114 of the farm device 110.

Any communication with the server 300 (and other devices) may beviathe
communication interface 111. The communication interface 111 may comprise a
transmitter. The communication interface 111 may also comprise areceiver. For
example, the farm device 110 may be configured to send the request message to a server
300 via the communication interface 111. Also, the farm device 110 may be configured
to receive transmissions, e.g. image data, from the server 300 via said communication

interface 111.

Figure 6B is aschematic diagram illustrating some modules of an alternative
embodiment of afarm device 110 associated with afarm control and monitoring system
100. The farm control and monitoring system 100 is associated with a farm. The farm
device 110 may advantageously, but not necessarily, be part of the farm control and
monitoring system 100. The farm device 110 comprises a transmitter 115 configured to
transmit arequest message to a server, the request message requesting the server to send
image data to the farm device to allow the farm device to display an optically readable
representation of data at the user interface 114 thereof. A receiver 116 isalso provided.
The receiver 116 is configured to receive the image data from the server. Yet further,
there is a data representation forming unit 117 configured to form an optically readable
representation of data based on the received image data. The image data forming unit
may comprise an encoder and/or adecoder. An encoder may be configured to transform
an optically readable representation of data into image date. A decoder may be
configured to transform image data to transform image data into an optically readable

representation of data. The farm device 110 also comprises auser interface 114, which
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is configured to display the thus formed optically readable representation of data. The
optically readable representation of datamay be displayed at the user interface 114 in

the form of abarcode, such as amatrix barcode (e.g. a QR code).

According to some embodiments and asillustrated in figure 7, there isprovided a
computer program 71 for assisting the pairing of amobile terminal 200 with afarm
control and monitoring System 100 associated with afarm. The computer program may
comprise computer program code which, when run in aprocessor 112 of afarm device
110, causes the farm device 110 to: send arequest message to a server 300, the request
message requesting the server to send image datato the farm device to alow the farm
deviceto display, a auser interface thereof, an optically readable representation of
data; receive the image data from the server; forming an optically readable
representation of data based on the received image data; and displaying the formed
optically readable representation of data at the user interface 114 of the farm device

110.

Fig. 7 schematically shows one example of a computer program product comprising
computer readable means 70. On this computer readable means 70, a computer program
71 can be stored, which computer program, when run on the processor 112 of the farm
device 110, can cause the farm device 110 to execute the method according to various
embodiments described in the present disclosure. In this example, the computer
program readable means 70 is an optical disc, such asaCD (compact disc), aDVD
(digital versatile disc) or ablue-ray. The computer-readable means may alternatively be
asolid state memory, such as flash memory or a software package (also sometimes
referred to as software application, application or APP) distributed over anetwork, such

as the Internet.

Figure 8A isaflow chart illustrating amethod according to an embodiment executed by
amobile terminal, e.g. the mobile terminal illustrated in figure 1. The purpose of the
method isto allow for pairing of the mobile terminal 200 with afarm control and

monitoring system 100 associated with afarm.
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In aninitial step 11, an optically readable representation of dataisread. This step 11
may comprise reading the optically readable representation of data from afarm device
associated with the farm. For example, the farm device may be afarm device being part
of afarm control and monitoring system 100, which isused to control and monitor
various aspects of afarm. Asdescribed hereinabove, the optically readable
representation of datamay comprise abarcode. The barcode may be amatrix barcode,
e.g. aQR code. In some embodiments, the optical representation of data isread by
means of areader of the mobile terminal 200. The reader may comprise a camera.
Next, in astep 12, image data is formed based on the read representation of data. In a
subsequent step 13, the formed or created image data aswell as apairing request are
transmitted to a server 300. The pairing request message comprises amessage
requesting the server to allow pairing of the mobile terminal 200 with afarm control

and monitoring system 100 associated with the image data.

The method may further comprise astep 14 of receiving an acknowledgement, ACK,
message from the server 300, when it has been determined by the server 300 that the

server 300 allows pairing of the mobile terminal 200 with the farm control and

monitoring system 100.

Furthermore, the method may further comprise the step 15 of receiving data relating to
the farm control and monitoring system, when it has been determined by the server that
the server allows pairing of the mobile terminal with the farm control and monitoring
system 100. Also as has been described earlier, after the ACK message has been
received from the server, it may be possible to begin transmitting information and/or
commands from the mobile terminal 200 to the server 300, e.g., for the purpose of
changing various settings relating to the farm. That isto say that once the mobile
terminal 200 ispaired with the farm control and monitoring system 100, the mobile
terminal 200 may i) be configured to access data relating to the farm in question and/or

may ii) be configured to control various settings relating to the farm in question.
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Figure 8B isaflow chart illustrating amethod according to an embodiment executed by
amobile terminal, e.g. the mobile terminal illustrated in figure 1. The method in figure

8B issimilar to figure 8A, but differs from figure 8A in the last two method steps. The

method steps 11, 12 and 13 correspond to the corresponding method steps illustrated in
figure 8A and will not be further explained with respect to figure 8B.

The method may comprise a step 16 of receiving a negative acknowledgement, NACK,
message from the server 300, when it has been determined by the server 300 that the
server 300 does not alow pairing of the mobile terminal 200 with the farm control and
monitoring system 100. This may, e.g., be the case when it has been determined by the
server 300 that there is no match between the transmitted image data and image data
stored at the server 300.

The method may optionally also comprise astep 17 of receiving arequest message from
the server 300, the request message requesting the mobile terminal to re-transmit image
data. Upon receipt of such request message, the method can begin again, i.e. starting
with theinitial step 11 of figure 8.

Figure 9isaflow chart illustrating a method according to an embodiment executed by a
server, e.g. the server 300 illustrated in figure 1. The purpose of the method isto allow
for pairing of the mobile terminal 200 with afarm control and monitoring system 100

associated with afarm.

In a step 21, the server receives image data as well as a pairing request message from a
mobile terminal. The pairing request message requests the server to alow pairing of the
mobile terminal with afarm control and monitoring system associated with the image
data. Subsequently, the received image data is compared, in step 22, against stored
image data to check whether the server is arranged to serve afarm control and

monitoring system associated with the received image data.
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When it is determined that the received image data matches stored image data, the
method continues to step 23. In step 23, the request for pairing the mobile termina with
the farm control and monitoring system is approved. The method may further comprise
astep 24 of transmitting an acknowledgement (ACK) message to the mobile terminal
200. The method may additionally comprise a step 25 of transmitting datarelating to the
farm control and monitoring system for thereby making it accessible to the mobile
terminal. Y et further, the method may comprise one ore more steps (not shown) of
receiving information and/or commands (e.g. for changing various settings relating to

the farm) from the mobile terminal.

On the other hand, when it is determined that the received image data does not match
stored image data, the method continues to step 26. In step 26, the request for pairing
the mobile terminal with the farm control and monitoring system isrejected. The
method may further comprise a step 27 of transmitting a negative acknowledgement
(NACK) message to the mobile terminal 200. Optionally, the method may additionally
comprise a step 28 of transmitting arequest to the mobile terminal 200 for requesting

the mobile terminal 200 to re-transmit image data.

In one embodiment, the method illustrated in figure 9 may optionally comprise an
additional step 20, being performed prior to step 21. In step 20, image datais
transmitted to afarm device associated with the farm control and monitoring system
100 to allow the farm device to display the optically readable representation of data at a
user interface of the farm device. This step 20 may be performed upon request, i.e. after
the server 300 has received arequest message from the farm device, wherein the request

message requests the server to send such image data.

Figure 10 isaflow chart illustrating amethod according to an embodiment executed by
afarm device. A purpose of this method isto assist in the pairing of amobile terminal

200 with afarm control and monitoring system 100 associated with afarm.
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A user bringing his or her mobile termina approaches the farm device. At the farm
device, the user operates the user interface of the farm devicein order to request the
server to send an optically readable representation of data, e.g. in the form of aQR

code, to the farm device for displaying at the user interface of the farm device. Once the
optically readable representation of data (e.g. QR code) is displayed at the user interface
of the farm device, the user may read the optically readable representation of data
directly from the user interface of the farm device. For example, if the optically readable
representation of datais a QR code, the user may read the QR code by means of a
reader (e.g. aQR codereader) of the mobile terminal aswill be further detailed herein.
With respect to figure 10, arequest message is thus sent to the server 300 in aninitial
step 41. The request message requests the server to send image data to the farm device
to alow the farm device to display an optically readable representation of data at a user
interface of the farm device. Next, in step 42, image datais received from the server
300. In asubsequent step 43, an optically readable representation of dataisformed, or
created, based on the received image data. Finally, in a step 44, the formed optically
readable representation of datais displayed at the user interface of the farm device. This
way, the user can use his or her mobile terminal 200 to read the optically readable

representation of data from the farm device.

Various embodiments of the invention described in this disclosure alow for auser to
pair amobile termina with afarm control and monitoring system. Thus, auser can
subsequently access information about the controlled and monitored installation, e.g. the
farm, viahis or her mobile terminal from anywhere and a any time the user finds most
convenient. For example, auser bringing his mobile terminal in the form of a smart
phone may access datarelating to afarm while walking around within, or inside, the
farm. This provides for improved flexibility. Also, it helps the user making proper
decisions at the right times. Also, once the mobile terminal has been paired with the
farm control and monitoring system, the user may send information or commands from
the mobile terminal to the server, e.g., in order to change settings relating to certain
equipment or an individual animal. Thus, the user does not necessarily have towalk the

distance to afarm device of the farm control and monitoring system within the
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installation (e.g. farm) each time he or she wants to change settings. Instead, the user
can change the settings by means of the mobile terminal while on the fly, e.g. when
walking around within, or inside, the installation, This also provides for improved
flexibility for the user. Moreover, herein disclosed embodiments of pairing the farm
control and monitoring system with the mobile terminal  do not require excessive
manual input by the user. Thismay allow for increased accuracy and/or security
compared to previous solutions where passwords and or codes have to be manually
entered at alaptop computer. Moreover, the pairing of the mobile terminal 200 and the
farm control and monitoring system according to herein disclosed embodiments does
not require very skilled users. This reduces therisk of errors being made when pairing
the mobile terminal with the farm control and monitoring device, compared with
previous solutions where the user had to manually enter, or typein, relatively long

codes or passwords.

Although the present invention has been described above with reference to specific
embodiments, it isnot intended to be limited to the specific form set forth herein.
Rather, the invention islimited only by the accompanying claims, and other
embodiments than the specific above are equally possible within the scope of the
appended claims. For instance, although individual features may beincluded in different
embodiments, these may possibly advantageously be combined, and the inclusion of
different embodiments does not imply, in any way, that a combination of features from
different embodiments is not feasible and/or not advantageous. Also, while various
embodiments of the computer programs and the computer program products have been
described with reference to some of the figures only, aperson with ordinary skill in the
art will appreciate that other computer programs and computer program products are
also possible. For example, computer programs and/or computer program products for
executing methods according to any of the herein described embodiments of the

invention are also conceivable.

As used herein, the pairing of the mobile terminal with the farm control and monitoring

system may have any duration. That isto say that the duration may be short (e.g. afew
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hours) or long (e.g. several years). In other words, the duration may not necessarily be
temporary. Rather, in advantageous embodiment the duration isin fact permanent in the
sense that the pairing lasts until auser actively cancels or revokes the pairing, e.g. by
sending a cancellation or revocation command to the server (from either the mobile

termina or the farm device associated with the farm control and monitoring system).

Asused herein, the term "comprise/comprises’ does not exclude the presence of other
elements or steps. Furthermore, athough individual features may beincluded in
different claims, these may possibly advantageously be combined, and the inclusion of
different claims does not imply that acombination of featuresisnot feasible and/or
advantageous. In addition, singular references do not exclude aplurality. Reference
signs in the claims are provided merely as a clarifying example and should not be

construed as limiting the scope of the claims in any way.
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CLAIMS

1. A method for allowing the pairing of amobile termina with afarm control and
monitoring system associated with a farm, the method being performed in the
5 mobile terminal and comprising:
reading (11) an optically readable representation of data;
forming (12) image data based on the read representation of data; and
transmitting (13) the image data aswell as apairing request message to a
server, the pairing request message requesting the server to allow pairing of the
10 mobile terminal with afarm control and monitoring system associated with the

image data.

2. Themethod according to claim 1, wherein the step of reading (11) the opticaly
readable representation of data comprises:
15 reading (11) the optically readable representation of data from afarm

device associated with the farm.

3. Themethod according to claim 1or 2, further comprising:
receiving (14) an acknowledgement, ACK, message from the server,
20 when it has been determined by the server that the server alows pairing of the
mobile terminal with the farm control and monitoring system, after which ACK

message data relating to the farm control and monitoring system is accessible to

the mobile terminal.

25 4. The method according to claim 3, further comprising:
receiving (15) datarelating to the farm control and monitoring system.

5. Themethod according to any of claims 1-4, wherein the optically readable
representation of data comprises abarcode.

30
6. Themethod according to claim 5, wherein the barcode is amatrix barcode.
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The method according to claim 6, wherein the matrix barcode is a Quick

Response, QR, code.

A method for allowing the pairing of amobile termina with afarm control and
monitoring system associated with a farm, the method being performed in a
server and comprising:

receiving (21) image data as well as apairing request message from a
mobile terminal, the pairing request message requesting the server to allow
pairing of the mobile terminal with afarm control and monitoring system
associated with the image data;

comparing (22) the received image data against stored image datato
check whether the server isarranged to serve afarm control and monitoring
system associated with the recelved image data; and

when it is determined that the received image data matches stored image

data, approving (23) the request for pairing the mobile terminal with the farm

control and monitoring system.

The method according to claim 8, further comprising:

transmitting (24), to the mobile terminal, an acknowledgement message;
and

transmitting (25), to the mobile terminal, datarelating to the farm control

and monitoring system for thereby making it accessible to the mobile terminal.

The method according to claim 8, further comprising:
when it is determined that the received image data does not match stored

image data, returning (28) arequest message to the mobile terminal requesting

the mobile terminal to re-transmit image data.

11. The method according to any of the claims 8-10, further comprising:
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transmitting (20) image datato afarm device associated with the farm
control and monitoring system to allow the farm device to display, at auser

interface thereof, an optically readable representation of data.

The method according to any of claims 8-11, wherein the optically readable

representation of data comprises abarcode.

The method according to claim 12, wherein the barcode is amatrix barcode.

The method according to claim 13, wherein the matrix barcode isa Quick

Response, QR, code.

A method for assisting the pairing of amobile terminal with afarm control and
monitoring system associated with afarm, the method being performed in afarm
device associated with the farm control and monitoring system and comprising:
sending (3 1) arequest message to a server, the request message requesting

the server to send image data to the farm device to allow the farm device to
display, at auser interface thereof, an optically readable representation of data;

receiving (32) the image data from the server;

forming (33) an optically readable representation of data based on the
received image data; and

displaying (34) the formed optically readable representation of data at the

user interface of the farm device.

A method for allowing the pairing of amabile terminal with afarm control and
monitoring system associated with a farm, comprising:

amobile terminal reading (11) an optically readable representation of data;

the mobile terminal forming (12) image data based on the read
representation of data;

the mobile terminal transmitting (12) the image data aswell as apairing

request message to a server, the pairing request message requesting the server to
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allow pairing of the mobile terminal with afarm control and monitoring system
associated with the image data;

the server receiving (21) the image data aswell asthe pairing request
message from the mobile terminal; and

the server comparing (22) the received image data against stored image
datato check whether the server is arranged to serve afarm control and
monitoring system associated with the received image data; and when it is
determined that the received image data matches stored image data, the server
approving (23) the request for pairing the mobile terminal with the farm control

and monitoring system.

A computer program (31) for allowing the pairing of amobile terminal with a
farm control and monitoring system associated with afarm, the computer
program comprising computer program code which, when run in aprocessor of
amobile terminal, causes the mobile terminal to:

read an optically readable representation of data;

form image data based on the read representation of data;

transmit the image data as well as apairing request message to a server,
the pairing request message requesting the server to allow pairing of the mobile
termina with afarm control and monitoring system associated with the image

data.

A computer program product (30) comprising a computer program (31)
according clam 17 and a computer readable means on which the computer

program is stored.

A computer program product (51) for allowing the pairing of amobile terminal
with afarm control and monitoring system associated with afarm, the computer
program comprising computer program code which, when run in aprocessor of

aserver, causes the server to:
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receive image data as well as apairing request message from amobile
terminal, the pairing request message requesting the server to allow pairing of
the mobile terminal with afarm control and monitoring system associated with
the image data;

compare the received image data against stored image data to check
whether the server is arranged to serve a farm control and monitoring system
associated with the recelved image data ; and

when it is determined that the recelved image data matches stored image

data, approve the request for pairing the mobile terminal with the farm control

and monitoring system.

A computer program product (50) comprising a computer program (51)
according claim 19 and a computer readable means on which the computer

program is stored.

A computer program product (71) for assisting the pairing of amobile terminal
with afarm control and monitoring system associated with afarm, the computer
program comprising computer program code which, when run in aprocessor of

afarm device, causes the farm device to:

send arequest message to a server, the request message requesting the
server to send image data to the farm device to allow the farm deviceto display,
at auser interface thereof, an optically readable representation of data;
receive the image datafrom the server;
form an optically readable representation of data based on the received
image data; and
display the formed optically readable representation of dataat the user

interface of the farm device.
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A computer program product (70) comprising a computer program (71)
according to claim 2 1 and a computer readable means on which the computer

program is stored.

A mobile terminal (200) for afarm control and monitoring system associated
with a farm, the mobile terminal comprising:

means (201) for reading an optically readable representation of data;

means (202, 203) for forming image data based on the read representation
of data; and

means (204) for transmitting the image data aswell as apairing request
message to a server, the pairing request message requesting the server to allow
pairing of the mobile terminal with afarm control and monitoring system

associated with the image data.

The mobile terminal (200) according to claim 23, wherein the means for reading
the optically readable representation of data comprises:
means for reading the optically readable representation of data from a

farm device associated with the farm.

The mobile terminal (200) according to claim 23 or 24, comprising:

means (204) for receiving an acknowledgement, ACK, message from the
server, when it has been determined by the server that the server allows pairing
of the mobile terminal with the farm control an monitoring system, after which
ACK message datarelating to the farm control and monitoring systemis

accessible to the mobile terminal.

The method according to claim 25, further comprising:

means (204) for receiving datarelating to the farm control and monitoring

system.
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The mobile terminal according to any of claims 23-26, wherein the optically

readable representation of data comprises a barcode.

The mobile terminal according to claim 27, wherein the barcode is amatrix

barcode.

The mobile terminal according to claim 28, wherein the matrix barcode is a

Quick Response, QR, code.

The mobile terminal according to any of the claims 23-29, wherein the mobile

terminal isasmart phone, mobile phone or cell phone.

A server (300) for afarm control and monitoring system associated with afarm,
the server comprising:

means (301) for receiving image dataaswell as apairing request message
from amobile terminal, the pairing request message requesting the server to
allow pairing of the mobile termina with afarm control and monitoring system
associated with the image data;

means (302, 303) for comparing the received image data against stored
image data to check whether the server is arranged to serve afarm control and
monitoring system associated with the received image data ; and

means (302) for approving the request for pairing the mobile terminal

with the farm control and monitoring system associated with the farm when it is

determined that the received image data matches stored image data.

The server (300) according to claim 31, comprising:

means (301) for transmitting, to the mobile terminal, an
acknowledgement message; and

means (301) for transmitting, to the mobile terminal, datarelating to the

farm control and monitoring system such that it becomes accessible to the

mobile terminal.
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The server according to claim 31 or 32, comprising:

means (301) for returning aregquest message to the mobile terminal
requesting the mobile terminal to re-transmit image datawhen it is determined
that the received image data does not match stored image data.

The server according to any of claims 31-33, wherein the optically readable

representation of data comprises abarcode.
The server according to claim 34, wherein the barcode isamatrix barcode.

The server according to claim 35, wherein the matrix barcode is a Quick

Response, QR, code.

A farm device associated with afarm control and monitoring sysfem (100), the
farm device comprising:
means (111) for sending arequest message to a server, the request

message requesting the server to send image data to the farm device to allow the
farm device to display, at auser interface thereof, an optically readable
representation of data;

means (111) for receiving the image data from the server;

means (112, 113) for forming an optically readable representation of data
based on the received image data; and

means (114) for displaying the formed optically readable representation

of data at the user interface of the farm device.

A system (1), comprising:

- afarm control and monitoring system (100) and an optically readable
representation of data associated with the control and monitoring

system (100);
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amobile terminal (200), comprising: means for reading the optically
readable representation of data; means for forming image data based
on the read representation of data; and means for transmitting the
image data aswell as apairing request message to a server, the pairing
request message requesting the server to allow pairing of the mobile
termina with afarm control and monitoring system associated with

the image data; and

aserver (300), comprising: means for receiving image data aswell as a
pairing request message from amobile terminal, the pairing request
message requesting the server to alow pairing of the mobile terminal
with afarm control and monitoring system associated with the image
data; means for comparing the received image data against stored
image datato check whether the server is arranged to serve afarm
control and monitoring system associated with the received image

data; and means for approving the request for pairing the mobile

terminal with the farm control and monitoring system.
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