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SYSTEM AND METHOD FOR INITIATING COMMUNICATION WITH A SHORT RANGE
TRANSCEIVER

TECHNICAL FIELD

The present invention relates to a method, a computer programmable application and a system
for initiating communication with a short range transceiver. The system comprises at least one
radio transceiver configured for short range communication and a proximity component, the
proximity component being configured to be identified by the external device before initiating

communication with the transceiver.

BACKGROUND

Wireless technology is being used in an increasing number of situations, not only for long range
telecommunication applications, but also for short range communication in which for example
Bluetooth transceivers are used to communicate with user devices, such as mobile phones,
smart devices, such as smart phones etc. Short range wireless technology is for example widely
used for enabling hands free communication in a car, enabling wireless use of electronic
devices, including computers, tablets, mobiles phones, etc. in a home or work setting,
connecting printers to computers etc. Short range wireless technology is also used for file

swapping, music sharing, collaborative gaming, etc.

However, short range communication is also increasingly used in public spaces, not only for
creating hot spots, but also for communication with users in the immediate surroundings of a
wireless transceiver, for example for sending notes and messages to costumers in a grocery
store, for sending offers tailored to users in the local area, including lunch offers, special deals
etc. Furthermore, Bluetooth may be used between devices to find other people near you, or it
may be used to locate lost items having a tracking device attached thereto, such as beacon

stickers, for example using the Bluetooth tiles or StickNFind beacon tags.

For establishing a secure connection between two devices, different approaches have been
suggested, and typically user interaction is needed to obtain a secure short range wireless
connection between two devices. Another example includes MagPairing, in which two mobile
phones are brought into contact with each other, so that both magnetometers of the mobile
phones may read the magnetic field emitted from the other, which yields highly correlated
sensor data of magnetic field patterns. The sensor data may then be used to authenticate or

establish security keys to prevent man-in-the-middle attacks.

For some personal communication applications, it may be desired to provide specific proximity

zones, to interact with short range wireless devices only within a specified proximity zone. It is
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however a challenge for the known wireless short range communication protocols to provide

robust proximity zones.

Thus, for such applications typically other approaches are used such as NFC technologies or

other near-field technologies.
SUMMARY

It is an object of the present invention to provide a system and a method overcoming some of

the above disadvantages.

In accordance with a first aspect of the present invention, a system for initiating communication
with an external device is provided. The system comprises at least one radio transceiver
configured for short range communication, a proximity component and a computer program
application provided in an external device, the radio transceiver being configured to
communicate with the computer program application, and the proximity component being
configured to be identified by the external device. The external device is configured to initiate
communication with the radio transceiver upon identifying the proximity component. Initiating
communication with the radio transceiver may for example enable exchange of data verifying
one or more electronic objects associated with the user, enable exchange of data verifying one
or more electronic objects associated with or the computer program application, and/or enable

exchange of data verifying one or more electronic objects associated with the external device.

In accordance with a further aspect of the present invention a system for initiating
communication is provided. The system comprises at least one radio transceiver configured for
short range communication, a proximity component and a computer program application
associated with the system, the radio transceiver being configured to communicate with the
computer program application, and the proximity component being configured to be identified by
the computer program application. The computer program application may upon identifying the
proximity component be configured to initiate communication with the radio transceiver enabling
exchange of data verifying one or more electronic objects. In accordance with another aspect of
the present invention a method for initiating communication and enabling exchange of data
between a system and an external device is provided. The system comprises at least one radio
transceiver and a proximity component and a computer program application provided in the
external device. The radio transceiver is configured to communicate with the computer program
application, and the proximity component is configured to be identified by the external device.
The method comprising positioning the external device in proximity to the proximity component,
identifying, by the external device, the proximity component, and initiate communication, upon
identification of the proximity component, between the external device and the radio transceiver.

Exchange of data between the external device and the radio transceiver may for example

2
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enable exchange of data verifying one or more electronic objects associated with the user,
enable exchange of data verifying one or more electronic objects associated with or the
computer program application, and/or enable exchange of data verifying one or more electronic
objects associated with the external device.

In accordance with an aspect, the system comprises at least one radio transceiver configured
for short range communication and a proximity component. The at least one radio transceiver
configured for short range communication may be configured to continuously broadcast an
identification signal. The proximity component may be placed in proximity to the radio
transceiver. The external device may be configured for identifying the proximity component.
Upon identification of the proximity component, the at least one radio transceiver may be

identified by the external device.

In accordance with a still further aspect of the invention, a method for initiating communication
and enabling exchange of data between a system and a computer program application is
provided. The system comprises at least one radio transceiver and a proximity component, the
computer program application being associated with the system, the radio transceiver being
configured to communicate with the computer program application, and the proximity
component being configured to be identified by the computer program application. The method
comprises receiving proximity information when an external device comprising at least a part of
the computer program application is in proximity to the proximity component, and comprises
initiate communication, upon receiving proximity information, between the computer program
application and the radio transceiver. The method may further comprise the step of enabling
exchange of data between the external device and the radio transceiver verifying one or more
electronic objects associated with the user or the computer program application or the external
device. Exchange of data between the external device and the radio transceiver may for
example enable exchange of data verifying one or more electronic objects associated with the
user, enable exchange of data verifying one or more electronic objects associated with or the
computer program application, and/or enable exchange of data verifying one or more electronic
objects associated with the external device.

According to another aspect of the present disclosure a computer program application is
provided. The computer program application is configured to receive information on available
radio transceivers configured for short range communication and signal strength of the available
radio transceivers, for example of the broadcasted identification signals, and continuously
evaluate the signal strength of the available radio transceivers to identify an available radio
transceiver with maximum signal strength, to receive sensor information, and to determine

based on the received sensor information whether a proximity component is in proximity. Upon
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determining that a proximity component is in proximity, selecting the available radio transceiver

with maximum signal strength for initiating communication.

The computer program application may receive sensor information from a sensor device, such
as from a sensor device positioned or co-located with the computer program application, or from
a sensor device provided as a separate device. For example, at least a part of the computer
program application may be installed on an external device, such as a handheld device, and the
sensor may form part of the same handheld device, be attached to the handheld device, or be a

device separate from the handheld device and preferably carried with the handheld device.

Typically, short range communication is implemented using short range communication
protocols. Such communication protocols typically functions well when two or more devices are
connected, however, the connection needs to be established before data may be exchanged.
While such connection or set-up time may be acceptable for many usage scenarios, for
example when a connection is intended to be maintained for a longer time, in other usage
scenarios, for example when the connection is only intended to be maintained for a short while,
such as when users pass by radio transceivers positioned in certain shops, carried by users,
vehicles, etc., the acceptable connection or set-up time is much lower. It is an advantage of the
present invention that the set-up or connection time between a radio transceiver and an external

device may be reduced.

The computer program application may be installed, such as downloaded to, the external
device, or the computer program application may be provided in a remote location, such as
being provided as a cloud resource, available to the external device. Also, combinations may be
foreseen in which parts of the computer program application are installed on the external
device, while other parts are accessible from a remote location, such as a remote storage
location, such as a cloud. In some embodiments, the computer program application may be

associated with the system.

In some embodiments, when communication has been initiated, exchange of data may be
enabled verifying one or more electronic objects. For example, exchange of data may enable
exchange of data verifying one or more electronic objects associated with the user, enable
exchange of data verifying one or more electronic objects associated with or the computer
program application, and/or enable exchange of data verifying one or more electronic objects

associated with the external device.

In some embodiments, the external device upon identifying the proximity component is
configured to initiate exchange of data with an online service, using a broadcast identification
signal from the radio transceiver having the highest broadcast signal strength. Thus when the

external device identifies the proximity component, exchange of data with an online service is
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initiated, using the identification signal from the radio transceiver with the highest signal
strength. The online service may be provided by an online service provider, which can, for
example, be an Internet service provider, an email provider, a news provider (press), an
entertainment provider (music, movies), a search engine, an e-commerce site, an online

banking site, a health site, an official government site, a wiki, or an Usenet newsgroup etc.

The electronic object may include one or more of the following: a transit ticket, an event ticket, a
voucher, a coupon, a token, a monetary value, a monetary value in cryptographic currency,
such as a bitcoin, a personal identification of the user, including a passport, a personal, financial
and/or medical identification of the user and/or of the computer program application and/or of
the external device and/or of another computer program application associated with the external

device.

The proximity component and/or the radio transceiver may be provided in one or more devices,
they may be provided as separate elements, such as in stand-alone devices. The proximity
component and/or the radio transceiver may be provided or embedded in other devices, such
as in one or more of the following: a card payment terminal, a turnstile, a vending machine, a
card reader, a fare collection terminal, a keypad, an access control system, an automated gate,
a handheld personal communication device such as a mobile phone or personal digital assistant

or a tablet computer, etc.

In scenarios where many people passes specific transceivers, it is an advantage that the
connection or set-up time between transceivers as carried by the people and the specific
transceivers is as short as possible. Thus, it is an advantage of the present invention that

communication is initiated as soon as the proximity component is detected.

In some embodiments, the initiation of communication includes the selection of a specific

transceiver.

Thus, the proximity component may be identified by the external device when a signal and/or
field strength caused by the proximity component as measured by a proximity sensor in the

external device reaches a signal and/or field strength detection threshold.

In some embodiments, the proximity component is identified by the external device, when a
signal and/or field strength caused by the proximity component reaches a signal and/or field
strength detection threshold. Typically, the signal and/or field strength caused by the proximity
component is measured or detected by a proximity sensor, such as a proximity sensor provided
in the external device. However, it is envisaged that the proximity sensor also may be provided

in a separate sensor device, or as a sensor device attachable to the external device.
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The measurements from the proximity sensor may be evaluated by the proximity sensor, such
as by a processor in the proximity sensor, or the measurement results may be provided to the

computer program application for evaluation in the computer program application.

The signal and/or field strength detection threshold may be one or more absolute threshold
values. Alternatively or additionally, the signal and/or field strength detection threshold may be
determined as a relative change in signal and/or field strength obtained within a predefined time

interval.

The signal and/or field strength detection threshold and/or the predefined time interval may be
configured in the computer program application according to external device specificities and/or
according to proximity sensor specificities. Hereby, the computer program application may
compensate for different types or models of proximity sensors, different positioning of proximity

sensors within different external devices, etc.

Thus, the computer program application may be configured to receive proximity sensor
information indicating either measurements obtained by the proximity sensor, or indications as
to whether the signal and/or field strength reaches one or more signal and/or field strength

detection thresholds.

The proximity component may be a passive proximity component, such as a passive proximity

component having self-contained physical properties, such as a static proximity component.

A passive proximity component is a component which does not rely on a power source for
functioning, and passive proximity components may include two-terminal components such as
resistors, capacitors, inductors, and transformers. Passive proximity components may
furthermore include passive proximity components having self-contained or inherent physical
properties, such as proximity components comprising magnets, such as comprising permanent

magnets.

The proximity component may comprise one or more magnetic elements having magnetic
properties, such as permanent magnetic properties. For example, the proximity component may

have a magnetic surface, such as a permanent magnetic surface.

It is an advantage to use a magnetic element as the proximity component, since the magnetic
field strength and/or direction may change heavily when a magnetometer is moved close to the
magnetic element, depending on the magnetic element used. For example, when the
magnetometer is moved a small distance of 10 cm, the magnetometer reading may change
significantly. As opposed to this, the strength of radio signals may only change little if the one of

the transceivers are moved a small distance, such as 10 cm. Thus measurements of a magnetic
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field strength may be preferred over measurements of the strength of radio signals, when

detecting proximity between devices.

In some embodiments, a field caused by the one or more magnetic elements including the
strength and/or direction of the magnetic field may be measured by a proximity sensor, such as
a proximity sensor provided in the external device. Thus, the field caused by the one or more
magnetic elements including the strength and/or direction of the magnetic field may be

measured by the external device.

The proximity sensor may be any sensor capable of establishing proximity to the proximity
component. The proximity sensor may be a magnetometer, such as a Hall Effect sensor, such

as a magneto resistive device, etc.

It is envisaged that also other proximity components and proximity sensors than those
mentioned specifically above may be used, for example by using capacitive sensing, absorption
of emitted radiation, such as Infrared light absorption, etc.

The external device may be a handheld personal communication device, such as a mobile
phone, a smart phone, a tablet, a smart watch, a smart accessory, such as any personal
communication device capable of comprising a proximity sensor and the computer program
application. The external device typically also comprises an external device radio transceiver,
for connecting with the radio transceiver of the system.

In some embodiments the system comprises a handheld personal communication device,
where the radio transceiver is provided in the handheld personal communication device, and
where the proximity component is provided in the handheld personal communication device or
adjacent to the handheld personal communication device, and wherein a payee computer
program application is provided in the handheld personal communication device for receiving
exchange of payment data verifying one or more electronic objects associated with the user or
the computer program application or the external device.

In some embodiments the proximity component provided in the handheld personal
communication device is a magnet or magnetic material present in a loudspeaker in the

handheld personal communication device.

In some embodiments the proximity component provided adjacent to the handheld personal
communication device is a magnet or magnetic material present adjacent to the handheld
personal communication device, such as present in an attachable cover, in an adhesive label,

and/or in an attachable accessory device.
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Thus the system may comprise a handheld personal communication device such as a mobile
phone or personal digital assistant or tablet computer functioning as a payment terminal by
having a dedicated payee computer program application installed or associated with the
handheld personal communication device. Such handheld personal communication device may
be associated with a person, a private person, a business, a business owner, a taxi, a taxi driver
and/or with a shop or the like, where the private person and/or the shop will receive payment
from the external device. The external device may be associated with a private person. The
external device may be a handheld personal communication device, such as a smart phone.
Thus a payment may be performed between two handheld personal communication devices,
such as between two smart phones, each smart phone being associated with a private person

or shop or the like.

A computer program application is provided in the external device, thus this computer program
application may be a payer app for sending the payment in the system, the system may

comprise a handheld personal communication device.

A payee computer program application may be provided in a handheld personal communication
device, thus this payee computer program application may be a payee app for receiving the

payment from the external device.

The proximity component may be provided in, such as internally in, a handheld personal
communication device and/or the proximity component may be provided adjacent to, such as
externally to or co-located relative to, a handheld personal communication device. The proximity
component may be provided as an attachment to the handheld personal communication device.
The proximity component may be provided in a cover or as a cover to the handheld personal
communication device, such as an extra cover, such as a protective cover for protecting the
handheld personal communication device against impacts. The proximity component may be
provided as an adhesive label to the handheld personal communication device, such as an
adhesive label adhered to the handheld personal communication device. The proximity
component may be provided as an accessory, an add-on, a gadget to the handheld personal
communication device, such as wired, such as attached as a plug to the handheld personal
communication device through a socket in the handheld personal communication device, such
as through a charger socket, such as through a USB (Universal Serial Bus) socket, such as
through a micro-USB or USB C socket, such as through a jack socket etc. The proximity
component may be provided as an accessory, an add-on, a gadget to the handheld personal
communication device, such as wireless, such as an accessory, an add-on, a gadget placed in

proximity to the handheld personal communication device for wireless connection.
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The proximity component may comprise magnets, such as comprising permanent magnets. The
proximity component may comprise one or more magnetic elements having magnetic
properties, such as permanent magnetic properties. For example, the proximity component may

have a magnetic surface, such as a permanent magnetic surface.

The proximity component may be provided in the handheld personal communication device as
magnetic material attached to handheld personal communication device, such as a magnetic

sticker or magnetic material attached to or embedded in a mobile phone cover.

The magnetic proximity component provided in a handheld personal communication device may
be magnets or magnetic material present in one or more loudspeakers, speakers or acoustic
output transducers, which loudspeakers, speakers or acoustic output transducers are
embedded, incorporated or comprised in the handheld personal communication device for the
purpose of transmitting sound to the user of the handheld personal communication device, e.qg.

during a phone call, when listening to media content such as music etc.

Thus it is an advantage that no dedicated proximity component has to be incorporated in a
handheld personal communication device for it to work as a payment terminal, the magnets or
magnetic material already present in the integrated loudspeakers, speakers or acoustic output
transducers in the handheld personal communication device may be used as proximity
components. Thus the proximity component in the handheld personal communication device,
such as a smart phone, may be inherent or integrated in a standard handheld personal
communication device, and thus a standard handheld personal communication device can be

used, there is no need for a custom handheld personal communication device.

In some embodiments, a plurality of radio transceivers is available, and additionally or
alternatively, the system may comprise a plurality of radio transceivers and a corresponding
plurality of proximity components. The computer program application may select a specific radio
transceiver based on a broadcast signal strength evaluation of the plurality of radio transceivers
or based on a user input to the computer program application selecting the specific radio
transceiver. The external device and/or the computer program application may be configured to
initiate communication with the at least one radio transceiver having a broadcast signal strength

higher than other available broadcast signals.

The system for initiating communication may comprise a plurality of radio transceivers, and at
least some of the plurality of radio transceivers may be distributed within range of at least one of
the radio transceivers. Thus, within range of a specific radio transceiver, other radio

transceivers may be present. This may be the case in scenarios in which more radio
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transceivers are positioned in a same room or a same area, the room or the area being of a size
in the same order as the range of the radio transceivers, or the room or the area being of a size

corresponding to two or three times the range of the radio transceivers.

Such a scenario may include, but is in no way limited to, payment terminals in shops, such as
shops having more than one payment terminal, such as super stores, super markets, grocery
stores, department stores, hardware stores, etc., payment terminals in theatres, cinemas, public
transportation, etc., authorization check points, such as entrances, passage ways, etc., public
transportation entrances, theatres or cinema entrances, etc., in which for example a radio

transceiver is associated with each payment terminal, authorization check point, etc.

In some embodiments, the at least one radio transceiver is configured to broadcast a radio
transceiver identification signal. The computer program application may upon reception of the
radio transceiver identification signal be configured to confirm whether the radio transceiver

identification signal corresponds to a pre-approved radio transceiver.

The computer program application typically receives a radio transceiver identification signal
from each available radio transceiver, however, not all of these radio transceivers may form part
of the system for initiating communication. Thus, the computer application program may be
configured to confirm whether the radio transceiver identification signal corresponds to a pre-
approved radio transceiver. A list and/or a common pattern of pre-approved radio transceivers
may thus be provided in the computer program application, such as provided in a storage of the
computer program application. Alternatively, or additionally, the list of pre-approved radio
transceivers may be accessible from the computer program application, such as by being stored
in a remote location, such as in a remote storage location, such as a in a cloud based storage.
By storing the list of pre-approved radio transceivers in a remote location, such as in a cloud
based storage, it may be ensured that the list is updated continuously. In some embodiments,
the connection between the computer program application and the remote location is provided
via a secure connection, such as via an encrypted connection. Hereby, the risk of fraudulent

addition of false pre-approved radio transceivers may be reduced.

The signal strength may be evaluated for available and pre-approved radio transceivers and a
pre-approved radio transceiver with maximum signal strength may be selected for initiating
communication. In some embodiments, the signal strength may be evaluated for all available
radio transceivers, and approval may be checked only after selecting a radio transceiver with

maximum signal strength.

In some embodiments, the available radio transceiver with maximum signal strength is selected
immediately upon receiving proximity information. It is an advantage of selecting the available

radio transceiver with maximum signal strength upon receiving proximity information, such as

10
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immediately upon receiving proximity information, that a standard evaluation time for a

transceiver before establishing connection or pairing may be overruled.

The radio transceiver may upon communication with the computer program application, provide
a control signal to enable a further action, the further action including providing access, granting

authorization, initiating and/or authorizing payment, and/or approving user identity, etc.

The further action may be enabled via a wired or wireless enabling communication signal

provided to a further device.

The radio transceiver in the system for initiating communication may be configured to
communicate via a short range communication protocol including Bluetooth, Bluetooth Low
Energy, ZigBee, ANT or Wi-Fi, WLAN, etc. The external device radio transceiver in the external
device may be a radio transceiver configured for communication using a corresponding
communication protocol. Typically, short range communication indicates a range of less than
100 meters, such as less than 30 meters, such as less than 10 meters, a range between 1 and
100 meters, such as between 1 and 30 meters, such as between 1 and 10 meters, a range of
between 5 and 30 meters, such as between 5 and 10 meters, etc. Typically, cellular protocols
are long range protocols having a range of several kilometres, such as above 1000 m, such as
above 5000 m.

Furthermore, a computer program may be provided, the computer program comprising program
code means for performing the steps of any of the methods as herein disclosed, when said

computer program is run on a computer.

Still further, a computer readable medium having stored thereon program code means for
performing any of the methods as herein disclosed when said program code means is run on a

computer.

The present invention relates to different aspects including the system described above and in
the following, and corresponding methods, devices, systems, computer program applications,
kits, uses and/or product means, each yielding one or more of the benefits and advantages
described in connection with the first mentioned aspect, and each having one or more
embodiments corresponding to the embodiments described in connection with the first

mentioned aspect and/or disclosed in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages will become readily apparent to those skilled in
the art by the following detailed description of exemplary embodiments thereof with reference to

the attached drawings, in which:
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Fig. 1 schematically illustrates various implementation of the system as shown in Figs. 1a), 1b),
1¢), and 1d).

Fig. 2 schematically illustrates an example of the system with one radio transceiver,
Fig. 3 schematically illustrates an example of the system with more radio transceivers,

Fig. 4 shows a graph illustrating the magnetic field strength S measured over time as a

proximity sensor is introduced and removed from a proximity component,

Fig. 5 shows an example of measured values of the magnetic field strength in a time interval,

Fig. 6 shows a flow chart of one method according to the present disclosure for initiating

communication between a system and an external device,

Fig. 7 shows a flow chart of another method according to the present disclosure for initiating

communication between a system and an external device,

Fig. 8 shows a method implemented in a computer program application according to the present

disclosure.

Fig. 9 schematically illustrates an example of the system with one radio transceiver in a

handheld personal communication device.

Fig. 10 schematically illustrates an example of the system with radio transceivers in a number of

handheld personal communication devices.

DETAILED DESCRIPTION

Various embodiments are described hereinafter with reference to the figures. Like reference
numerals refer to like elements throughout. Like elements will, thus, not be described in detail
with respect to the description of each figure. It should also be noted that the figures are only
intended to facilitate the description of the embodiments. They are not intended as an
exhaustive description of the claimed invention or as a limitation on the scope of the claimed
invention. In addition, an illustrated embodiment needs not have all the aspects or advantages
shown. An aspect or an advantage described in conjunction with a particular embodiment is not
necessarily limited to that embodiment and can be practiced in any other embodiments even if

not so illustrated, or if not so explicitly described.

Throughout, the same reference numerals are used for identical or corresponding parts.
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Fig. 1a) schematically illustrates a system 2 comprising at least one radio transceiver 4
configured for short range communication 12, a proximity component 6 and a computer
program application 8 provided in an external device 10. The radio transceiver 4 is configured to
communicate with the computer program application 8. The proximity component 6 is
configured to be identified by the external device 10 and/or the computer program application 8.
The external device 10 is configured to, upon identifying the proximity component 6, initiate
communication with the radio transceiver 4 to enable exchange of data verifying one or more
electronic objects associated with the user or the computer program application 8 or the

external device 10.

Fig. 1b) schematically illustrates a system 25 comprising at least one radio transceiver 4
configured for short range communication 12, a proximity component 6 and a computer
program application 8 provided in an external device 10. The radio transceiver 4 is configured to
communicate with the computer program application 8. The proximity component 6 is
configured to be identified by the external device 10. The external device 10 is configured to,
upon identifying the proximity component 6, initiate communication with the radio transceiver 4
to enable exchange of data verifying one or more electronic objects associated with the user or

the computer program application 8 or the external device 10.

The external device 10 further comprises an external device radio transceiver 14 configured for

communication with the radio transceiver 4.

The external device further comprises a proximity sensor 16 configured for measuring 22 a

signal and/or field strength caused by the proximity component 6.

The radio transceiver 4 is configured in a device 18, such as a payment terminal. The device 18

further comprises a component 20 configured for wired or wireless communication.

External devices 10, such as smartphones, can be used to device to device communications. A
use case is the ability to tap a certain point, e.g. a device 18, such as a payment terminal, to

initiate communication with another device. The present disclosure uses a combination of radio
communication, e.g. Bluetooth communication, and proximity sensing, such as magnetic fields,

to initiate communication and enabling data communication between devices.

The external device 10 may be equipped with a proximity sensor 16, such as a magnetic
sensor, an external device radio transceiver 14, such as for providing Bluetooth communication,
and a computer program application 8, such as a software application or app, for a smart
phone. Generally, the computer application program may be any application program, such as
an app, and may be executable on an external device, such as an external device comprising a
processor. The computer program application may furthermore be configured to exchange data

related to payments, personal identification, transit tickets, event tickets, vouchers, coupons
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etc., or the computer program application may be associated with another computer program
application configured to exchange data related to payments, personal identification, transit

tickets, event tickets, vouchers, coupons etc.

The data exchange is configured to be performed with another device 18 which is equipped with

a radio transceiver 4, e.g. for Bluetooth communication.

The data may only be exchanged when the user brings the external device 10 within a short
distance, such as 10cm, from e.g. a label, such as a sticker or a payment terminal, of the device
18. As radio signals may not be reliable to determine when the external device is brought within
the short range of the label, a proximity sensor, such as a magnet, is placed together with the

label.

The computer program application continuously measures the signal strengths of nearby radio

transceivers.

The computer program application on the external device measures for example the strength of
the magnetic field and stores these data. If for example the measured strength of the magnetic
field increases beyond a certain threshold (A) over a timespan of (t) OR if the magnetic field
reaches a certain absolute threshold (T) the computer program application initiates

communication with device 18.

In a context with multiple devices like device 18, the computer program application will select

the device 18 with for example the highest measured signal strength.

In Fig. 1¢c) another exemplary system 30 for initiating communication is shown schematically,
the system 30 comprising at least one radio transceiver 4 configured for short range
communication 12, a proximity component 6 and a computer program application 8 associated
with the system, the radio transceiver 4 being configured to communicate with the computer
program application 8, and the proximity component 6 being configured to be identified by the
computer program application 8. The computer program application 8 upon identifying the
proximity component 6 is configured to initiate communication 12 with the radio transceiver 4

enabling exchange of data verifying one or more electronic objects.

Fig. 1d) schematically illustrates a system 31 comprising at least one radio transceiver 4
configured for short range communication 12, a proximity component 6 and a computer
program application 8 provided in an external device 10, such as a smart phone. The radio

transceiver 4 is configured to communicate with the computer program application 8. The
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proximity component 6 is configured to be identified by the external device 10. The external
device 10 is configured to, upon identifying the proximity component 6, initiate communication
with the radio transceiver 4 to enable exchange of data verifying one or more electronic objects

associated with the user or the computer program application 8 or the external device 10.

The external device 10 may further comprises an external device radio transceiver 14

configured for communication with the radio transceiver 4.

The external device 10 further comprises a proximity sensor 16 configured for measuring 22 a

signal and/or field strength caused by the proximity component 6.

The radio transceiver 4 is configured in a handheld personal communication device 18, such as
a smart phone. The handheld personal communication device 18 further comprises a

component 20 configured for wired or wireless communication.

External devices 10, such as smartphones, can be used to device to device communications. A
use case is the ability to tap a certain point, e.g. a handheld personal communication device 18,
such as a smart phone, to initiate communication with this device 18. The present disclosure
uses a combination of radio communication, e.g. Bluetooth communication, and proximity
sensing, such as magnetic fields, to initiate communication and enabling data communication

between the external device 10 and the handheld personal communication device 18.

The external device 10 may be equipped with a proximity sensor 16, such as a magnetic
sensor, an external device radio transceiver 14, such as for providing Bluetooth communication,
and a computer program application 8, such as a software application or app, for a smart
phone. Generally, the computer application program 8 may be any application program, such as
an app, and may be executable on an external device, such as an external device comprising a
processor. The computer program application 8 may furthermore be configured to exchange
data related to payments, personal identification, transit tickets, event tickets, vouchers,
coupons etc., or the computer program application may be associated with another computer
program application configured to exchange data related to payments, personal identification,
transit tickets, event tickets, vouchers, coupons etc.

The handheld personal communication device 18 may be equipped with a proximity component
6, such as a magnet or magnetic material, a radio transceiver 4, such as for providing Bluetooth
communication, and a payee computer program application 24, such as a software application
or app, for a handheld personal communication device, such as a smart phone, for
communicating 26 with and receiving payment, or data related to payment, from the computer
program application 8 provided in the external device 10. Generally, the payee computer
application program 24 may be any application program, such as an app, and may be

executable on a handheld personal communication device, such as a handheld personal
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communication device comprising a processor. The payee computer program application 24
may be configured to receive and/or exchange data related to payments, personal identification,
transit tickets, event tickets, vouchers, coupons etc., or the payee computer program application
24 may be associated with another computer program application configured to receive and/or
exchange data related to payments, personal identification, transit tickets, event tickets,

vouchers, coupons etc.

The proximity component 6 provided in a handheld personal communication device 18 may be
magnets or magnetic material present in one or more loudspeakers, speakers or acoustic
output transducers embedded, incorporated or comprised in the handheld personal
communication device 18 for the purpose of transmitting sound to the user of the handheld
personal communication device 18, e.g. during a phone call, when listening to media content

such as music etc.

Alternatively and/or additionally the proximity component may be provided as an attachment to
the handheld personal communication device, such as provided in a cover to the handheld
personal communication device, such as provided as an adhesive label to the handheld
personal communication device, such as provided as an accessory, an add-on, a gadget to the

handheld personal communication device, such as wired or wireless.

The data exchange is configured to be performed with the handheld personal communication

device 18 which is equipped with a radio transceiver 4, e.g. for Bluetooth communication.

The data may only be exchanged when the user of the external device 10 brings the external
device 10 within a short distance, such as 10cm, from the handheld personal communication
device 18. As radio signals may not be reliable to determine when the external device 10 is
brought within the short range of the handheld personal communication device 18, a proximity
sensor, such as a magnetometer, may be used in the external device 10, and a proximity
component 6, such as a magnet or magnetic material, may be used in the handheld personal

communication device 18.

The computer program application 8 provided in the external device 10 continuously measures
the signal strengths of nearby radio transceivers, such as the radio transceiver 4 provided in the

handheld personal communication device 18.

The computer program application 8 on the external device 10 measures for example the
strength of the magnetic field and stores these data. If for example the measured strength of the

magnetic field increases beyond a certain threshold (A) over a timespan of (t) OR if the
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magnetic field reaches a certain absolute threshold (T) the computer program application

initiates communication with the handheld personal communication device 18.

In a context with multiple devices like the handheld personal communication device 18, the
computer program application 8 in the external device 10 will select the device 18 with for

example the highest measured signal strength.

Fig. 2 schematically illustrates an example of the system 2, 25, 30, 31 with one radio transceiver
4.

In fig. 2a) the radio transceiver 4 and a proximity component 6, such as a proximity component
comprising one or more magnetic elements, are placed close together. No other radio
transceivers 4 are between the proximity component 6 and the transceiver 4. The transceiver 4

is broadcasting a unique identification signal.

In fig. 2b) the external device 10, e.g. a smartphone, tablet or PDA, starts a computer program
application 8 that measures the magnetic field strength and/or direction, and calculates e.g. the
absolute strength of the field, from the magnetic device 6. The computer program application
may also continuously measure the signal strength of broadcasted radio signals send by nearby
transceivers. The magnetic strength is measured and stored in the device memory of the

external device.

In fig. 2¢) the external device 10 is introduced into the magnetic field surrounding the magnetic
device 6. Logic on the computer program application running on the external device concludes

that external device is in proximity to the proximity component, i.e. the magnetic device.

In fig. 2d) the external device initiates communication with the transceiver, if the computer
program application determines that the identification broadcasted from the device associated

with the transceiver 4 is acceptable or approved.

In fig. 2e), the external device may be removed from the magnetic device, but may still remain

connected to communicate with the radio transceiver.

As is evident from the above, even though not explicitly shown in the drawing, the external
device may in this and any other embodiment comprise a device storage and a processor.
Likewise, when reference is made to a radio transceiver, inherently also an antenna for such
transceiver, as well as a circuit or a processor for controlling the transceiver is disclosed. Thus,
when an external device is configured to connect to a radio transceiver of the system,

inherently, the antenna of the radio transceiver in the external device is configured to connect to
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an antenna of the radio transceiver in the system, to thereby establish a connection between

the two transceivers.

The radio transceiver 4 may be present in a payment terminal, such as a dedicated payment
terminal located in a fixed or substantially fixed position in a business, shop, building, vehicle or
the like.

Fig. 3 schematically illustrates an example of the system 2, 25, 30, 31 with more radio
transceivers 4. The system comprises a plurality of radio transceivers and a corresponding
plurality of proximity components. The computer program application is then configured to
select a specific radio transceiver based on a broadcast signal strength evaluation or based on
a user input to the computer program application selecting the specific radio transceiver. At
least some of the plurality of radio transceivers is distributed within range of at least one of the
radio transceivers. The external device is configured to initiate communication with the at least

one radio transceiver having a broadcast signal higher than other available broadcast signals.

In fig. 3a) a radio transceiver 4 and a proximity component 6, such as a magnetic device, are
placed or positioned close together. Multiple other transceivers 4', 4 and proximity components

6’, 6” are placed nearby. The transceiver 4 is broadcasting a unique identification signal.

In fig. 3b) the external device 10, e.g. a smartphone, tablet or PDA, starts a computer program
application 8 that e.g. measures the magnetic field strength and/or direction, and calculates the
absolute strength of the field from the magnetic device 6. The computer program application
also continuously measures the signal strength of broadcasted radio signals send by nearby
transceivers 4’, 4”. The magnetic field strength is measured and stored in the devices memory

of the external device.

It should be envisaged that the external device 10 may start the computer program application
in response to a user input, or the external device 10 may be prompted to start the computer

program application upon launch of another computer program application.
In fig. 3¢) the external device is introduced into the magnetic field surrounding the magnetic
device 6. Logic on the computer program application running on the external device concludes

that the external device is in proximity to the proximity component, i.e. the magnetic device.

In fig. 3d) the external device initiates communication with the transceiver 4 broadcasting with

the highest signal strength and with acceptable broadcasted identification, if the computer
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program application determines that the identification broadcasted from the transceiver 4 is

acceptable or approved.

In fig. 3e) the external device may be removed from the magnetic device, but may still remain

connected to communicate with the connected radio transceiver 4.

In some events, the computer program application as disclosed herein may be embedded in

another computer program application.

The radio transceivers 4, 4’, 4” may be present in payment terminals, such as dedicated
payment terminals located in a fixed or substantially fixed position in a business, shop, building,

vehicle or the like.

Fig. 4 shows a graph illustrating the magnetic field strength S measured over time as a
proximity sensor, such as a magnetometer, in an external device, is introduced and removed

from a proximity component, such as magnet or magnetic device.

The external device measures a field caused by the one or more magnetic elements including
the strength and/or direction of the magnetic field. The signal and/or field strength detection
threshold may be an absolute threshold value or the signal and/or field strength detection
threshold may be determined as a relative change in signal and/or field strength obtained within
a predefined time interval. The signal and/or field strength detection threshold and/or the
predefined time interval may be configured in the computer program application according to

external device specificities.

The graph shows the magnetic field strength (S) on the y-axis. Most magnetometers produce
measurements as three dimensional vectors. As the direction of the magnetic field may be
irrelevant for detecting proximity, S is calculated from the length of the magnetic field vector by
J(x? + y* + Z%). AS is the increment in magnetic field strength that determines if the device is

being introduced into a magnetic field. The magnetic field strength is measured in microtesla.

The graph shows time (t) on the x-axis. Time is measured in milliseconds. At is the timespan in

milliseconds for the application to compare values.

The field strength detection threshold values may be static parameters, which can be general to

the computer program application running on the external device. Alternatively and/or
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additionally they can be adapted to the external device model, to compensate for differences in

magnetometer sensitivity and magnetic properties of the external device model.

Fig. 5 shows an example of measured values of the magnetic field strength in a time interval.
When the computer program application on the external device is started, measurements from
the magnetometer or magnetic sensor in the external device may be stored in the device
memory as datasets containing a timestamp and the corresponding measured magnetic field
strength. From the data in fig. 5 it is seen that within few milliseconds the magnetic field strength
changes significantly, when the magnetometer is moved close to the magnetic element. The
distance between the magnetometer and magnetic element may change 10 cm within the entire

time interval.

A pairing logic in the computer program application determines whether the proximity
component is in proximity and thus whether communication should be initiated with the radio

transceiver associated with the magnetic component, such as magnetic device or magnet.

For each new dataset stored in the device memory, a set of logic rules are applied to decide if

the external device should initiate communication with the radio transceiver.

Rule #1 determines if the absolute strength of the magnetic field is above a certain value Syax If

this is satisfied, then communication is initiated, i.e. initiate communication if : S(t) >= S«

As the absolute measurements of a magnetic field can be influenced by the external device and
its surroundings e.g. a protective cover for the external device, e.g. a protective cover for a

smartphone, a second rule is used to detect relative changes in a magnetic field:

Rule #2 determines if the change in S over time At is greater than AS. If this is satisfied, then

communication is initiated, i.e. initiate communication if : S(t1)-S(tp) >= AS.

Also any combination of Rule #1 and Rule #2 may be provided.

The computer program application may alternatively and/or additionally prompt the user to
actively select or approve the device to initiate communication with upon detection of the

highest magnetic field strength.

Fig. 6 shows a flow chart of one method 40 according to the present disclosure for initiating
communication between a system 2, 25, 30, 31 and an external device 10 according to one

aspect of the present invention. The method comprises the step 41 of positioning the external
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device in proximity to the proximity component 6, identifying, by the external device 10, the
proximity component 6, in step 42, initiate communication, upon identification of the proximity
component, between the external device and the radio transceiver in step 43, to enable
exchange of data between the external device and the radio transceiver verifying one or more
electronic objects associated with the user or the computer program application or the external

device, in step 44.

Fig. 7 shows a flow chart of another method 50 according to the present disclosure for initiating
communication between a system 2, 25, 30, 31 and a computer program application 8, the
method comprising in step 51, receiving proximity information when an external device
comprising at least a part of the computer program application is in proximity to the proximity
component, and in step 52 initiate communication, upon receiving proximity information,
between the computer program application and the radio transceiver. In step 53, exchange of
data between the external device and the radio transceiver is enabled for verifying one or more
electronic objects associated with the user or the computer program application or the external

device.

Fig. 8 shows a flow chart of a method 60 according to the present disclosure implemented in a
computer program application, the method for initiating communication with system 2, 25, 30,
31. In step 61, information on available radio transceivers configured for short range
communication and signal strength of the available radio transceivers is received. The signal
strength of the available radio transceivers is continuously evaluated in step 62, and in step 63
an available radio transceiver with maximum signal strength is identified. Sensor information is
received in step 65, and in step 65 it is determine based on the received sensor information
whether a proximity component is in proximity. Upon determining that a proximity component is
in proximity, the available radio transceiver with maximum signal strength is selected in step 66

for initiating communication.

Fig. 9 schematically illustrates an example of the system 2, 25, 30, 31 with one radio transceiver

4 in a handheld personal communication device 18.

In fig. 9a) the radio transceiver 4 and a proximity component 6, such as a proximity component
comprising one or more magnetic elements, are placed close together. No other radio
transceivers 4 are between the proximity component 6 and the transceiver 4. The transceiver 4

is broadcasting a unique identification signal.

In fig. 9b) the external device 10, e.g. a smartphone, tablet or PDA, starts a computer program
application 8 that measures the magnetic field strength and/or direction, and calculates e.g. the

absolute strength of the field, from the magnetic device 6. The computer program application
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may also continuously measure the signal strength of broadcasted radio signals send by nearby
transceivers. The magnetic strength is measured and stored in the device memory of the

external device.

In fig. 9¢) the external device 10 is introduced into the magnetic field surrounding the magnetic
device 6. Logic on the computer program application running on the external device concludes

that external device is in proximity to the proximity component, i.e. the magnetic device.

In fig. 9d) the external device initiates communication with the transceiver, if the computer
program application determines that the identification broadcasted from the device associated

with the transceiver 4 is acceptable or approved.

In fig. 9e), the external device may be removed from the magnetic device, but may still remain

connected to communicate with the radio transceiver.

As is evident from the above, even though not explicitly shown in the drawing, the external
device may in this and any other embodiment comprise a device storage and a processor.
Likewise, when reference is made to a radio transceiver, inherently also an antenna for such
transceiver, as well as a circuit or a processor for controlling the transceiver is disclosed. Thus,
when an external device is configured to connect to a radio transceiver of the system,
inherently, the antenna of the radio transceiver in the external device is configured to connect to
an antenna of the radio transceiver in the system, to thereby establish a connection between

the two transceivers.

The radio transceiver 4 may be present in a handheld personal communication device 18
functioning as a payment terminal by means of a payee computer application program in the

handheld personal communication device 18, such as a smart phone, tablet etc.

Fig. 10 schematically illustrates an example of the system 2, 25, 30, 31 with more radio

transceivers 4, 4’, 4” in handheld personal communication devices 18, 18", 18”.

The system comprises a plurality of radio transceivers and a corresponding plurality of proximity
components. The computer program application is then configured to select a specific radio
transceiver based on a broadcast signal strength evaluation or based on a user input to the
computer program application selecting the specific radio transceiver. At least some of the
plurality of radio transceivers is distributed within range of at least one of the radio transceivers.
The external device is configured to initiate communication with the at least one radio

transceiver having a broadcast signal higher than other available broadcast signals.
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In fig. 10a) a radio transceiver 4 and a proximity component 6, such as a magnetic device, are
placed or positioned close together. Multiple other transceivers 4', 4 and proximity components

6’, 6” are placed nearby. The transceiver 4 is broadcasting a unique identification signal.

In fig. 10b) the external device 10, e.g. a smartphone, tablet or PDA, starts a computer program
application 8 that e.g. measures the magnetic field strength and/or direction, and calculates the
absolute strength of the field from the magnetic device 6. The computer program application
also continuously measures the signal strength of broadcasted radio signals send by nearby
transceivers 4’, 4”. The magnetic field strength is measured and stored in the devices memory

of the external device.

It should be envisaged that the external device 10 may start the computer program application
in response to a user input, or the external device 10 may be prompted to start the computer

program application upon launch of another computer program application.

In fig. 10c) the external device is introduced into the magnetic field surrounding the magnetic
device 6. Logic on the computer program application running on the external device concludes

that the external device is in proximity to the proximity component, i.e. the magnetic device.

In fig. 10d) the external device initiates communication with the transceiver 4 broadcasting with
the highest signal strength and with acceptable broadcasted identification, if the computer
program application determines that the identification broadcasted from the transceiver 4 is

acceptable or approved.

In fig. 10e) the external device may be removed from the magnetic device, but may still remain

connected to communicate with the connected radio transceiver 4.

In some events, the computer program application as disclosed herein may be embedded in

another computer program application.

The radio transceivers 4, 4, 4” may be present in handheld personal communication devices
18, 18’, 18” functioning as payment terminals by means of a payee computer application
program in each handheld personal communication device 18, 18’, 18”, such as smart phones,

tablets etc.
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Although particular features have been shown and described, it will be understood that they are
not intended to limit the claimed invention, and it will be made obvious to those skilled in the art
that various changes and modifications may be made without departing from the scope of the
claimed invention. The specification and drawings are, accordingly to be regarded in an
illustrative rather than restrictive sense. The claimed invention is intended to cover all

alternatives, modifications and equivalents.
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CLAIMS

1. A system for initiating communication comprising at least one radio transceiver configured for
short range communication, a proximity component and a computer program application
provided in an external device, the radio transceiver being configured to communicate with the
computer program application, and the proximity component being configured to be identified by

the external device,

wherein the external device upon identifying the proximity component is configured to initiate
communication with the radio transceiver enabling exchange of data verifying one or more
electronic objects associated with the user or the computer program application or the external

device.

2. A system according to claim 1, wherein the proximity component is identified by the external
device, when a signal and/or field strength caused by the proximity component as measured by
a proximity sensor in the external device reaches a signal and/or field strength detection
threshold.

3. A system according to claim 2, wherein the signal and/or field strength detection threshold is
an absolute threshold value or wherein the signal and/or field strength detection threshold is
determined as a relative change in signal and/or field strength obtained within a predefined time

interval.

4. A system according to any of the previous claims, wherein the system comprises a plurality of
radio transceivers and a corresponding plurality of proximity components, and wherein the
computer program application selects a specific radio transceiver based on a broadcast signal
strength evaluation or based on a user input to the computer program application selecting the

specific radio transceiver.

5. A system according to any of the previous claims, wherein the proximity component is a
passive proximity component, such as a passive proximity component having self-contained
physical properties, such as a static proximity component, wherein the proximity component
comprises one or more magnetic elements having magnetic properties, and/or wherein the

proximity component has a magnetic surface.

6. A system according to claim 5, wherein the external device measures a field caused by the

one or more magnetic elements including the strength and/or direction of the magnetic field.
7. A system according to claim 5, wherein the proximity sensor is a magnetometer.

8. A system according to any of the preceding claims, wherein the system comprises a

handheld personal communication device, where the radio transceiver is provided in the
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handheld personal communication device, and where the proximity component is provided in
the handheld personal communication device or adjacent to the handheld personal
communication device, and wherein a payee computer program application is provided in the
handheld personal communication device for receiving exchange of payment data verifying one
or more electronic objects associated with the user or the computer program application or the

external device.

9. A system according to the preceding claim, wherein the proximity component provided in the
handheld personal communication device is a magnet or magnetic material present in a

loudspeaker in the handheld personal communication device.

10. A system according to claim 8, wherein the proximity component provided adjacent to the
handheld personal communication device is a magnet or magnetic material present adjacent to
the handheld personal communication device, such as present in an attachable cover, in an

adhesive label, and/or in an attachable accessory device.

11. A system according to any of the previous claims, wherein the external device upon
identifying the proximity component is configured to initiate exchange of data with an online
service, using a broadcast identification signal from the radio transceiver having the highest

broadcast signal strength.

12. A system according to any of the previous claims comprising a plurality of radio
transceivers, wherein at least some of the plurality of radio transceivers are being distributed

within range of at least one of the radio transceivers.

13. A system according to any of the previous claims, wherein the at least one radio transceiver
is configured to broadcast a radio transceiver identification signal, and wherein the computer
program application upon reception of the radio transceiver identification signal, is configured to
confirm whether the radio transceiver identification signal corresponds to a pre-approved radio

transceiver.

14. A system according to any of the previous claims, wherein the radio transceiver is
configured to communicate via a short range communication protocol including Bluetooth,
Bluetooth Low Energy, ZigBee, ANT or Wi-Fi, WLAN, etc.

15. A method for initiating communication between a system and an external device, the system
comprising at least one radio transceiver and a proximity component and a computer program
application provided in the external device, the radio transceiver being configured to
communicate with the computer program application, and the proximity component being

configured to be identified by the external device, the method comprising
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positioning the external device in proximity to the proximity component,
identifying, by the external device, the proximity component,

initiate communication, upon identification of the proximity component, between the external

device and the radio transceiver,

enabling exchange of data between the external device and the radio transceiver verifying one
or more electronic objects associated with the user or the computer program application or the

external device.
16. A computer program application configured to

receive information on available radio transceivers configured for short range communication

and signal strength of the available radio transceivers,

continuously evaluate the signal strength of the available radio transceivers to identify an

available radio transceiver with maximum signal strength,
receive sensor information,

determine based on the received sensor information whether a proximity component is in

proximity,

upon determining that a proximity component is in proximity, selecting the available radio

transceiver with maximum signal strength for initiating communication.

17. A computer program application according to claim 16, wherein the computer program
application receives a radio transceiver identification signal from each available radio
transceiver, and wherein the computer application program is configured to confirm whether the

radio transceiver identification signal corresponds to a pre-approved radio transceiver.

18. A computer program application according to claim 17, wherein the signal strength is
evaluated for available and pre-approved radio transceivers and wherein a pre-approved radio

transceiver with maximum signal strength is selected for initiating communication.

19. A computer program application according to any of claims 16-18 wherein the available
radio transceiver with maximum signal strength is selected immediately upon receiving proximity

information.
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