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SYSTEM FOR CONTROLLING A BAG-DROP PROCESS VIA A MOBILE DEVICE

FIELD OF THE INVENTION

The present invention is generally related to a computerized system for controlling a bag-drop

process via a mobile device.

The webpage https://www.britishairways.com/en-gb/business-travel/articles/self-service-bag-
drop shows a bag-drop station, at which the passenger has to guide the bag-drop process via a

console fixedly mounted at the bag-drop station.
SUMMARY OF THE INVENTION

According to first aspect, a computerized system of controlling a bag-drop process via a mobile
device is provided. The computerized system comprises at least one processor and at least one
non-volatile memory. The computerized system is arranged to create a virtual zone in front of
a bag-drop station using at least one signal emitter located at the bag-drop station. The
computerized system is arranged to receive, by the mobile device, the signals emitted by the at
least one signal emitter and to determine based on the signals received from the at least one
signal emitter, whether the mobile device is located within a triggering range in the virtual zone.
In response to determining that the mobile device is located within the triggering range, trigger
the start of a mobile-device controlled bag-drop procedure at the bag-drop station. The
computerized system is further arranged to determine based on the signals received from the at
least one signal emitter, whether the mobile device has left the virtual zone. In response to
determining that the mobile device has left the virtual zone, the computerized system aborts the

bag-drop procedure at the bag-drop station.

According to a second aspect, a method of controlling a bag-drop process via a mobile device
is provided. The method comprises creating a virtual zone in front of a bag-drop station using
at least one signal emitter located at the bag-drop station. The method of controlling a bag-drop
process via a mobile device comprises receiving, by the mobile device, the signals emitted by
the at least one signal emitter, as well as determining, based on the signals received from the at
least one signal emitter, whether the mobile device is located within a triggering range in the
virtual zone. The method comprises in response to determining that the mobile device is located
within said triggering range, triggering the start of a mobile-device controlled bag-drop

procedure at the bag-drop station and determining, based on the signals received from the at
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least one signal emitter, whether the mobile device has left the virtual zone. The method further
comprises, in response to determining that the mobile device has left the virtual zone, aborting

the bag-drop procedure at the bag-drop station.

According to a third aspect, a computer program product comprising program code instructions
stored on a computer readable medium to execute the activities the computerized system
according to the first aspect is arranged to carry out, when said program is executed on a

computer device, is provided.

GENERAL DESCRIPTION, ALSO OF SUPPLEMENTARY EXAMPLES

According to first aspect, a computerized system of controlling a bag-drop process via a mobile
device is provided. The computerized system comprises at least one processor and at least one

non-volatile memory.

The computerized system is arranged to create a virtual zone in front of a bag-drop station using

at least one signal emitter located at the bag-drop station.

A signal strength of signals periodically emitted by the at least one signal emitter may define

the dimensions of the virtual zone, as further described below.

A bag-drop station is a station, for example, at an airport, where a user like a flight passenger
can drop a bag to be conveyed to the aircraft. At the bag-drop station, typically the weight of
the bag is measured and compared to weight limit(s) associated with the flight and/or the
passenger/airport policy. Also an association may be made between the bag and the passenger,

for example, by scanning a bag-tag already placed on the bag.

The signal emitter(s) located at the bag drop station are, for example, fixedly mounted at the
front face of a bag-drop station, such that it faces towards a passenger who wants to carry out a
bag-drop procedure. Those signal emitter(s) could be Bluetooth® Beacons, WiFi senders,
infrared emitters, NFC Beacons, 3D cameras or the like. Typically there may be at least two

signal emitters per bag-drop station.

The signals emitted by the at least one signal emitter span a virtual zone in front of the bag-
drop station. The signal strength of the signals periodically emitted by the at least one signal
emitter and received by the a mobile device may define the dimension and, hence, the

boundaries of the virtual zone. If those signals, for example, have a signal strength above a
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given signal strength threshold up to a distance of 100 cm, than the virtual zone defined by this
signal strength threshold may have a radius of 100 cm around the signal emitter(s). The signal

strength drops as a function of the distance to the emitter according to the inverse square law.

A mobile device is arranged to receive the signals emitted by the at least one signal emitter. The
mobile device is, for example, the mobile phone of a passenger who wants to check-in his/her
bag on the bag-drop station. The mobile device could, however, be any portable computerized

device, like a mobile phone, a tablet computer, a laptop, a PDA or the like.

It is determined, based on the signals received from the at least one signal emitter, whether the
mobile device is located within a triggering range in the virtual zone. The triggering range
marks an area that is closer to the signal emitter(s) and therefore closer to the bag-drop stations
than the boundaries of the virtual zone. To provide an example, the triggering range may cover
only an area with a radius of 0 to 60 cm or 0 to 30 cm from the signal emitter(s). This may be a
range, where the signal strength of the emitted signals has dropped to approximately 70% or
60% or 50% of its initial signal strength.

The mobile device may determine whether it is located within this triggering range, for
example, by measuring the signal strength of the signals periodically received from the signal
emitter(s). The mobile device may also determine its position relative to the signal emitter(s)
via identification information etc. sent by the signal emitter(s) to the mobile device or via
trilateration of signals received by a plurality of signal emitter(s). The signal emitter(s) may
also send a range indicator along with the signals, like a Received Signal Strength Indicator
(RSSI) value. This RSSI value may be calibrated by the manufacturer of the signal emitter to
be the signal strength of the signal emitter at a known distance, typically one meter. Using the
known output signal strength of the signal emitter and the signal strength observed by the
mobile device, an approximation may be made about the distance between the beacon and the

device.

In response to determining that the mobile device is located within the triggering range, the
start of a mobile-device controlled bag-drop procedure at the bag-drop station is triggered. The
start of the mobile-device controlled bag-drop procedure may involve an interaction by the user
of the mobile device, for example, clicking on a link (URL) to a bag-drop website via which
the bag-drop process is carried out. The start of the mobile-device controlled bag-drop

procedure may also occur automatically, for example, if a bag-drop application on the mobile
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device is automatically started when the user of the mobile device enters the triggering range.

Once the bag-drop procedure has been started, it is (periodically) determined based on the
signals received from the at least one signal emitter, whether the mobile device has left the
virtual zone. This determination may also be done, as indicated above, by the mobile device
itself by determining the signal strength of the signals received from the signal emitter(s). In

this process, also the above-mentioned signal strength indicators (RSSI values) may be used.

The strength of the received signals may have dropped at the boundary of the virtual zone to a
process-abort threshold, which may correspond to e.g. 30% or 25% or 20% or 15% of'the initial
signal strength of the signals emitted by the signal emitter(s).

In response to determining that the mobile device has left the virtual zone, the bag-drop

procedure at the bag-drop station is aborted.

Using this mechanism, it is ensured that a mobile device user stays within a given distance to
the bag-drop station, given by the boundaries of the virtual zone, when the bag-drop procedure

is carried out.

In general, due to the usage of a mobile-device to control the bag-drop procedure, the common
fixedly installed consoles at the bag-drop station can be omitted, since the control functions
previously conveyed via this console are outsourced to the users mobile device. This reduces
the amount of hardware required at the bag-drop station and may also reduce the space needed

for bag-drop stations.

Furthermore, it is ensured by the activities carried out by the computerized system described
above that the user who wants to carry out the bag-drop procedure at a certain bag-drop station
stays within a certain area around this bag-drop station, when the bag-drop procedure is carried
out. This also ensures that control signals sent from the mobile device to the bag-drop station
or feedback signals sent from the bag-drop station to the mobile device can actually received
by the respective intended recipient. Furthermore, this also ensures that the user is close to the

bag-drop station if, for example, the bag is not accepted and has to be removed by the user.

If (a) 3D camera(s) is/are used as a signal emitter(s), the cameras may continuously detect the
position of the mobile device (or the user of the mobile device). The mobile device may
determine whether it is inside or outside the virtual zone or the triggering range based on signals

emitted by the camera to inform the mobile device about its position. The camera may also
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determine directly whether the mobile device is inside or outside the virtual zone or its

triggering range and send this information to the mobile device.

In some examples, the computerized system is arranged to identify, by the mobile device,
whether the signal strength of the received signals exceeds a trigger-threshold, wherein the
signal strength of the received signals depends on the distance between the mobile device and

the at least one signal emitter.

As mentioned above, identifying whether the signal strength of the received signals exceeds the
trigger threshold is a possible way of determining whether the mobile device is located within
the triggering range. The triggering range may cover only an area with a radius of 0 to 60 cm
or 0 to 30 cm from the signal emitter(s), an area in which the signal strength of the emitted
signals drops from 100% to approximately 70% or 60% or 50% of its initial signal strength.
The trigger threshold may be set, using the above-mentioned received signal strength indicators
(RSS]) — indicating which signal strength corresponds to which distance. The trigger threshold
for the received signal strength may be pre-set (e.g. set before the mobile device enters the

virtual zone).

In response to identifying that the signal strength of the received signals exceeds the trigger
threshold, for example, the start of the mobile-device controlled bag-drop procedure at the bag-
drop station is triggered. As mentioned above, this start of the mobile-device controlled bag-
drop procedure may occur automatically, or an action by a user of the mobile device may be

triggered which eventually starts the bag-drop procedure.

After the bag-drop procedure has been started, it is determined, by the mobile device, whether
the signal strength of the received signals is below a process-abort threshold. As mentioned
above, the boundary of the virtual zone may be marked by the distance between signal emitter
and mobile device at which the strength of the received signals has dropped to this process-
abort threshold. The process-abort threshold for the signal strength may correspond to e.g. 30%
or 25 or 20% or 10% of the initial signal strength of the signals emitted by the signal emitter(s).

In response to identifying that the signal strength of the received signals has dropped below the
process-abort threshold, the bag-drop procedure at the bag-drop station is aborted.

In some examples, the computerized system is further arranged to identify, by the mobile

device, whether the signal strength of the received signals has dropped below an alert threshold
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and, in response to a drop of the signal strength of the received signals below the alert threshold,

trigger an alert on the mobile device.

The alert threshold is a threshold for the signal strength that lies between the trigger threshold
and the process-abort threshold. The alert threshold may correspond to a pre-set threshold that
corresponds to a lower signal strength than the trigger threshold but to a higher signal strength
than the process abort threshold. To provide an example, the trigger threshold may correspond
to 70% of the initial signal strength of the signal transmitter(s), the alert threshold may
correspond to 40% of this initial signal strength and the process-abort threshold may correspond

to 20% of the initial signal strength.

The purpose of the alert to the mobile device triggered by the signal strength dropping below
the alert threshold may be to remind the user to stay close enough to the bag-drop station while

the mobile-device controlled bag-drop procedure is performed.

Only if the user of the mobile device actually leaves the virtual zone, which may correspond to

the received signal strength dropping below the process-abort threshold, the process is aborted.

In some examples, the at least one signal emitter is a Bluetooth® Beacon for indoor geofencing.
To provide an example, two, three or more Bluetooth® Beacons may be arranged at the front

face of a bag-drop station.

In general, Bluetooth® Beacons are hardware transmitters - a class of Bluetooth low energy
(LE) devices that broadcast their identifier to nearby portable electronic devices. The
technology enables smartphones, tablets and other mobile devices to perform actions when they
arc in range of a Bluetooth® Beacon. The Bluctooth® Beacons may use Bluetooth® low energy
proximity sensing to transmit a universally unique identifier picked up by a compatible app or
operating system on the mobile device. This identifier and several bytes sent with it may be
used (e.g. indicators the signal strength of the signals received by the mobile device, above-
mentioned RSSI indicators etc.) when determining the device's physical location or triggering
a location-based action like the start of the mobile-device controlled bag-drop process via a

push notification.

As mentioned above, with multiple Bluetooth® Beacons at and around the bag-drop station

trilateration could be used to estimate the mobile device’s position. The Bluetooth® Beacons
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could also report their identity, wherein each Bluetooth® Beacon identity could be associated

with a different bag-drop station.

The Bluetooth® Beacons may be used to provide a sort of indoor geofencing solution. The
virtual zone corresponds here to an (outer) geofence spanning wider from the bag-drop station

than an (inner) geofence that would correspond to the triggering range.

In some examples, a plurality of bag-drop stations is provided, wherein each of the bag-drop
stations is provided with signal emitters to define a virtual zone in front of the respective bag-
drop station. The dimensions of the virtual zones of the respective bag-drop stations may be
chosen and the distance between the respective at least one signal emitter of different bag-drop

stations may be chosen such that the virtual zones of the bag-drop stations do not overlap.

Several bag-drop stations may be positioned close to each other but with a distance between
their respective signal emitter(s) that their respective virtual zones do not overlap. The distance
between the respective signal emitter(s) of the bag-drop stations as well as the dimensions of
their respective virtual zones and, in particular, the dimensions of their respective triggering
ranges is at least chosen as such that the respective triggering ranges of the respective virtual
zones do not overlap. This ensures that a mobile device cannot be triggered to start a mobile-
device based bag-drop procedure by two bag-drop stations with signals emitters at the same
time. The distance between the signal emitter(s) of different bag-drop stations of may lie in the

range between 150 cm and 200 cm.

The mobile device may receive signals from both signal emitter(s) associated with two or more
bag-drop stations alike. However, if the mobile is located inside the triggering range of a
particular bag-drop station, the signal strength of the received signals only lies above the trigger
threshold for this bag-drop station, but not for all the other bag-drop stations. Therefore, the
start of a bag-drop procedure is only started at this bag-drop station.

Once the bag-drop procedure has been started, the mobile device may only listen to the signal
emitter(s) that send an identifier with them that is associated with the bag-drop station by which
the start of the bag-drop procedure was triggered. Only signals of these signal emitters may be
used by the mobile device to determine whether the signal strength lies above or below the
process-abort threshold, which may correspond to the mobile device being located inside or

outside of the virtual zone of the respective bag-drop station, respectively.
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In some examples, at least one signal of the signals emitted by the at least one signal emitter
includes an URL via which the bag-drop procedure can be started. In some examples, the signal

containing the URL is pushed via the signal emitter to the mobile device.

The URL, upon pushed to the mobile device, may automatically occur on the display of the
mobile device, such that the mobile user can click on that URL link to activate the bag-drop

procedure.

The URL may point to a web-server, such as an application server, which is in communication
with the mobile device when controlling the bag-drop procedure at the bag-drop station. The
web-resource pointed to by the URL may serve as a back-end for the bag-drop procedure control

conveyed by the mobile device.

In some examples, in response to a user of the mobile device actuating the URL delivered via

the signal emitter, a flow of the bag-drop activities is mirrored on the mobile device.

The following activities, controlled via the mobile device, which may be in communication
with an application server serving as an bag-drop application back-end for the mobile device

may be carried out:

The weight of the piece of baggage may be measured at the bag-drop station. The measured

weight may be displayed to the user on the mobile device for information purposes.

The measured weight is, for example, checked against a departure control system (DCS). This
may be done to check if the passenger is entitled to check-in a piece of baggage with a particular

weight.

Subsequently, the user may be prompted via the mobile device to acknowledge the completion

of this activity.

A bag-tag on the piece of baggage may be scanned via the mobile device in a further activity.
Alternatively this could also be done automatically via cameras mounted at the bag-drop station.

A successful completion of this activity may be fed back to the user via the mobile device.

The measured weight may then be checked against a weight allowance, for example, the weight

allowance implemented by flight control. The user may be informed about the outcome of this
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weight allowance check via the mobile device. If the outcome of this check is positive, the bag

may be accepted. The user may be informed about this outcome via the mobile device.

In some examples, a bag-drop application on the mobile device is automatically started in
response to the mobile device identifying that the signal strength of the received signal exceeds

the trigger-threshold, wherein a flow of the bag-drop activities is mirrored on the mobile device.

Instead of prompting the user via a pushed URL to start the mobile device controlled bag-drop
procedure manually, the bag-drop procedure may also be started automatically, when the mobile
device enters the triggering range. This may be achieved, for example, by the mobile device
receiving a application start indicator via the signal emitter(s) to automatically open a bag-drop

application on the mobile device.

In some examples, the mobile-device controlled bag-drop procedure is carried out via an
application server with which the mobile device communicates. As mentioned above, the
application server may function as a back-end for the bag-drop application performed on the

mobile device.

In some examples, the mobile device communicates with the bag-drop station by means of a
mini PC and programmable logic controllers associated with the bag-drop station in order to

control the bag-drop process.

The bag-drop procedure may be controlled via the mobile device by way of a mini PC and
programmable logic controllers associated with the bag drop station. Via the mini PC and the
programmable logic controllers, for example, weighing sensors at the bag-drop station as well
as a conveyor belt at the bag-drop station may be controlled according to the control commands

received from the mobile device.

According to a second aspect, a method of controlling a bag-drop process via a mobile device
is provided. The method comprises creating a virtual zone in front of a bag-drop station using
at least one signal emitter located at the bag-drop station. The method further comprises
receiving, by the mobile device, the signals emitted by the at least one signal emitter, as well as
determining based on the signals received from the at least onc signal emitter, whether the
mobile device is located within a triggering range in the virtual zone. In response to determining
that the mobile device is located within said triggering range, the start of a mobile-device

controlled bag-drop procedure at the bag-drop station is triggered. The method further
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comprises determining, based on the signals received from the at least one signal emitter,
whether the mobile device has left the virtual zone, and, in response to determining that the

mobile device has left the virtual zone, aborting the bag-drop procedure at the bag-drop station.

The method may comprise any the activities the computerized system according to the first

aspect is arranged to carry out.

According to a third aspect, a computer program product comprising program code instructions
stored on a computer readable medium to execute the activities the computerized system
according to the first aspect is arranged to carry out, when said program is executed on a

computer device, is provided.
BRIEF DESCRIPTION OF THE DRAWINGS

Examples of the invention are now described, also with reference to the accompanying

drawings, wherein

Fig. 1 schematically illustrates a bag-drop station equipped with Bluetooth®
Beacons emitting signals received by a mobile phone, wherein via those
signals a virtual zone is spanned in front of the bag-drop station and the
signals are received by a mobile phone within a triggering range in the

virtual zone,

Fig. 2 schematically illustrates the bag-drop station of Fig. 1, wherein the
signals are received by the mobile phone within the virtual zone, but

outside the triggering range in the virtual zone,

Fig. 3 schematically illustrates the bag-drop station of Figs. 1 and 2, wherein

signals are received by the mobile phone outside the virtual zone,

Fig. 4 schematically illustrates bag-drop stations like those shown in Figs. 1 or
2 positioned with a distance to each other, wherein the virtual zones

spanned in front of the bag-drop stations do not overlap,

Fig. 5 schematically illustrates the bag-drop activities carried out at the bag-
drop station and mirrored on the mobile phone which controls the bag-

drop process in communication with an application server,
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Fig. 6

Fig. 7

Fig. 8

Figs. 9Ato 9C

Figs. 10A to 10C

Fig. 11

11 PCT/EP2023/072159

illustrates a generic schematic block diagram of a mobile device
controlled bag-drop procedure, ensuring that the bag-drop process is

aborted if the passenger leaves the virtual zone,

illustrates a further generic schematic block diagram of a mobile device
controlled bag-drop procedure, ensuring that that the bag-drop process is

aborted if the user leaves the virtual zone

illustrates a flow chart of an example of a mobile device controlled bag-
drop procedure, ensuring that the bag-drop procedure is aborted if the
user leaves the virtual zone and that the user is alerted if s/he is almost

located outside the virtual zone,

illustrate a detailed block diagram of a mobile device controlled bag-drop
procedure, ensuring that the bag-drop process is aborted if the user leaves
the virtual zone, with the start of the bag-drop procedure being triggered
by an URL pushed to the mobile phone via signal emitters as shown in

Figs. 1 to 4,

illustrate a detailed block diagram of a mobile device controlled bag-drop
procedure, ensuring that the bag-drop process is aborted if the user leaves
the virtual zone, with the start of the bag-drop procedure being triggered

automatically at a bag-drop application on the mobile device,

a schematically illustrates an example of a computerized system to carry

out any of the activities illustrated by Figs. 5 to 10.

The drawings and the description of the drawings are of examples of the invention and are not

of the invention itself. Like reference signs refer to like elements throughout the following

description of examples.

DESCRIPTION OF EXAMPLES

It is noted that throughout the description of examples, the mobile device is represented as a

mobile phone, although any other portable computerized device, like a tablet PC etc., could be

used instead of a mobile phone.
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A bag-drop station equipped with Bluetooth® Beacons emitting signals received by a mobile
phone, wherein via those signals a virtual zone is spanned in front of the bag-drop station and
the signals are received by a mobile phone within a triggering range in the virtual zone is

schematically illustrated by Fig 1.

The bag-drop station 1 is equipped with two signal emitters in Bluetooth® Beacons 2, 2” on
either side of a conveyor belt 11. The Bluetooth® Beacons 2, 2’ periodically emit signals 10,
also indicated by outgoing waves at Bluetooth® Beacon 2°. The Bluetooth® Beacons may be
fixedly mounted on the front side of the bag-drop station so that they can cradiate their signals
into the area in front of the bag-drop station 1. The strength of these signals defines the
dimensions of the virtual zone 5 in front of the bag-drop station 1. The dimensions of the virtual
zone are indicated by the dashed-line box in front of bag-drop station 1 in Fig. 1. Please note
that in Fig. 1 the virtual zone has the form of a box, for illustration purposes only. The form of

the virtual zone may be rather spherical instead.

The function of the virtual box 5 is to define an area, in which a bag-drop method can be
controlled by means of a mobile device, like a mobile phone 3. The virtual zone 5 is an area in
which a user of the mobile phone 3 is supposed to stay, when controlling the bag-drop procedure
via the mobile phone 3 and the bag-drop procedure is in progress. The virtual box 5 is, for
example, created by means of the Bluetooth® Beacons 2, 2° and corresponds to a virtual

geofencing area.

There is a triggering range 4 within the virtual zone 5. In the scenario depicted by Fig. 1, the
mobile phone 3 is located within this triggering range 4 with respect to the signal emitters in
the form of Bluetooth® Beacons 2, 2°. If the mobile phone 3 is located within the triggering
range 4, the mobile phone 3 is located close enough to the Bluetooth® Beacons 2, 2’ so that a
bag-drop procedure controlled via the mobile phone 3 can be triggered/started. The mobile
phone 3 may continuously check — for example via a bag-drop application in standby — whether
it is located within said triggering range 4. To do so, the mobile phone 3 may measure the signal
strength of the signals 10 periodically received by the signal emitters (here: Bluetooth®
Beacons 2, 2°). If the signal strength exceeds a trigger threshold, the mobile device identifies
that it is located within the triggering range and the start of the bag-drop procedure is triggered.
The signal strength at the trigger threshold may therefore mark the boundaries of the triggering
range. The triggering range may cover 0 to 80 cm, 0 to 60 cm, or 0 to 30 cm distance (e.g.

radius) from the signal emitters (Bluetooth® Beacons 2, 2°).
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To start the bag-drop procedure, the mobile device 3 may receive a PUSH signal from the
Bluetooth® Beacons 2, 2’ that may include an URL. This URL may be included in each signal
periodically emitted by the Bluetooth® Beacons 2, 2°. This URL may be displayed on the
mobile device 3. The user can then click on this URL on the mobile phone 3 display to start a
bag-drop procedure via an application server (see Fig. 5). The individual activities of the bag-
drop procedure like weighting, checking DCS allowance etc., may be mirrored to the mobile
phone and the user may be obliged by the bag-drop procedure to confirm every activity once it

is finished.

The mobile phone may also actively query the signal strength of the signal emitters (here:
Bluetooth® Beacons 2, 2°) by triggering the Beacons around it in order to measure the signal
strength to determine whether the mobile phone 3 is still within the virtual zone 5 or even within

the triggering range 4 of the virtual zone 5.

Once the bag-drop procedure has been started, the process may encompass weighing a piece of
baggage, checking the baggage weight against a threshold, scanning a bag-tag either manually
via the mobile phone 3 or via cameras 9 mounted on an arch 8. The bag-drop procedure may
be controlled via the mobile device (here: mobile phone 3) by way of a mini PC 6 and

programmable logic controllers 7 associated with the bag drop station 1.

The bag-drop station of Fig. 1, wherein the signals are received by the mobile phone within the
virtual zone, but outside the triggering range in the virtual zone is schematically illustrated by

Fig. 2.

The mobile device, here depicted as mobile phone 3, is located within the virtual zone 5, but
outside the triggering range 4 within said virtual zone 5. Hence, the mobile device 3 receives

the signals 10 from the Bluetooth® Beacons 2, 2’ there.

When the bag-drop process has not yet been started, and the signal 10 is the first signal emitted
from the Bluetooth® Beacons the mobile phone 3 receives, nothing will happen. The mobile
phone 3 will not be triggered to start a bag-drop process, since the signal is not received within

the triggering range.

If however, the mobile device has received the signal 10 within the triggering range before (as
depicted in Fig. 1) and the bag-drop procedure has been started, for example, by actuating the
URL received via the Bluetooth Beacon signal 10 emitted by Bluetooth Beacons 2, 2’ before,
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the bag-drop procedure will not be aborted as long as the mobile device 3 stays within the
virtual zone 5. The virtual zone 5 may span a distance (e.g. radius) from the Bluetooth®

Beacons of 0 to 200 c¢m, preferably 0 to 150 cm.

The mobile device 3 may detect that it is within the boundaries of the virtual zone 5, by detecting
the signal strength of the signal 10 emitted by the Bluetooth® Beacons 2, 2° and comparing this
signal strength with a process-abort threshold. As long as the determined strength of the
received signal 10 is above (or equal to) the process-abort threshold, the bag-drop procedure

stays active.

Hence, a signal strength received by the mobile device (here: mobile phone 3) that is equal to

the process-abort threshold may mark the outer boundaries of the virtual zone 5.

The situation in which the mobile phone 3 has left the virtual zone is schematically illustrated

by Fig. 3.

The mobile phone 3 may receive a signal 10 there from the Bluetooth® Beacons for which the

mobile phone determines a signal strength that is below the process-abort threshold.
In response to this determination, the bag-drop procedure is aborted.

This mechanism ensures that the user carrying the bag-drop procedure controlled via the mobile
phone 3 stays within a certain perimeter given by the virtual zone, around the corresponding

bag-drop station 1, as long as the bag-drop procedure is performed.

Once the bag-drop procedure has been completed, the user may finish the bag-drop procedure

manually via the mobile 3.

Bag-drop stations positioned with a distance to each other, wherein the virtual zones spanned

in front of the bag-drop stations do not overlap, is schematically illustrated by Fig. 4.

In the arrangement illustrated by Fig. 4, there are two bag drop stations 1, 1° which are
positioned side by side. This distance 17 between the Bluetooth® Beacons 2, 2° and Bluetooth®
Beacons 20, 20’ at the respective bag-drop stations 1,1° and also the dimensions of the virtual
zones 5, 57 in front of the respective bag-drop stations 1, 1’ are chosen as such that the respective

virtual zones 5, 5° do not overlap. What at least should be ensured is that the triggering ranges
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4, 4’ of the respective virtual zones 5, 5° do not overlap, to avoid that a mobile phone is triggered

at the same time by different bag-drop stations 1, 1°.

In the arrangement illustrated by Fig. 4, the mobile device 3 is located within the virtual zone

5 of bag-drop station 1 — hence, outside the virtual zone 5’ in front of the bag-drop station 1°.

However, the mobile device 3 may receive signals 10, 10° from both Bluetooth® Beacons 2, 2’
associated with bag-drop station 1 and Bluctooth® Beacons 20, 20’ associated with bag-drop
station 1’ alike. The distance 17 Between the Bluetooth® Beacons 2, 2’ at bag-drop station 1

and the Bluetooth Beacons 20, 20’ at bag-drop station 1’ may lie between 150 and 200 cm.

However, since mobile phone 3 is located outside the virtual zone 5° of the bag-drop station 17,
the signal strength 10’ detected by the mobile phone 3 from the Bluetooth® Beacons 20, 20°
located at bag-drop station 1’ is below the process-abort threshold. These signals are hence

ignored by the mobile phone 3.

If a bag-drop procedure at bag-drop station 1 has already been started under the control of
mobile phone 3, the bag-drop procedure will continue, since the mobile phone 3 continuously
receives signals 10 from Bluetooth® Beacons 2, 2° with a signal strength that indicate that the

mobile phone 3 is within the virtual zone 5 in front of the bag drop station 1.

If no bag-drop procedure has been started yet via mobile phone 3, the start of a bag-drop
procedure will not be triggered at mobile phone 3, since the mobile phone 3 is located outside
the triggering range 4 in the virtual zone 5 and outside the triggering range 4’ in the virtual zone

5.

Bag-drop (control) activities carried out at the bag-drop station and mirrored on the mobile
phone, which controls the bag-drop process in communication with an application server, are

schematically illustrated by Fig. 5.

It is assumed that the mobile phone 3 is at least initially located in the triggering range 4 of the

virtual zone 5 in front of bag-drop station 1 in the schematic illustration given by Fig. 5.

The Bluetooth® Beacon 2 periodically emits signals, wherein all of these signals or at least
some of these signals include an URL to trigger the start of the bag-drop procedure. This URL
is pushed in this manner towards the mobile device 3 located within the triggering range 4 in

the virtual zone 5 in an activity A2. In the activity A2 the URL is also retrieved by the mobile
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phone 3 and the user of the mobile phone 3, for example, clicks on the URL presented on the

display to open the URL in order to start the bag-drop process in an activity A3.

The following activitics A3 to A8 arc activities that are controlled via the mobile device 3,
which is in communication 15 with an application server 30, which may serve as an bag-drop
application back-end for the mobile device 3. Computation resource intensive parts of the bag-
drop procedure may be performed on the application server 30 and processing results may be
communicated to the mobile device 3. The mobile phone 3 may also be equipped with a bag-
drop app that enables the control of the bag-drop procedure via the mobile phone 3 alone,

without the need of an application server 30 as back-end.

The bag-drop activities performed on the bag-drop station 1 are mirrored on the mobile device
3. To provide an example, as the weight of the piece of baggage is measured in activity A3, the
measured weight of the piece of baggage measured at the bag-drop station 1 may be displayed
to the user for information purposes. The measured weight is, for example, checked against a
departure control system (DCS) allowance in an activity A5. This may be done to check if the

passenger is entitled to check-in a piece of baggage with a particular weight.

Subsequently the user may be prompted via the mobile phone 3 to acknowledge the completion

of this activity.

A bag-tag on the piece of baggage may be scanned via the mobile phone 3 in an activity A6.

Alternatively this could also be done automatically via cameras (see Fig. 1).

In an activity A7, the weight measured in activity A4 is checked against a weight allowance,
for example, the weight allowance implemented by flight control. The user may be informed
about the outcome of this weight allowance check via the mobile phone 3. If the outcome of
this check is positive, the bag may be accepted in an activity A8. The user may be informed

about this outcome via the mobile phone 3.

Through the activities A3 to A8, beginning with the start of the bag drop process in activity A3
and the acceptance of the bag in activity A8, the mobile device 3 is in communication with the
bag-drop station 1 via the mini PC 6 and the programmable logic controllers 7 associated with
the bag-drop station 1 in order to control the bag-drop process via the mobile phone 3 and to

mirror the bag-drop process on the mobile phone 3.
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The bag-drop control architecture via mobile phone 3 as schematically illustrated by Figs. 1 to
5 lead to a reduction of hardware that has to be installed at the bag-drop station. There is no
need for a fixedly installed control console at the bag-drop station, since the control functions

are outsourced to the mobile phone 3 of the user.

A generic schematic block diagram of a mobile device controlled bag-drop procedure, ensuring
that the bag-drop process is aborted if the passenger leaves the virtual zone is illustrated by Fig.
6.

In an activity B1, a virtual zone is created in front of a bag-drop station using at least one signal

emitter (see Bluetooth® Beacons 2, 2°, 20, 20’ in Figs. 1 to 5) located at the bag-drop station.

In an activity B2, the mobile device receives the signals emitted by the at least one signal

emitter.

In an activity B3, it is determined based on the signals received from the at least one signal
emitter, whether the mobile device is located within a triggering range in the virtual zone. This

determination is typically done by the mobile device.

In an activity B4, in response to determining that the mobile device is located within the
triggering range, the start of a mobile-device controlled bag-drop procedure at the bag-drop

station is triggered.

In an activity B35, it is determined based on the signals received from the at least one signal
emitter, whether the mobile device has left the virtual zone. This determination can also be done

by the mobile device.

In an activity B6, in response to determining that the mobile device has left the virtual zone, the

bag-drop procedure at the bag-drop station is aborted.

In an activity C1, a virtual zone in front of a bag-drop station is created using at least one signal

emitter located at the bag-drop station.

In an activity C2, the signals emitted by the at least one signal emitter are received by the mobile

device.
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In an activity C3, it is identified, by the mobile device, whether the signal strength of the
received signals exceeds a trigger threshold, wherein the signal strength of the received signals

depends on the distance between the mobile device and the at least one signal emitter.

In an activity C4, in response to identifying that the signal strength of the received signals
exceeds the trigger-threshold, the start of the mobile-device controlled bag-drop procedure at
the bag-drop station is triggered.

In an activity CS, it is identified, after the bag-drop procedure has been started, by the mobile

device, whether the signal strength of the received signals is below a process-abort threshold.

In an activity C6, in response to determining, by the mobile device, that the signal strength of
the received signals has dropped below the process-abort threshold, the bag-drop procedure at
the bag-drop station is aborted.

A flow chart of an example of a mobile device controlled bag-drop procedure, ensuring that the
mobile-device controlled bag-drop process is aborted if leaves the virtual zone and that the user

is alerted if s/he is almost located outside the virtual zone, is illustrated by Fig. 8.

In an activity S1, the mobile device receives signals from signal emitters at different bag-drop

stations via their respective signal emitters like Bluetooth® Beacons.

In an activity S2, it is checked whether the signal strength of the signals received exceed a
trigger threshold. If the outcome of this check is negative, the mobile device continues to
receive signals from different bag-drop stations and/or continues to scan for signals from

different bag-drop stations.

If the outcome of the check activity S2 is positive, in an activity S3 the start of a mobile-device
controlled bag-drop procedure is triggered, for example, by pushing the URL to initiate the bag-
drop procedure towards the mobile phone via the signal emitter(s). The signal containing the
URI may further include an identifier to identify the signal emitter and/or the bag-drop station
to which the signal emitter belongs. Since the mobile phone is only close enough to one bag-
drop station to be within the triggering range of the virtual zone spanned by the signals emitters
of'this bag-drop station, the bag-drop procedure is only triggered at the bag-drop station in front

of which the user of the mobile device stands.
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In an activity S4, the mobile-device controlled bag-drop procedure is carried out at the bag-

drop station from which the signal exceeding the trigger threshold was received.

When carrying out the bag-drop procedure, the activities within this procedure carried out at

the bag-drop station are mirrored at the mobile device (sec Fig. 5).

While activity S4 is still ongoing repeatedly checks according to an activity S5 are performed,
¢.g. by the mobile device, whether the strength of the signals received is lower than an alert

threshold. If this is not the case, the bag-drop procedure in activity S4 continues.

If it is however determined in activity S5 that the signal strength of the received signal is lower
than the alert threshold am alert is triggered to the mobile device to move closer to the bag-drop

station in activity S6.

It is also repeatedly checked whether the signal strength of the received signals is lower than a
process-abort threshold in activity S7. If this is not the case, sending a trigger alert to the mobile
device to move closer to the bag-drop station in an activity S8 (like in S7) is the only measure

(still) applied here.

However, if it is determined that the signal strength of the received signal is lower than the
process-abort threshold, the bag-drop procedure at the bag-drop station is aborted in an activity
S9.

The trigger threshold for the signal strength may be significantly higher than the alert threshold,
such as 130%, 150%, 200% or 300% of the alert threshold , whereas the alert threshold may
not be as much higher than the process-abort threshold, such as only 110% or 120% of the
process-abort threshold.

The alert-threshold can also be not present at all, such that mobile phone only repeatedly checks
according to activity S7, whether the signal strength of the received signals is lower than the
process-abort threshold. In this case, the activities S5 and S6 and S8 would not be present. The
bag-drop procedure would be aborted in activity S9 without triggering an alert (activities S6
and S8) first.

A detailed block diagram of a mobile device controlled bag-drop procedure, ensuring that the

bag-drop process is aborted if the user leaves the virtual zone, with the start of the bag-drop
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procedure being triggered by an URL pushed to the mobile phone via signal emitters is

illustrated by Figs 9A to 9C.

In an activity D1 (see Fig. 9A), a virtual zone in front of the bag-drop station is created using

signal emitter(s) located at the bag-drop station.

In an activity D2, the signals emitted by the at least one signal emitter are received by the mobile

device.

In an activity D3, it is determined based on the signals received by the signal emitter(s), whether
the mobile device is located within a triggering range in the virtual zone. To provide an example
for how this is done: It is identified, by the mobile device, whether the signal strength of the
received signal exceeds a trigger-threshold, wherein the signal strength depends on the distance
between the mobile device and the signal emitter(s), and wherein the trigger threshold of the
signal strength corresponds to a boundary of the triggering range within the virtual zone (the
area where the signal strength received by the mobile device is above the trigger threshold

corresponds to the triggering range).

In an activity D4, in response to determining that the mobile device is located within the
triggering range, the start of a bag-drop procedure that is controlled via the mobile device is
triggered. To provide an example of how this is done: In response to identifying that the signal
strength of the received signals exceeds the trigger-threshold, the start of a mobile-device
controlled bag-drop procedure at the bag-drop station is triggered, wherein a signal of the
signals emitted by the signal emitter(s) includes an URL via which the bag-drop procedure can

be started — this URL is pushed towards the mobile device via the signal emitter.

In an activity D5 (see Fig. 9B), in response to a user of the mobile phone actuating the URL
delivered via the signal emitter, a flow of bag-drop activities is mirrored on the mobile device,
wherein the mobile-device controlled bag-drop procedure is carried out via an application
server with which the mobile phone communicates, and wherein the mobile device
communicates with the bag-drop station via an interface (e.g. to a mini PC or a cloud based
virtual PC) and programmable logic controllers associated with the bag-drop station in order to

control the bag-drop process.

In an activity D6, it is identified, by the mobile device, whether the signal strength of the

received signals has dropped below an alert threshold and, in response to a drop of the signal
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strength of the received signals below the alert threshold, an alert is triggered on the mobile

device.

In an activity D7 it is determined based on the signals rececived from the at least one signal
emitter, whether the mobile device has left the virtual zone. To provide an example of how this
is done: it is identified, after the bag-drop procedure has been started, by the mobile device,
whether the signal strength of the received signals is below a process-abort threshold, wherein
the process-abort threshold of the signal strength corresponds to a boundary of the virtual zone
(the area where the signal strength received by the mobile device is higher than the process-
abort threshold corresponds to the virtual zone, areas where the received signal strength is

below the process-abort threshold are outside the virtual zone).

In an activity D8 (see Fig. 9C), in response to determining that the mobile device has left the
virtual zone, to provide an example: in response to identifying that the signal strength of the
received signals has dropped below the process-abort threshold — the mobile device controlled

bag-drop procedure is aborted.

A detailed block diagram of a mobile device controlled bag-drop procedure, ensuring that the
bag-drop process is aborted if the user leaves the virtual zone, with the start of the bag-drop
procedure being triggered automatically at a bag-drop application on the mobile device, is given

by Figs. 10A to 10C.

In an activity E1 (see Fig. 10A), a virtual zone is created in front of a bag-drop station using

signal emitter(s) located at the bag-drop station.

In an activity E2, the signals received by the at least one signal emitter are received by the

mobile device.

In an activity E3, it is determined based on the signals received by the signal emitter(s), whether
the mobile device is located within a triggering range in the virtual zone. To provide an example
of how this is done: It is identified, by the mobile device, whether the signal strength of the
received signal exceeds a trigger-threshold, wherein the signal strength depends on the distance
between the mobile device and the signal emitter(s), and wherein the trigger threshold of the

signal strength corresponds to a boundary of the triggering range within the virtual zone.

In an activity E4, in response to determining that the mobile device is located within the

triggering range, trigger the start of a mobile-device controlled bag-drop procedure. To provide
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an example, this is done by in response to identifying that the signal strength of the received
signals exceeds the trigger threshold, triggering the start of a bag-drop procedure that is

controlled via the mobile device.

In an activity E5, a bag-drop application on the mobile device is automatically started in
responds to the mobile device identifying that the signal strength of the received signal exceeds
the trigger threshold, wherein a flow of the bag-drop activities is then mirrored on the mobile

phone.

In an activity E6, it is identified by the mobile device, whether the signal strength of the received
signals has dropped below an alert threshold and, in response to a drop of this signal strength

below the alert threshold, an alert is triggered on the mobile device.

In an activity E7, it is determined, based on the signals received from the at least one signal
emitter, whether the mobile device has left the virtual zone. To provide an example of how this
is done: It is identified, after the bag-drop procedure has been started, by the mobile device,
whether the signal strength of the received signals is below a process-abort threshold, wherein

the process-abort threshold of the signal strength corresponds to a boundary of the virtual zone.

In an activity E8, in response to determining that the mobile device has left the virtual zone, for
example, by identifying that the signal strength of the received signals has dropped below the
process-abort threshold, the bag-drop procedure at the bag-drop station is aborted.

A diagrammatic representation of an exemplary computer system 500 is shown in Fig. 11. The
processor 502 is arranged to execute a set of instructions 503, to cause the computer system
500 to perform any of the activities of an mobile-device controlled bag-procedure, as described
herein. The computers of the distributed computer system performing the tasks of said method
of baggage identification and baggage reconciliation for public transport might be arranged like

this.

The computer system 500 includes a processor 502, a main memory 504 and a network interface
508. The main memory 504 includes a user space, which is associated with user-run
applications, and a kernel space, which is reserved for operating-system- and hardware-
associated applications. The computer system 500 further includes a static memory 506, e.g.
non-removable flash and/or solid-state drive and/or a removable Micro or Mini SD card, which

permanently stores software enabling the computer system 500 to execute functions of the
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computer system 500. Furthermore, it may include a video display 510, a user interface control
module 514 and/or an alpha-numeric and cursor input device 512. Optionally, additional I/O
interfaces 516, such as card reader and USB interfaces may be present. The computer system

components 502 to 516 are interconnected by a data bus 518.

In some exemplary embodiments the software programmed to carry out (parts of) the method
described herein is stored on the static memory 506; in other exemplary embodiments, external

databases are used.

An executable set of instructions (i.e. software) 503 embodying any one, or all, of the
methodologies described above, resides completely, or at least partially, permanently in the non-
volatile memory 506. When being executed, process data resides in the main memory 504

and/or the processor 502.
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Claims:

1. A computerized system of controlling a bag-drop process via a mobile device, the
computerized system comprising at least one processor and at least one non-volatile memory,
wherein the computerized system is arranged to:

create a virtual zone in front of a bag-drop station using at least one signal emitter
located at the bag-drop station,

receive, by the mobile device, the signals emitted by the at least one signal emitter,

determine based on the signals received from the at least one signal emitter, whether the
mobile device is located within a triggering range in the virtual zone,

in response to determining that the mobile device is located within the triggering range,
trigger the start of a mobile-device controlled bag-drop procedure at the bag-drop station,

determine based on the signals received from the at least one signal emitter, whether the
mobile device has left the virtual zone,

in response to determining that the mobile device has left the virtual zone, abort the bag-

drop procedure at the bag-drop station.

2. The computerized system of claim 1, wherein the computerized system is arranged to

identify, by the mobile device, whether the signal strength of the received signals
exceeds a trigger-threshold, wherein the signal strength of the received signals depends on the
distance between the mobile device and the at least one signal emitter,

in response to identifying that the signal strength of the received signals exceeds the
trigger threshold, triggering the start of the mobile-device controlled bag-drop procedure at the
bag-drop station,

identify, after the bag-drop procedure has been started, by the mobile device, whether
the signal strength of the received signals is below a process-abort threshold,

in response to identifying that the signal strength of the received signals has dropped
below the process-abort threshold, abort the bag-drop procedure at the bag-drop station.

3. The computer implemented method of claim 2, wherein computerized system is further
arranged to identify, by the mobile device, whether the signal strength of the received signals
has dropped below an alert threshold and, in response to a drop of the signal strength of the

received signals below the alert threshold, trigger an alert on the mobile device.
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4, The computerized system of anyone of claims 1 to 3, wherein the at least one signal

emitter is a Bluetooth® Beacon for indoor geofencing.

5. The computerized system of anyone of claims 1 to 4, wherein a plurality of bag-drop
stations is provided, wherein each of the bag-drop stations is provided with signal emitters to
define a virtual zone in front of the respective bag-drop station, wherein the dimensions of the
virtual zones of the respective bag-drop stations are chosen and the distance between the
respective at least one signal emitter of different bag-drop stations is chosen such that the virtual

zones of the bag-drop stations do not overlap.

6. The computerized system of any one of claims 1 to 5, wherein at least one signal of the
signals emitted by the at least one signal emitter includes an URL via which the bag-drop

procedure can be started.

7. The computerized system of claim 6, wherein the signal containing the URL is pushed

via the signal emitter to the mobile device.

8. The method of claim 6 or 7, wherein in response to a user of the mobile device actuating
the URL delivered via the signal emitter, a flow of the bag-drop activities is mirrored on the

mobile device.

0. The method of any one of claims 1 to 5, wherein a bag-drop application on the mobile
device is automatically started in response to the mobile device identifying that the signal
strength of the received signal exceeds the trigger-threshold, wherein a flow of the bag-drop

activities is mirrored on the mobile device.

10.  The method of any one of claims 1 to 9, wherein the mobile device-controlled bag-drop

procedure is carried out via an application server with which the mobile device communicates.
11.  The method of claim 8, wherein the mobile device communicates with the bag-drop
station by means of a mini PC and programmable logic controllers associated with the bag-drop

station in order to control the bag-drop process.

12.  Amethod of controlling a bag-drop process via a mobile device, the method comprising:
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creating a virtual zone in front of a bag-drop station using at least one signal emitter
located at the bag-drop station,

receiving, by the mobile device, the signals emitted by the at least one signal emitter,

determining based on the signals received from the at least one signal emitter, whether
the mobile device is located within a triggering range in the virtual zone,

in response to determining that the mobile device is located within said triggering range,
triggering the start of a mobile-device controlled bag-drop procedure at the bag-drop station,

determining, based on the signals received from the at lcast one signal emitter, whether
the mobile device has left the virtual zone,

in response to determining that the mobile device has left the virtual zone, aborting the

bag-drop procedure at the bag-drop station.

13. The method of claim 13, wherein the method comprises any of the activities the

computerized system according to claims 2 to 11 is arranged to carry out.

14. A computer program product comprising program code instructions stored on a
computer readable medium to execute the activities the computerized system according to

claims 1 to 11 is arranged to carry out, when said program is executed on a computer device.



