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Description

Field of the invention

[0001] The present invention pertains to the field of
methods and systems for facilitating passengers’ man-
agement procedures in public transport infrastructures
operating transportation vehicles such as buses, trains,
aircrafts or vessels. The invention concerns especially a
method for determining at least one location within a
transportation vehicle which is occupied by an authorized
passenger.

Background of the invention

[0002] Nowadays, most railway companies have im-
plemented computer systems for facilitating passengers’
management procedures that interact with applications
which may be downloaded and executed by mobile de-
vices such as smartphones. Usually, through such ap-
plications passengers can purchase tickets, travel infor-
mation may be gathered and other functionalities target-
ing passengers’ satisfaction enhancement may be pro-
vided. Amongst those functionalities designed to en-
hance passengers’ satisfaction, most applications pro-
vide electronic tickets storage functionalities in order to
facilitate electronic tickets checking procedures.
[0003] However, generally, electronic tickets checking
procedures that are implemented in relation to those
functionalities still rely on controllers and regular tickets
checking procedures, i.e. procedures during which each
and every passenger is at some point approached by a
controller. In consequence, some passengers may feel
bothered by such tickets checking procedures. Moreo-
ver, the time spent by controllers on performing electronic
tickets checking procedures, a time that could be spent
on performing other useful tasks (e.g. security checks),
is in no way minimized. Therefore, such systems are nei-
ther efficient for enhancing passengers’ satisfaction nor
for minimizing the time spent by controllers on performing
electronic tickets checking procedures.
[0004] In an attempt to overcome these disadvantag-
es, some public transport infrastructures’ operators have
implemented computer systems enabling electronic tick-
ets checking procedures to be performed by means of
ticket barriers arranged at stations. However, since ticket
barriers are expensive, such systems thus imply signifi-
cative deployment costs.

Summary of the invention

[0005] Accordingly, the goal of the invention is to rem-
edy these disadvantages. Specifically, the goal of the
invention is to provide a method and a system that facil-
itate electronic tickets checking procedures so that au-
thorized passengers, i.e. those passengers holding a val-
id ticket, are never bothered by the controllers for tickets
checking procedures. Another goal of the invention is to

minimize the time spent by controllers on performing
electronic tickets checking procedures. Another aim of
the invention is to provide a system and a method that
allow electronic ticket checking procedures to be per-
formed without ticket barriers.
[0006] These goals are achieved, according to a first
object of the invention, with a method for determining at
least one location within a transportation vehicle which
is occupied by an authorized passenger, said method
comprising the steps of:

- receiving, from one or more mobile devices present
in said vehicle, identification data of one or more bea-
cons arranged in said vehicle and identification data
of one or more passengers,

- determining one or more occupied locations within
said vehicle in relation to said one or more mobile
devices using said identification data of said one or
more beacons,

- retrieving vehicle related data using said identifica-
tion data of said one or more beacons,

- checking the presence in a data storage medium of
one or more tokens using said identification data of
said one or more passengers and, if at least one
token is present, determining if at least one token is
valid using said vehicle related data, and,

- if at least one token is valid, determining one or more
valid locations amongst said occupied locations us-
ing said identification data of said one or more pas-
sengers.

[0007] Consequently, electronic checking procedures
may be performed without using electronic ticket barriers
and authorized passengers may enjoy their journey with-
out being bothered by ticket checking procedures. More-
over, the method according to the invention thus limits
the time spent by controllers for performing electronic
ticket checking procedures and ensures that ticket bar-
riers are no longer required for handling such procedures.
[0008] According to specific embodiments of the inven-
tion, said one or more mobile devices may determine
said identification data of said one or more beacons by
performing measurements of the power of radiofrequen-
cy signals received from said one or more beacons. Ac-
cordingly, the location of a passenger may be accurately
determined through measurements that mobile devices
known nowadays can easily handle, thereby improving
the speed at which the method according to the invention
may be performed.
[0009] According to specific embodiments of the inven-
tion, said one or more beacons may be configured to
communicate with said one or more mobile devices by
means of radiofrequency signals generated in accord-
ance with one of the Bluetooth standard protocols. Ac-
cordingly, the method of the invention relies on standards
that are implemented by most mobile devices known
nowadays, thereby allowing the method according to the
invention to be easily deployed within existing public
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transportation infrastructures.
[0010] According to specific embodiments of the inven-
tion, the method may include a step of transmitting said
one or more valid locations to a predefined mobile device
by means of radiofrequency signals transmitted over a
wireless communication network.
[0011] According to specific embodiments of the inven-
tion, the method may include the steps of:

- deducing one or more invalid locations amongst said
occupied locations on the basis of said one or more
valid locations,

- recording in the data storage medium presence data
in relation to identification data of one or more un-
authorized passengers that occupy said one or more
invalid locations.

[0012] According to specific embodiments of the inven-
tion, the method may include a step of transmitting said
one or more invalid locations to a (the) predefined mobile
device by means of radiofrequency signals transmitted
over a wireless communication network.
[0013] Accordingly, the method according to the inven-
tion may drastically ease the work of controllers. Another
object of the invention concerns a system for determining
at least one location within a transportation vehicle which
is occupied by an authorized passenger, said system
comprising means carrying out the steps of a method as
described above.
[0014] According to specific embodiments of the inven-
tion, the system may comprise at least one computer and
a data storage medium, in which at least one program
for carrying out steps of the method carried out by the
system is stored.
[0015] Another object of the invention concerns a com-
puter program comprising instructions for carrying out
the steps of a method as described above.
[0016] Another object of the invention concerns a me-
dium which can be used in a computer and on which a
program as described above is recorded.

Brief description of the drawings

[0017] Practicable embodiments of the invention are
described in further detail below by way of example only
with reference to the accompanying drawings, which
show:

- figure 1, a schematic view illustrating the main com-
ponents of a system according to the invention; and

- figure 2, a block diagram showing some steps of a
method according to the invention.

Detailed description of the invention

[0018] As illustrated in Figure 1, the system 100 for
determining at least one location within a transportation
vehicle which is occupied by an authorized passenger

according to the invention comprises an information
processing unit 101, comprising one or more processors,
a data storage medium 102, input and output means 103
and, optionally, display means 104. According to some
embodiments, the system 100 comprises one or more
computers, one or more servers, one or more supercom-
puters and/or any combination comprising one of these
computer systems. Preferably, the information process-
ing unit 101 consists of a computer or a server provided
with one or more communication interfaces and one or
more pieces of software specifically designed and con-
figured for carrying out the tasks and the steps described
below.
[0019] For some tasks, the system 100 interacts, via
a communication channel 200 that preferably includes a
mobile communication network (e.g. GSM, 3G, 4G, 5G),
with mobile devices 110, for instance smartphones, lo-
cated in a transportation vehicle such as a train. The sys-
tem 100 is thus able to send data to the mobile units 110
and to receive data from them. This is particularly advan-
tageous because some steps of the method according
to the invention rely on data that is determined by means
of functionalities implemented by additional components
of the system 100 (not represented) bundled in an appli-
cation which is hosted in each mobile unit 110 and exe-
cuted either punctually or continuously. Accordingly,
when performing certain steps in accordance with these
additional components, the mobile devices 110 interact
with one or more beacons 120 arranged in the transpor-
tation vehicle by means of radiofrequency signals, pref-
erably generated according to one of the Bluetooth stand-
ard protocols. Likewise, all beacons 120 are also com-
patible with the Bluetooth technology, that is they are all
adapted for generating radiofrequency signals in accord-
ance with one of the Bluetooth standard protocols.
[0020] All the elements described above contribute to
enable the system 100 to implement the method for de-
termining at least one location within a transportation ve-
hicle which is occupied by an authorized passenger, i.e.
a passenger that has a valid electronic ticket for a certain
trip, as described below in relation to figure 2.
[0021] In a step 201, the system 100 receives, from
one or more mobile devices of one or more passengers
located in said vehicle, identification data of one or more
beacons arranged in said vehicle and identification data
of one or more passengers.
[0022] Indeed, when a passenger purchased a ticket
for a trip, an electronic ticket has been automatically gen-
erated and stored in a data storage facility (not repre-
sented), comprising one or more data storage mediums,
to which the system 100 is connected so that data stored
in the data storage facility may be retrieved and extracted
by the system 100. Then, the passenger reached the
transportation vehicle holding a mobile device 110 in
which a copy of the electronic ticket had also been stored
when the ticket was purchased. When the passenger en-
tered the transportation vehicle, the mobile device 110
with its Bluetooth functionalities activated automatically
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detected one or more beacons 120 arranged in the vi-
cinity. Then, the mobile device 110 determined the clos-
est beacon arranged in the vicinity, preferably by per-
forming measurements of the power of radiofrequency
signals received from several beacons 120. Then, the
mobile device 110 extracted identification data of the
closest beacon and transmitted this data to the system
100. Alternatively, or cumulatively, this data was also
transmitted to the data storage facility. In addition, each
mobile device 110 transmitted also identification data of
a passenger. Advantageously, this data had also been
previously recorded in the data storage facility, for in-
stance when the user installed the application on its mo-
bile device 100. In other terms, each mobile device 110
has transmitted identification data of a passenger, which
may be used by the system 100 for unambiguously iden-
tifying a passenger, together with identification data of a
closest beacon. Accordingly, this data transmitted by
each mobile device 110 is received by the system 100.
[0023] In a step 202, the system 100 determines one
or more occupied locations within the transportation ve-
hicle in relation to said one or more mobile devices 110
using said identification data of said one or more beacons
120. To this end, the system 110 browses the data stor-
age facility where data referencing beacons in relation
to locations in the transportations vehicles is stored. On
the basis of this data, the system 100 determines a cor-
responding location for each beacon 120 which identifi-
cation data is received. Then, the system 100 determines
the mobile units 110 from which identification data of bea-
cons 120 is received. Accordingly, the system extrapo-
lates which locations within the transportation vehicle are
occupied by passengers holding the mobile devices 110
from which beacons identification data is received.
[0024] In a step 203, the system 100 retrieves vehicle
related data using said identification data of said one or
more beacons. To this end, the system 110 browses
again data referencing beacons in relation to locations
in transportations vehicles stored in the data storage fa-
cility. However, this time, the system uses the identifica-
tion data of beacons that is received to determine corre-
sponding transportation vehicles. Advantageously, in the
data storage facility is also stored vehicle related data
referencing transportation vehicles in relation to data
about routes and/or schedules or to elements allowing
such data to be accessed. Preferably, the system 100
retrieves at this stage all vehicle related data that is need-
ed in relation to an electronic ticket checking procedure,
i.e. a procedure during which it must be established if an
electronic ticket is valid for a certain trip.
[0025] In a step 204, the system 100 checks the pres-
ence of one or more electronic tokens, e.g. electronic
tickets, on some data storage medium of the data storage
facility using said identification data of the passengers.
In other words, the system 100 checks if electronic tickets
have been purchased by passengers holding mobile
units 110 that transmit beacons identifiers and passenger
data. As previously stated, an electronic ticket is stored

in the data storage facility in relation to a particular pas-
senger as soon as a ticket is purchased. Thus, for all
mobile units that have been transmitting data, the system
100 thus determines if one or more electronic tickets ex-
ist. If the result of the search performed by the system
100 shows that there are one or more electronic tickets
present, the system 100 determines, using the vehicle
related data previously determined, if one or more tickets
are valid. To this end, the system 100 examines the elec-
tronic tickets in relation to routes and/or schedules char-
acterized by the vehicle related data. An electronic ticket
is considered valid when it corresponds to the routes
and/or schedules characterized by the vehicle related
data.
[0026] Then, if the result of the preceding step shows
that one or more electronic tickets are valid, the system
100 determines, in a step 205, one or more valid locations
that correspond to said valid tickets. To do so, the system
retrieves the identification data of the passengers that
own the valid tickets. It then determines to which locations
within the transportation vehicle said passengers are lo-
cated, i.e. it determines where the mobile devices 100
held by these passengers are located. Accordingly, the
system determines which locations of the transportation
vehicle are valid locations, i.e. which locations are occu-
pied by authorized passengers, i.e. which locations are
occupied by passengers that own valid electronic tickets.
[0027] In a particular embodiment, the system 100 per-
forms an additional step during which it transmits said
one or more valid locations to a predefined mobile device
110 by means of radiofrequency signals transmitted over
the wireless communication network 200. Preferably, this
predefined mobile device 110 is held by a controller and
provided with additional components of the system 100.
These components enable functionalities to extract the
valid locations received and to use it to create visual rep-
resentations of the valid locations that can be displayed
on a screen of the device so that they may be easily
visualized.
[0028] In another particular embodiment, the system
100 performs a first additional step during which it deter-
mines a set of one or more locations within the transpor-
tation vehicle that are invalid, i.e. it determines one or
more locations that are occupied by unauthorized pas-
sengers, i.e. passengers that do not own valid electronic
tickets. To do so, the system 100 preferably deduces the
one or more invalid locations from the one or more valid
locations previously determined. Indeed, occupied loca-
tions that are not valid locations are necessarily invalid
locations. Then, the system 100 performs a second ad-
ditional step during which it records on some data storage
medium of the data storage facility presence data in re-
lation to identification data of all unauthorized passen-
gers, i.e. the passengers that actually occupy the invalid
locations, i.e. the passengers which hold mobiles devices
that are located at the invalid locations. Then, the system
100 performs a third additional step during which it trig-
gers a billing procedure, handled, immediately or after
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some time, either by the system 100 itself or by an inde-
pendent billing system (not represented) to which the
system 100 is connected, during which the presence data
is retrieved and used for billing all the unauthorized pas-
sengers. Alternatively, the third additional step per-
formed by the system 100 consists of transmitting said
one or more invalid locations to the predefined mobile
device 110 by means of radiofrequency signals transmit-
ted over the wireless communication network 200.
Thanks to the additional components of the system 100
executed by the predefined mobile device 110, the invalid
locations may also be displayed on the screen of the
predefined mobile device 110 so that they may be easily
visualized by the controller.
[0029] Thus, according to the system and the method
according to the present invention described above, nec-
essary components are made available for providing
functionalities allowing electronic tickets checking proce-
dure to be performed in less time, without bothering au-
thorized passengers and without requiring the use of tick-
et barriers.

Claims

1. A method for determining by a computer system
(100) at least one location within a transportation ve-
hicle which is occupied by an authorized passenger,
characterized in that said method comprises the
steps of:

- receiving, from one or more mobile devices
(110) present in said vehicle, identification data
of one or more beacons (120) arranged in said
vehicle and identification data of one or more
passengers,
- determining one or more occupied locations
within said vehicle in relation to said one or more
mobile devices (110) using said identification
data of said one or more beacons,
- retrieving, from a data storage facility, vehicle
related data using said identification data of said
one or more beacons,
- checking the presence in a data storage me-
dium of one or more tokens using said identifi-
cation data of said one or more passengers and,
if at least one token is present, determining if at
least one token is valid using said vehicle related
data, and,
- if at least one token is valid, determining one
or more valid locations amongst said occupied
locations using said identification data of said
one or more passengers.

2. The method according to claim 1, characterized in
that said one or more mobile devices (110) deter-
mine said identification data of said one or more bea-
cons (120) by performing measurements of the pow-

er of radiofrequency signals received from said one
or more beacons (120).

3. The method according to one of the preceding
claims, characterized in that said one or more bea-
cons (120) are configured to communicate with said
one or more mobile devices (110) by means of radi-
ofrequency signals generated in accordance with
one of the Bluetooth standard protocols.

4. The method according to one of the preceding
claims, characterized in that it includes a step of
transmitting said one or more valid locations to a
predefined mobile device by means of radiofrequen-
cy signals transmitted over a wireless communica-
tion network.

5. The method according to one of the preceding
claims, characterized in that it includes the steps of:

- deducing one or more invalid locations
amongst said occupied locations on the basis
of said one or more valid locations,
- recording in the data storage medium presence
data in relation to identification data of one or
more unauthorized passengers that occupy said
one or more invalid locations.

6. The method according to claims 4 and 5, character-
ized in that it includes a step of transmitting said
one or more invalid locations to the predefined mo-
bile device (110) by means of radiofrequency signals
transmitted over a wireless communication network
(200).

7. A system (100) for determining at least one location
within a transportation vehicle which is occupied by
an authorized passenger, characterized in that it
comprises means (101, 102, 103, 104) carrying out
the steps of a method according to one of the pre-
ceding claims.

8. The system according to claim 7, characterized in
that it comprises at least one computer (101) and a
data storage medium (102), in which at least one
program for carrying out steps of the method carried
out by the system is stored.

9. Computer program comprising instructions for car-
rying out the steps of a method according to claims
1 to 6.

10. Medium which can be used in a computer and on
which a program according to claim 9 is recorded.
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