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(54) A method of automatic billing for a person or an object being transported, by a means of

transportation

(57)  The invention provides a method of automatic
billing a person or an object such as cargo or a piece of
luggage being transported, by a means of transporta-
tion, a distance from a station of departure to a station
of destination, where the travelling person or object has
an individual device that can be wirelessly detected and
that represents the person or the object. Preferably, the
individual device is a Bluetooth device such as a mobile
phone, a personal digital assistant (PDA) or other com-
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munication device based on short-range radio signals.
When the person or object including the individual de-
vice is on the means of transportation, the individual de-
vice is automatically detected, and the presence board
of the individual device is taken to mean that the person
or object is also on board. A system checks that billing
can actually be performed based on the detected indi-
vidual device, and the person is preferably asked to con-
firm, through wireless communication using the individ-
ual device, that billing can take place.
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Description
Background of the invention

[0001] The invention relates to methods of billing a
person or an object such as cargo or a piece of luggage
being transported, by a means of transportation, a dis-
tance from a station of departure to a station of destina-
tion.

[0002] Systems and methods of prepaid travelling
and transportation are known, where a passenger buys
a ticket in advance, or where the transportation fare for
the cargo or luggage is paid in advance.

[0003] Systems and methods of automatic billing are
also known. In such known methods the travelling per-
son has eg a personal credit card, which he uses in con-
nection with entering the means of transportation. The
credit card can be a general-purpose credit card or it
can represent an account, which the travelling person
holds with the transporting organisation. This corre-
sponds to the system of prepaid travelling, where the
payment is made or confirmed in the "last minute".
[0004] Systems are also known where a travelling
person enters the means of transportation such as a
train, and after the train has left the station of departure,
an officer from the transporting organisation will go
through the train and sell tickets to passengers, who
have just entered the train, and the passengers may pay
the fare in cash or using a credit card or other accepted
means of payment.

Summary of the invention

[0005] The invention provides a method of automatic
billing a person or an object such as cargo or a piece of
luggage being transported, by a means of transporta-
tion, a distance from a station of departure to a station
of destination, where the travelling person or object has
an individual device that can be wirelessly detected and
that represents the person or the object. Preferably, the
individual device is a Bluetooth device such as a mobile
phone, a personal digital assistant (PDA) or other com-
munication device based on short-range radio signals.
When the person or object including the individual de-
vice is on the means of transportation, the individual de-
vice is automatically detected, and the presence board
of the individual device is taken to mean that the person
or object is also on board. A system checks that billing
can actually be performed based on the detected indi-
vidual device, and the person is preferably asked to con-
firm, through wireless communication using the individ-
ual device, that billing can take place.

[0006] The invention makes it possible for travelling
persons to get on board the means of transportation
without having to show a ticket, which might possibly
have to be checked for its validity etc. All such formalities
are time consuming. The invention makes it possible for
passengers to get on board the means of transportation
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without having to spend time on such time consuming
formalities. The time the means of transportation will
have to spend at stations of departure will thereby be
reduced, since the presence of the passengers in the
means of transportation can be detected after the de-
parture from the station of departure.

[0007] The method makes it possible to bill automat-
ically for the journey from a station of departure to a sta-
tion of destination independent of the chosen route and
of stops at intermediate stations. At any intermediate
station passengers may disembark the means of trans-
portation and terminate their journey, and new passen-
gers may embark and start their journey.

[0008] The invention can be used in virtually any
means of transportation: trains, buses, taxis, ships, air-
plane etc. and in any combination of several means of
transportation. Passengers arriving eg by airplane at an
airport will often have to travel further by either by a con-
necting flight or by train, bus or taxi, and the automatic
billing method of the invention can be implemented to
automatically bill for a combination of different means of
transportation. An airport where a sub-distance trav-
elled by airplane starts or ends will thus just be an inter-
mediate station.

[0009] Automatic billing with the method of the inven-
tion can also be performed for a person's visit to eg a
museum, a theatre, an amusement park, a tourist attrac-
tion or other fixed installation or facility, where the per-
son's presence, like in the means of transportation, is
detected wirelessly by means of his or her individual de-
vice representing the person. The billing of such visit
can be combined with the billing for person's transpor-
tation in connection with his or her visit to the fixed in-
stallation. This makes it easy to make a correct billing
for special offers where eg a visit to a fixed installation
in combination with transportation to the installation is
offered at a special price. Use of combinations of means
of transportation can automatically be billed correctly.
Examples are special offers such as travels at special
times, on special days or a special combination of
means of transportation, possibly in combination with a
visit to a fixed installation.

[0010] The individual device representing the person
or the object being transported preferably uses short-
range radio signals for communicating with the equip-
ment in the means of transportation for detecting the
presence of the device, but other communications tech-
niques can also be used, such as magnetic or inductive
detection and infrared communication. When using
short-range radio signals for communicating the individ-
ual device is preferably a device using the standard
Bluetooth protocol. Such devices using the standard
Bluetooth protocol are here referred to as Bluetooth de-
vices. Examples of Bluetooth devices are mobile
phones, personal digital assistants (PDA's), electronic
watches, laptop computers etc.

[0011] Naturally, the wireless communication with the
individual device must comply with applicable safety
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regulations. Eg onboard airplanes safety regulations
usually do not allow the use of mobile phones, because
the long-range radio communication of a mobile phone
might interfere with the communication and navigation
of the airplane. Thus, when the means of transportation
is an airplane, and a mobile phone with Bluetooth short-
range communication is used as the individual device,
it should preferably be possible to switch off the func-
tions or circuits of the mobile phone that might disturb
eg the communication and navigation of the airplane,
which is the traditional long-range communication of the
mobile phone, while it should be possible to keep the
Bluetooth communication of the mobile phone active.
[0012] The billing method of the invention can be used
in conjunction with any bonus program of the transport-
ing organisation. Travelling persons will be given a great
degree of freedom in planning journeys, and re-routing
can be done with very short notice. Final billing can be
performed based on a person's total travelling and other
activities in a predefined period, eg one month or one
year, possibly in accordance with a bonus program.

Brief description of the drawings
[0013]

Figure 1 shows two possible routes for travelling
from a station of departure to a station of destina-
tion, and

Figure 2 shows a means of transportation using a
preferred embodiment of the invention.

Detailed description of the invention

[0014] In figure 1 is shown a station of departure A
and a station of destination B. An unbroken arrow from
the station of departure A to the station of destination B
indicates the direct route to be travelled by a means of
transportation. An alternative route from A to B makes
stops at intermediate stations C and D, whereby the dis-
tance AB travelled from A to B is divided into sub-dis-
tances AC, CD and DB. A station is here defined as a
geographical location defining a distance or a sub-dis-
tance to be travelled by a means of transportation and
where a journey travelling the defined distance or sub-
distance can be started or terminated.

[0015] Figure 2 shows a cross section through a
means of transportation such as a train 10 that can travel
the distance AB or the combination of sub-distances AC,
CD and DB in figure 1.

[0016] Situated within the trainis a person 20 carrying
a mobile phone 30, and a piece of cargo 21 equipped
with a cargo tag 31. The mobile phone 30 and the cargo
tag 31 are both capable of communicating using the
standard Bluetooth protocol, and each of them has an
individual Bluetooth identification code. Also within the
train 10 is a Bluetooth station 32, which in the shown
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embodiment is mounted onto the ceiling of the train, but
a handheld Bluetooth station could also be used. A proc-
essor 33 is coupled to the Bluetooth station 32 so that
bi-directional wired or wireless communication between
the processor and the Bluetooth station 32 is possible.
[0017] Atany suitable time, typically related to time of
departure from the station of departure A, the processor
33 causes the Bluetooth station 32 to interrogate for the
presence of enabled individual Bluetooth devices in the
train, such as mobile phones 30 and cargo tags 31. En-
abled Bluetooth devices in the train will thereby be
caused to respond by transmitting an individual Blue-
tooth device identity code. When the processor receives
the Bluetooth device identity codes, a verification ensur-
ing billing of the correct account is performed, and a
message may be sent to the mobile phone 30 asking
the person 20 to confirm the billing of his account. If the
person is travelling on the direct route AB and terminat-
ing the journey at the station of destination B, then the
billing is done based on the detection of the presence
of the person (or rather his Bluetooth mobile phone 30)
in the train.

[0018] If the person travels from the station of depar-
ture A via the intermediate stations C and D to the station
of destination B, then the presence of his Bluetooth mo-
bile phone 30 is detected on each of the sub-distances,
and the billing is performed for the total distance trav-
elled. In practice, final billing will not be performed until
the travelling person has left the train and his personal
Bluetooth device is no longer detected as present in the
train.

[0019] On board the train is also a receiver 34 for re-
ceiving geographical information allowing the determi-
nation of the distance or sub-distance being actually
travelled. The receiver can receive such information
from a satellite based global positioning system (GPS)
35 or from a transmitter located along the rails of the
sub-distance. Alternatively, the receiver 34 can receive
eg GSM cell information identifying the cell in the net-
work in which the mobile phone is operating. In a simpler
from the geographical information can be input by a train
officer using a keyboard, or the processor can be pre-
programmed with the entire time table including inter-
mediate stations.

[0020] Typically, a sequence of actions involving the
method of the invention could include all or some of the
following steps.

e After possible security check at the station of depar-
ture a passenger enters the means of transportation
with his or her Bluetooth device enabled, or the car-
go or luggage is moved into the luggage or cargo
compartment of the train with the attached Blue-
tooth cargo tag enabled.

e The train leaves the station of departure.

* The billing system detects that the train has left the
station of departure.

* The billing system detects the global position of the
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train with an accuracy sufficient to identify the sub-
distance actually being travelled.

* The billing system initiates a procedure for detect-
ing the presence of Bluetooth devices on the train.

* Adatabase in the billing system is updated with de-
tected Bluetooth devices.

* For new passengers, ie passengers not previously
detected on the train, the most recently visited sta-
tion will be recorded as their station of departure.

e For passengers no longer detected on the train the
most recently visited station will be recorded as their
station of destination.

* When leaving the train the passenger may choose
to continue by another means of transportation, eg
a bus or an airplane, having a billing system that
detects his or her presence in the new means of
transportation and records corresponding informa-
tion.

¢ Therecorded information can be post processed in
situations where the passenger has an arrange-
ment with the carrier such as a bonus program.

e Arequest for signature or approval of the billing can
be sent to the Bluetooth device for electronic signa-
ture. Approval of the billing by electronic signature
may possibly have to be performed for every sub-
distance and for every fixed installation visited.

* Final billing is performed based on the total amount
of recorded information.
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Claims

1. A method of automatic billing for a person or an ob-
ject being transported, by a means of transporta-
tion, a distance (AB) from a station of departure (A)
to a station of destination (B), the method compris-

ing

- wirelessly determining the presence, in the
means of transportation, of an individual device
representing the person or the object being
transported by the means of transportation,

- with the person or the object present in the
means of transportation, determining the dis-
tance actually being travelled by the means of
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10.

transportation,
- providing price information for the actual dis-
tance travelled by the person or the object, and
- based on the price information, billing for the
distance travelled by the person or the object.

A method according to claim 1, characterized in
that

- the distance between the station of departure
(A) and the station of destination (B) comprises
at least two sub-distances (AC, CD, DB) with at
least one intermediate station (C, D) between
sub-distances,

- the presence of the person or the object is de-
termined individually for each sub-distance,

- price information is provided for the total dis-
tance the person or the object is transported.

A method according to any one of claims 1-2, char-
acterized in that the wireless determination of the
presence of the person or the object uses commu-
nication devices based on short-range radio sig-
nals.

A method according to claim 3 characterized in
that the communication devices communicate us-
ing the standard Bluetooth protocol.

A method according to any one of claims 1-4, char-
acterized in that the distance actually being trav-
elled by the means of transportation is determined
using a satellite based global positioning system
(GPS).

A method according to any one of claims 1-5, char-
acterized in that the distance actually being trav-
elled by the means of transportation is determined
using information provided from ground based
transmitters related to the distance being travelled.

A method according to any one of claims 1-6, char-
acterized in that the distance actually being trav-
elled by the means of transportation is determined
using a predefined time schedule.

A method according to any one of claims 1-7, char-
acterized in that the distance actually being trav-
elled by the means of transportation is determined
using inputs from a person operating the means of
transportation.

A method according to any one of claims 2-8, char-
acterized in that sub-distances are travelled by dif-
ferent means of transportation.

A method according to any one of claims 2-9, char-
acterized in that sub-distances travelled are oper-
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ated by different operators.

. A system for automatic billing for a person or an ob-
ject being transported, by a means of transporta-
tion, a distance (AB) from a station of departure (A) 5
to a station of destination (B), the system compris-

ing

- means for wirelessly determining the presence,
in the means of transportation, of an individual 70
device representing the person or the object
being transported by the means of transporta-
tion,

- means for determining the distance actually be-
ing travelled by the means of transportation, 15

- means for providing price information for the
actual distance travelled by the person or the
object, and

- means for billing, based on the price informa-
tion, for the distance travelled by the person or 20
the object.
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