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Description

[0001] The field of this invention generally relates to
the payment of tolls, which are payable upon entering
specified geographical areas in which toll schemes op-
erate.

[0002] Tolls are charged by governments or private
companies for many reasons: to raise revenue, to re-
duce traffic levels, or to pay for construction of, for ex-
ample, a road system or bridge. The general principle
is that to use a section of road, bridge, or area of the
road network, a toll is payable. The toll can be charged
for in many different ways: for example on a daily basis,
on a per-use basis, or on an amount of use basis.
[0003] Congestionchargingis justsuch atoll scheme,
and is employed by government to both raise revenue
and to reduce traffic levels. The principle used for con-
gestion charging is that for a vehicle to enter a desig-
nated area during certain times of the day, the driver
must pay a toll. There are many methods of collecting
payment that can be implemented, for example the area
could have aring of toll booths at the entrances and exits
of the toll area where the driver has to physically stop
their vehicle and pay the toll before leaving or entering.
A more automated system can also be used, for exam-
ple one that tracks cars within the toll area and records
the vehicle details for cross-referencing with toll pay-
ment records.

[0004] An example of the latter congestion charging
principle mentioned above is demonstrated in Central
London. This scheme works using CCTV cameras to
scan number plates of cars driving within the congestion
charging zone, and stores these details in a database.
Payment of the toll can be made using various methods,
and details of these payments are also recorded in a
database. At the end of each weekday, the two sets of
records are cross-referenced and checked, and those
vehicles found not to have a toll paid in time have fine
notifications sent to the registered owners of the respec-
tive vehicles. At the present time, it is possible to pay
the tolls to enter the congestion charge zone in advance,
for example for a year. However, this is not the preferred
option for many drivers as it involves an up-front pay-
ment of the toll, which is non-refundable for days that
they do not enter the zone. Instead most drivers prefer
to pay separately for each day that they enter the zone,
to avoid unnecessary payment of the toll. It is not pref-
erable to pay the charge for every day of the year solely
to ensure timely payment of the toll, as this is generally
considered to be a waste of money. As a result, there is
a danger that drivers will forget to pay the toll on some
occasions.

[0005] Therefore, the problem with such toll charges,
especially ones that are automated (as used in Central
London), is that people forget to pay them on time, or at
all, and receive fines. It is possible to purchase vehicle
navigation aids, usually devices that use GPS (Global
Positioning System) satellite technology, which monitor
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the position of your vehicle and work out the route to
your destination using map data stored in the device.
An added feature on some such devices is the ability to
warn you upon nearing, and entering, toll charging
zones. However, the main problem with this arrange-
ment is that once you have entered the zone, the driver
must still remember to pay the congestion charge, or will
end up with a fine. Another problem with these GPS de-
vices is that they are generally expensive items, and
therefore considered a luxury item that few people buy,
meaning that they are not prevalent among many driv-
ers.

[0006] A further problem caused by toll charges is that
it is possible that the toll zone may start quite suddenly,
meaning that the driver may not realise that they have
entered a toll zone.

[0007] As aresult, some people will forget to pay road
tolls occasionally, or not realise that they have to pay a
toll, and these people will end up with a fine. Alterna-
tively, people who do not know how the system works,
or that it exists, may not be aware that they have to pay
it or how to pay it.

[0008] Therefore according to the present invention
there is provided a system for automatically paying tolls
comprising: terminal location determining means adapt-
ed to receive location signals indicative of the location
of a terminal and to provide location data of said termi-
nal; data storage means for storing toll zone data iden-
tifying the location of one or more toll zones; and
processing means, wherein said processing means is
adapted to determine whether a toll is payable by cal-
culating if said location data relates to a location within
an area defined by said toll zone data, and if said loca-
tion data is found to be within said area defined by said
toll zone data, sending a payment instruction for initiat-
ing a toll payment.

[0009] The present invention also provides a method
of operating a toll payment management apparatus
comprising: storing toll zone location data; determining
the location of a terminal to provide location data; com-
paring the location data with said stored toll zone loca-
tion data; and sending a payment instruction for initiating
a toll payment if said location data corresponds to a lo-
cation within a toll zone defined by said toll zone location
data.

[0010] An advantage provided by the present inven-
tion is that the user does not need to remember to pay
the toll, as the system can automatically detect entry into
a toll zone and make payment of the toll.

[0011] The presentinvention may be arranged where-
in said processing means only determines a toll is pay-
able after obtaining additional condition data relating to
payment criteria from said data storage means and de-
termining if said payment criteria is met.

[0012] This means that payment will not be made ac-
cidentally by the system in the case where a toll is not
payable.

[0013] The present invention may also be arranged
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wherein said payment criteria includes one or more of:
the time of day being within a predetermined range, the
day of the week being within a predetermined range;
previous toll payments having been made; and a credit
rating exceeding a predetermined value.

[0014] Consequently people who do not know the
payment rules or location of a particular tolling system
still have the toll paid when they enter the toll zone
through use of the present invention.

[0015] Preferably the system further comprises: mes-
saging means for sending a user warning message;
wherein said processing means controls said messag-
ing means to send a warning message if said location
defined by said location data is on the boundary of a toll
zone defined by said toll zone data.

[0016] In this way warning messages and confirma-
tion messages can be sent to the user, and the user can
act upon receiving the warning messages or confirm
payment having entered a toll zone.

[0017] The payment means may be adapted to obtain
payment instruction data corresponding to the terminal
and to send a payment signal to a remote payment de-
vice in accordance with said payment instruction data,
in response to a payment instruction from said process-
ing means.

[0018] This provides the advantage that the user de-
tails can be stored in the system to speed up the pay-
ment process, or to keep the user payment records in-
dependent from a third party.

[0019] The terminal is preferably a wireless commu-
nication terminal. This allows the terminal to communi-
cate with the payment system whilst the user's vehicle
is in transit. A further advantage is that the user does
not need to buy an expensive piece of equipment to ef-
fect the invention, as most already own a suitable ter-
minal device, such as a mobile telephone, that can pro-
vide a location as required.

[0020] The location signals may include data corre-
sponding to the location of a base station closest to said
terminal. The location signals can include data corre-
sponding to the location of the wireless communication
terminal. In this way the automatic payment system can
ascertain the location of the terminal independent of the
service provider.

[0021] The location signals preferably include data
from a plurality of base stations which are in range of
said wireless communication terminal. This helps to pro-
vide accurate location data to locate the terminal.
[0022] A payment instruction is preferably sent to a
server associated with the service provider providing
network access to said wireless communication termi-
nal in accordance with payee data stored in the data
storage means.

[0023] This provides the advantage that the toll pay-
ment can be made conveniently by the user through the
service provider billing arrangements.

[0024] Beneficially, the payment instruction is sent to
a server associated with a payment agent server in ac-
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cordance with agent data stored in data storage means.
[0025] This allows toll payment to be made for the us-
er using third party payment means.

[0026] In an alternative arrangement of the invention,
the processing means stores said location data provid-
ed by said location determining means in said data stor-
age means; and said processing means analyses the
location data and stored location data of a terminal to
determine a direction of travel; wherein said processing
means is adapted to determine if said direction of travel
is consistent with entry into an area defined by said toll
zone data before determining that a toll is payable.
[0027] Thus by calculating the direction of travel of the
user, it is possible to more accurately determine the en-
try of the user into a toll zone or not, for example whether
the user has crossed a bridge over a toll zone but not
itself within a toll charging scheme.

[0028] An alternative embodiment of the present in-
vention also provides a wireless communications termi-
nal comprising: location determining means for deter-
mining the location of the terminal, data storage means
for storing toll zone data identifying the location of one
or more toll zones, processing means, and display
means, wherein said processing means is adapted to
determine whether a toll is payable by calculating if said
location data relates to a location within an area defined
by said toll zone data, and said display means is adapt-
ed to display a warning message if said computation
means finds that said terminal is located within said area
defined by said toll zone data.

[0029] This provides the advantage that the user can
install a device within their vehicle that can determine
whether the position of the vehicle is within a toll zone,
and to warn the user if this is the case.

[0030] The wireless communications terminal may
further comprise messaging means; wherein said
processing means controls said messaging means to
provide a second warning message if said location de-
fined by said location data is on the boundary of a toll
zone defined by said toll zone data.

[0031] In this way the device can warn or inform the
driver of the vehicle when the vehicle is on the boundary
of the toll zone so that they can take evasive action.
[0032] The terminal may further comprise payment
means adapted to obtain payment instruction data cor-
responding to the terminal and to send a payment signal
to a remote payment device in accordance with said
payment instruction data, in response to a payment in-
struction from said processing means.

[0033] The device can then effect automatic payment
of a toll if it finds the vehicle to be within a toll zone.
[0034] The remote payment device is preferably a
server associated with the service provider providing
network access to the terminal, and said payment
means sends a payment signal in accordance with pay-
ee data stored in data storage means.

[0035] The location data may comprise information
identifying the location of a base station with which the
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terminal is communicating.

[0036] The location signals may include data corre-
sponding to the location of the wireless communication
terminal.

[0037] The processing means preferably stores said
location data provided by said location determining
means in said data storage means; and said processing
means analyses the location data and stored location
data of the terminal to determine a direction of travel;
wherein said processing means is adapted to determine
if said direction of travel is consistent with entry into an
area defined by said toll zone data before determining
that a toll is payable.

[0038] This provides the advantage that the location
of the terminal can be tracked and when compared to
map data, the location can be predicted. Also, if the toll
scheme is one charged on distance travelled, the infor-
mation can be used to calculate the toll payment.
[0039] The present invention also provides a carrier
medium carrying computer readable instructions for
controlling a computer to carry out the method of the
present invention.

[0040] The present invention can be implemented ei-
ther in hardware or on software in a general purpose
computer. Further the present invention can be imple-
mented in a combination of hardware and software. The
present invention can also be implemented by a single
processing apparatus or a distributed network of
processing apparatuses. Since the present invention
can be implemented by software, the present invention
encompasses computer code provided to a general pur-
pose computer on any suitable carrier medium. The car-
rier medium can comprise any storage medium such as
a floppy disk, a CD ROM, a magnetic device or a pro-
grammable memory device, or any transient medium
such as any signal e.g. an electrical, optical or micro-
wave signal.

[0041] Specific embodiments of the invention will now
be described in detail in conjunction with the accompa-
nying drawings in which like reference symbols indicate
the same or similar components, wherein:

Figure 1 is a schematic overview of the present in-
vention;

Figure 2 is a more detailed view of the automatic
payment system of the embodiment shown in Fig-
ure 1;

Figure 3 is an alternative system as seen in Figure
1, with the inclusion of a payment verification sys-
tem;

Figure 4 is an alternative payment system as seen
in Figures 2 and 3, with the inclusion of a messaging
means;

Figure 5 is a standalone device for the automatic
payment of tolls as per the invention;

Figure 6 is an alternative method of performing the
invention, with the use of alternative wireless com-
munication means;
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Figure 7 is a flow diagram detailing the steps per-
formed by the present invention; and

Figure 8 is a schematic diagram of a general pur-
pose computer adapted to perform the process of
the present invention.

[0042] Figure 1 shows an embodiment according to
the present invention. In this embodiment, the vehicle
or user of the vehicle carries a mobile phone terminal
which acts as a device for determining location informa-
tion. In other words, the location of the terminal can be
established in order to give an indication of the location
of the vehicle, or the user with which it is associated.
The phone terminal 1 is either carried by a user, who is
travelling in their vehicle on a road network, or the phone
terminal 1 is permanently or temporarily located in the
vehicle.

[0043] The terminal 1 communicates with at least one
base station 2, which in turn provides a connection to a
mobile telephone service provider 3. An automatic pay-
ment system 4 is interfaced with the service provider 3,
which can also communicate with the toll payment sys-
tem 5.

[0044] Figure 2 shows in detail the arrangement of the
automatic payment system 4. Location determining unit
41 communicates with mobile service provider 3 to ob-
tain information about the location of the terminal.
Processing unit 43 can communicate with the location
determining unit 41 to receive location information. The
processing unit 43 can also communicate with the pay-
ment unit 45 to initiate payment of a toll. The payment
unit 45 communicates with toll payment system 5.
[0045] The operation of the automatic payment sys-
tem 4 will now be described in more detail.

[0046] The location determining unit 41 determines
the location of the terminal 1 based upon location data
received from the service provider 3. Preferably this is
in the form of a grid reference or other means for iden-
tifying the location of the user.

[0047] The processing unit 43 receives location data
identifying the location of the terminal 1 from location
determining unit 41. The processing unit 43 extracts toll
zone data from data store 42. The received location data
is then compared with toll zone data to determine wheth-
er the location data for terminal 1 is within one or more
areas defined in toll zone data. If the location data for
terminal 1 is found to be within an area defined in said
toll zone data, then an "in zone" flag is set.

[0048] Once the "in zone" flag is set, the processing
means 43 can carry out a number of further checks to
establish whether it is actually necessary to initiate a toll
payment. This could include a number of checks de-
pending upon the type of toll zones it is to be used for,
the time and date, whether any exemptions apply,
whether the toll has already been paid, whether the user
does not wish to pay the toll (for example, he is travelling
in the zone on foot or on public transport), etc.

[0049] In the simplest case, the processing means
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may simply obtain information on the time and day ap-
plicability of the toll charge zone which the location data
indicates has been entered. This is then compared with
current time and day information to determine if the toll
is applicable. The processing means 43 may also obtain
information on the specific users status in the zone en-
tered. For example, a user may have a discount appli-
cable to some charging zones and not others. This in-
formation can be collected in advance and stored in the
data store 42. In some cases a toll may be payable for
a fixed period, e.g. a day, and is only payable once in
that period. The processing means can maintain a
record of payments made to determine if a payment is
necessary.

[0050] Where a toll is based upon distance travelled
within a toll zone, the processing means may simply
store a record of the various locations, over time, of the
terminal whilstin the toll zone, so that later it can analyse
the series of locations to determine how far along a toll
road, or within a toll zone, a terminal has travelled. For
example, a user with terminal enters a toll road zone
and the entry is detected by the processing means. For
a period after wards, the processing means continues
to note the terminal being in the toll zone. Finally, at a
later time, the processing means can determine the path
of the terminal and for what distance (or time if that is
the charging criteria) the terminal was in the zone. From
this, it can determine what toll fee is necessary.

[0051] As mentioned above, the user may wish to in-
tervene to prevent a payment being made where itis not
necessary. For example, a user who normally travels in-
to the zone in a vehicle may on occasion travel by train
where no toll is incurred. They may however still carry
their terminal with them, for example if this was a per-
sonal mobile phone. Thus, as they entered a charging
zone, the processing means would determine that such
entry had taken place and the in zone flag would be set.
The user may have known in advance they would be
entering the zone without the vehicle and this informa-
tion could have been stored in the data store 42. Alter-
natively, the processing means may request confirma-
tion from the user. This is described in more detail below.
The system can be made even more sophisticated by
analysing how the terminal travelled into the zone. If the
path of a terminal follows a railway line then it may de-
termine that it is unlikely that a toll is required etc.
[0052] Once the processing means has determined
that payment is required, a payment signal is passed to
the payment unit 45. The payment unit 45 is adapted to
initiate a payment to the toll payment system 5 or a third
party agent.

[0053] Due to the variations in possible payment
methods, the payment unit 45 is adaptable to use a
method suitable for payment of a toll to each respective
toll payment body. When a payment signal is received
by the payment unit 45, it obtains information concern-
ing the user and their preferred payment method and
also the toll charging authority from the data store 42.
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These payment details can include method of payment,
the particulars of the preferred method of payment such
as credit card details, service provider account details,
etc.

[0054] There may be several ways in which payment
of the toll can be carried out. For example, the toll charg-
ing system in London allows payment by credit card,
SMS messaging service, at a designated pay point, e.
g. in shops, and so on. Other possible methods may in-
volve having accounts established with the toll authority.
The system is adaptable to allow the user to select one
or more of these payment methods. Thus, if the user
has selected to pay by credit card, their details would
be stored in the data store 42. These would be extracted
and then passed on to the toll charging authority. Alter-
natively, the payment unit may arrange the payment to
a third party which accepts the payment on behalf of the
toll charging authority and then advises that payment
has been received.

[0055] Thus the payment unit is adaptable to arrange
the payment in a number of ways which are known to a
skilled man and so not described here in detail.

[0056] A further option is for the user to have an ac-
count, details of which are updated in data store 42, and
the paid tolls are recorded or charged to this account
and the bill paid by other means, and possibly at a later
date. Another option is to have the payment unit 45 con-
nected to a payment verification system 6, as shown in
Figure 3, which verifies that the payment method is cor-
rect and authorises the amount to be taken from the ac-
count.

[0057] A further optional feature of the embodiment is
to store the terminal location data received in data store
42. This allows the processing unit to determine the di-
rection in which the terminal is travelling, and can be
used to predict the path of travel relative to the toll zone
data stored in data store 42. For example, if the vehicle
is crossing a bridge over a toll road then direction of trav-
el data can be determined. If on a subsequent check,
the direction of travel shows that the terminal was simply
passing over a toll road then no payment would be re-
quired and payment can be inhibited. As indicated
above, the direction of travel can be monitored and if the
terminal is travelling towards a toll zone then a warning
message, e.g. a recorded message, an SMS message,
a pager message etc., can be sent to advise the user of
the approaching toll zone.

[0058] If a terminal is on the very edge of a toll zone,
it is difficult to determine whether it is just inside or just
outside the zone. The processing unit can be adapted
to operate in a number of ways. A buffer zone can be
defined in the data stored for each toll zone area. If the
terminal is determined to be within the buffer zone, the
processing means can note that a potential entry into
the zone has taken place but take no further action. If
subsequently the terminal location is determined to be
within toll zone then the data concerning the entry into
the buffer zone can be disregarded. However, if subse-
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quent monitoring of the location of the terminal does not
fall within the toll zone then a cautionary warning could
be sent to the user to advise that the terminal passed
close to a toll zone but it is necessary to confirm that
entry into the zone took place. The user could then ar-
range payment manually or respond to the processing
means to confirm payment should take place. The
processing means could send an SMS message to the
user terminal with the user confirming payment or not
by replying with an SMS message or otherwise. Other
methods could be used such as calling the user on their
phone terminal and sending a recorded message with
the user acknowledging using spoken voice commands
or key presses. Other interactive methods of determin-
ing whether payment is required are well known in the
art.

[0059] In order to provide this confirmation function,
the embodiment described above may further include a
messaging unit44, as shown in Figure 4. In this modified
arrangement, the messaging unit 44 communicates with
the data store 42, the processing unit 43 and to the serv-
ice provider 3. If the terminal location data provided by
location determining unit 41 to processing unit 43 lies
within the buffer zone, for instance when the base sta-
tion range overlaps the edge of the toll zone, then a mes-
sage can be sent to the user to request a decision on
payment of the toll. In this case, processing unit 43
sends messaging instructions to messaging unit 44, and
messaging unit extracts user messaging details from
data store 42, and using these details it interfaces with
service provider 3 to send a message to the terminal 1.
The user can respond using terminal 1 and this mes-
sage will be received by messaging unit 44. Messaging
unit will then send the confirmation instruction to the
processing unit which sends a signal to the payment unit
45 to initiate a payment instruction.

[0060] An alternative use for this feature is to use
messaging unit 44 to send a warning message to the
user when the terminal is detected to be in the buffer
zone, but not yet within the boundary. The messaging
unit 44 can also be used to alert the user in certain sit-
uations, for example: notifying the user when they are
near the zone, notifying the user upon entering the buff-
er zone, notifying the user that they have progressed
into the zone and that a toll is payable, notification that
the charge has been paid automatically and notification
of payment confirmation. The preferred user alerts can
be selected by the user and stored in the data store lo-
cated in the automatic payment system.

[0061] Using a mobile phone to determine location
can provide a reasonably high degree of accuracy but
is maybe only currently accurate to 100m or thereabouts
depending upon a number of factors and the process
used to determine the location. In an urban area, base
stations are relatively close and so accuracy will in-
crease whereas in open country the spacing of base sta-
tions is greater so that even using a triangulation of the
signal received at several base stations, accuracy may

10

15

20

25

30

35

40

45

50

55

be lower. A simple system simply provides an indication
of the base station to which the mobile phone is com-
municating with. This may be sufficient in some instanc-
es. In others triangulation and monitoring of the power
of the received signal can be used to more accurately
assess the location of the terminal. However, even with
an accuracy of a few hundred metres, the above em-
bodiment can determine with reasonable accuracy
when a terminal is within a zone to arrange automatic
payment or, when its location is not definitively within a
zone, at least provide a warning to the user, who can
then decide whether or not to make a payment.

[0062] To minimise processing and data overhead, lo-
cation information may be based only on the location of
the closest base station until the terminal reaches the
edge of a toll zone, at which point the system switches
to using a more accurate location information technique.
[0063] Otheroptions include the possibility of combin-
ing a dedicated location system such as a GPS system,
with a mobile communication device. The size and costs
of both these types of devices continues to fall and it is
becoming feasible to implement both devices in a prac-
tical portable terminal.

[0064] A further optional feature for use with toll sys-
tems that charge on, for example, a daily basis (i.e. pay-
ment of one toll is required for a vehicle to travel around,
in and out of the zone that day) is the inclusion of a data
storage unit and a clock attached to the payment unit
45. When payment instructions for a particular vehicle
are received by payment unit 45, they are stored in data
storage unit. At the end of the allotted time period for
payment of the toll, which is determined by clock, the
payment unit examines the stored payment requests,
and ascertains whether there are multiple payment in-
structions for one vehicle. If there are multiple payment
instructions for one vehicle, then only one payment
needs to be made for these multiple entries in the data
storage unit.

[0065] A further feature that can be implemented is if
messaging unit receives a message from the user indi-
cating that they are travelling into the zone without their
vehicle, the data store 42 includes a database of user
information which can be updated to note specific pref-
erences such as instruction to inhibit payments. is in-
structed to not pay the toll for that user until further no-
tice. Optionally the user can specify how long the pay-
ment bar is applied. A further option is to apply the pay-
ment bar automatically for a fixed period of time, for ex-
ample a day. A further user feature is to store in the da-
tabase that the user wishes to provide confirmation of
toll payment for each payment. In this way, prior to in-
structing the payment unit to send out a payment in-
struction, the processing unitinitiates a payment author-
isation, such as using the messaging unit as described
above.

[0066] A further option that can be implemented is to
provide a separate device, which can be fixed or free
standing in a vehicle, or for example incorporated into
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a "hands free" system. The device can be programmed
with the car registration information, and optionally mo-
bile phone information and user information. Further, if
the vehicle is used by more than one person, then the
device can be programmed with multiple mobile phone
details to correspond to each person who uses the ve-
hicle. The device can link to the mobile phone using a
variety of methods, for instance using a cable or a wire-
less connection such as Bluetooth®. The device func-
tions to determine that the vehicle is being driven and
that charging will apply when entering any toll zones.
On this basis, there could be a toll payment bar applied
until the device is connected to the mobile phone, at
which point the payment bar is lifted. Thus the user need
not worry about entering a toll zone without a vehicle
and paying the toll by accident.

[0067] A summary of the above process as performed
by the present invention is shown in the flow chart of
Figure 7.

[0068] The above described embodiment relates to
the use of a mobile cellular telephone terminal but other
methods of communication are envisaged, using a mo-
bile phone terminal or some other wireless terminal.
One method of communication between a terminal and
automatic payment system could be provided as a short
or long range wireless communication system, in a li-
censed or unlicensed spectrum, for example through
the use of one of the IEEE 802.11 wireless networking
standards, or the Bluetooth® standard.

[0069] A second embodiment of the presentinvention
provides a system for automatically arranging payment
of a toll charge, as shown in figure 5. The system com-
prises two main components: a location determining
portion 110 and a payment facilitation portion 100.
[0070] The location determining portion 110 is a GPS
location system. The location determining portion 110
comprises an antenna 111 which is connected to a re-
ceiver 112. This is in turn connected to location deter-
mining unit 113 for decoding the received signal to pro-
vide an indication of the location of the device. Location
determining unit 113 is connected to a processing unit
104 in a communication device, to pass the location in-
formation to the processing unit. In this embodiment, the
communication device is a mobile telephone. The
processing unit 104 can access a data store 105 and is
also connected to a payment unit 106. The payment unit
is connected to communication system 107, which in
turn is connected to antenna 108 for communication
with a base station.

[0071] The location determining portion 110 and the
payment facilitation portion 100 may be separate units
linked together by a wired or wireless connection, or be
integrated into one unit.

[0072] Antenna 111 receives a GPS signal which is
decoded by the receiver to provide a signal to the loca-
tion data receiving unit 112 which translates it into de-
vice location data. The device location data is sent to
location determining unit 113, which determines the po-
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sition of the device from the received GPS signals. Po-
sition data is sent to processing unit 104, which deter-
mines whether the device position data lies within a toll
zone. The processing means obtains data identifying
the toll zones from the data storage 105. If processing
unit 104 determines the device location data to be within
a toll zone, then an in-zone flag or the like is set. The
processing means may then carry out other checks to
determine if a toll payment should be made, such as de-
scribed above in relation to the first embodiment. If a
payment is determined to be necessary, then a payment
instruction is sent to payment unit 106. Payment unit 106
retrieves payment information, such as user details,
payment account details etc. from data store 105 and
transmits payment information to a toll payment system
5, through communication system 107 linked to antenna
108, which is received by base station 2 and routed
through a service provider 3 to toll payment system 5.
This may be in any number of ways such as SMS mes-
sage, data link etc.

[0073] The location data receiving unit in the above
embodiment is a GPS system. However, the location
may be determined in other ways. The location may be
determined by communicating with the base station of
the telephone network. In this way the location deter-
mining unit would communicate with the base station via
the transmitter/receiver 107 rather than using a sepa-
rate receiver and antenna. The processing unit may
send a message to the base station requesting its loca-
tion, with the base station calculating the location and
responding with that information. Alternatively, the ter-
minal may work out its own location by measuring test
signals from one or more base stations.

[0074] An alternative method of communication be-
tween payment unit and toll payment system is envis-
aged, such as a short or long range wireless communi-
cation system.

[0075] In an alternative embodiment, there is provid-
ed a device 150 shown in Figure 6 that can operate us-
ing a wireless data communication standard, such as
802.11b or Bluetooth® . The toll zone is preferably
ringed with wireless communication access points 200
that can communicate with device 150, or alternatively
the access points 200 are located so the coverage ex-
tends over the entire toll zone. The position of the device
150 can be determined by triangulating the device po-
sition using a plurality of wireless access points, or by
the use of multiple directional-specific aerials which can
determine if the device 150 is within, or outside of, the
zone. With short range wireless communications, it is
sufficient to simply determine the closest access point
or antenna to determine the location of the device, as
the range of each access point will generate location da-
ta that is accurate enough for this purpose. The device
150 communicates at intervals with the automatic pay-
ment system 201 via at least one access point 200 to
update its location by sending location data to the loca-
tion data input unit 61 when the device is in communi-
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cation with at least one access point 200, the location
data specifying to which access point the device is con-
nected. If the device is determined by computation
means 62 to be within a toll zone, then computation unit
62 loads the user data from data store 63 and sends a
payment instruction to billing unit 65, which in turn relays
the payment instruction to payment unit 5. An optional
feature is to then have computation unit 62 instruct mes-
saging unit 64 to send a confirmation message to device
150 to indicate that the charge has been paid. Device
150 can optionally comprise a display unit on which to
display information that the charging zone has been en-
tered, and that the charge has been paid by automatic
payment unit 201.

[0076] Alternatively, the device can detect any cam-
eras monitoring the toll zone, or some other signal, such
as an infra red, laser or radar beam that is output at the
toll zone boundary.

[0077] The present invention can be implemented in
general purpose computer, as shown in Figure 8. The
general purpose computer comprises a processor 814
connected to a bus 817, the bus 817 also being con-
nected to a program memory 815, a data store 816, a
location signal input 812 and payment communication
unit 811. Program memory 815 contains a payment cri-
teria program, a payment program, and an "in-zone" cal-
culation program. Data store 816 contains toll zone data
and payment criteria data.

[0078] Location signal input receives a location signal
for a terminal, and this is sent to the processor 814 via
bus 816. Processor 814 loads "in-zone" calculation pro-
gram from program memory 815 and toll zone data from
data store 816, and determines whether the location
provided by the location signal input is within a toll zone
as defined in the toll zone data. If the location is found
to be within a toll zone, then the payment criteria pro-
gram is loaded by the processor 814 from program
memory 815 along with payment criteria data specific to
the toll zone and specific to the user, from data store
816. The processor 814 then determines whether the
toll is payable, and the amount of toll payable, depend-
ent upon the criteria of the payment criteria data. The
toll, once calculated and if payable is then authorised by
the processor using the payment communication unit
811.

[0079] Various specific embodiments of the present
invention have been described above. However, it is not
intended that the invention be limited to these embodi-
ments. Various modifications will be apparent to those
skilled in the art. The features of the above described
arrangements may be combined in various ways to pro-
vide similar advantages in alternative arrangements.

Claims

1. A system for automatically paying tolls comprising:
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terminal location determining means adapted
to receive location signals indicative of the lo-
cation of a terminal and to provide location data
of said terminal;

data storage means for storing toll zone data
identifying the location of one or more toll
zones; and

processing means, wherein

said processing means is adapted to determine
whether a toll is payable by calculating if said
location data relates to a location within an area
defined by said toll zone data, and

if said location data is found to be within said
area defined by said toll zone data, sending a
payment instruction for initiating a toll payment.

2. A system according to claim 1 wherein said
processing means only determines a toll is payable
after obtaining additional condition data relating to
payment criteria from said data storage means and
determining if said payment criteria is met.

3. A system according to claim 2 wherein said pay-
ment criteria includes one or more of: the time of
day being within a predetermined range, the day of
the week being within a predetermined range; pre-
vious toll payments having been made; and a credit
rating exceeding a predetermined value.

4. A system according to claim 1, 2 or 3 further com-
prising:

messaging means for sending a user warning
message; wherein

said processing means controls said messag-
ing means to send a warning message if said
location defined by said location data is on the
boundary of a toll zone defined by said toll zone
data.

5. A system according to any one of claims 1 to 4 fur-
ther comprising payment means adapted to obtain
payment instruction data corresponding to the ter-
minal and to send a payment signal to a remote pay-
ment device in accordance with said payment in-
struction data, in response to a payment instruction
from said processing means.

6. A system according to any one of claims 1 to 5
wherein said terminal is a wireless communication
terminal.

7. Asystem according to claim 6 wherein said location
signals include data corresponding to the location
of a base station closest to said terminal.

8. Asystem according to claim 6 wherein said location
signals include data corresponding to the location
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of the wireless communication terminal.

A system according to claim 6 wherein said location
signals include data from a plurality of base stations
which are in range of said wireless communication
terminal.

A system according to any one of claims 6 to 9
wherein said payment instruction is sent to a server
associated with the service provider providing net-
work access to said wireless communication termi-
nal in accordance with payee data stored in data
storage means.

A system according to any one of claims 6 to 9
wherein said payment instruction is sent to a server
associated with a payment agent server in accord-
ance with agent data stored in data storage means.

A system according to any one of claims 1 to 11
wherein said processing means stores said location
data provided by said location determining means
in said data storage means; and said processing
means analyses the location data and stored loca-
tion data of a terminal to determine a direction of
travel; wherein said processing means is adapted
to determine if said direction of travel is consistent
with entry into an area defined by said toll zone data
before determining that a toll is payable.

A wireless communications terminal comprising:

location determining means for determining the
location of the terminal,

data storage means for storing toll zone data
identifying the location of one or more toll
zones,

processing means, and

display means, wherein

said processing means is adapted to determine
whether a toll is payable by calculating if said
location data relates to a location within an area
defined by said toll zone data, and

said display means is adapted to display a
warning message if said processing means
finds that said terminal is located within said ar-
ea defined by said toll zone data.

A wireless communications terminal according to
claim 13 further comprising

messaging means; wherein

said processing means controls said messaging
means to provide a second warning message if said
location defined by said location data is on the
boundary of a toll zone defined by said toll zone da-
ta.

A wireless communications terminal according to
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17.

18.

19.

20.

21.
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claims 13 or 14 further comprising payment means
adapted to obtain payment instruction data corre-
sponding to the terminal and to send a payment sig-
nal to a remote payment device in accordance with
said payment instruction data, in response to a pay-
ment instruction from said processing means.

A wireless communications terminal according to
claim 15 wherein

said remote payment device is a server associated
with the service provider providing network access
to the terminal, and said payment means sends a
payment signal in accordance with payee data
stored in data storage means.

A wireless communications terminal according to
any one of claims 13 to 16 wherein

said location data comprises information identifying
the location of a base station with which the terminal
is communicating.

A wireless communications terminal according to
any one of claims 13 to 17 wherein

said location signals include data corresponding to
the location of the wireless communication terminal.

A wireless communications terminal according to
any one of claims 13 to 18 wherein

said processing means stores said location data
provided by said location determining means in said
data storage means; and said processing means
analyses the location data and stored location data
of the terminal to determine a direction of travel,;
wherein said processing means is adapted to de-
termine if said direction of travel is consistent with
entry into an area defined by said toll zone data be-
fore determining that a toll is payable.

A method of operating a toll payment management
apparatus comprising:

storing toll zone location data;

determining the location of a terminal to provide
location data;

comparing the location data with said stored toll
zone location data; and

sending a payment instruction for initiating a toll
payment if said location data corresponds to a
location within a toll zone defined by said toll
zone location data.

A carrier medium carrying computer readable in-
structions for controlling a computer to carry out the
method of any one claims 20.
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Figure 7
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