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TAXIMETER, SYSTEM AND METHOD FOR A TAXI

Cross-Referenceto Related Applications

The present application claims priority from Autta Provisional Patent Application No's.
2012905266 filed on 30 November 2012 and 2013901i285on 11 April 2013, the content

of which is incorporated herein by reference.

Technical Field

The present invention relates to a taximeter ferins taxi.

Background

There are a number of components for determiniegdhe due and facilitating payment in a
taxi. For example, the system includes a paymeginen and payment device (commonly
referred to as a payment PIN pad) and a meter elelibas been found that there is a lack of
integration between these components of the paysystem for taxis which makes the task
of installing and operating the device difficultdditionally, the current payment technology
in a taxi is limited in relation to the taxi tri;md fare information that can be provided to
customers, networks and operators. Furthermore;cash payment of fares is difficult
utilising the current payment technology. A numbkemanual processes are required from the
passenger and the taxi driver in order for thesaation to be successfully completed with
non-cash payments. Moreover, it is difficult fordds of payments for taxi fares to be
conducted for passengers, operators and netwamnkaddition, in the event that the user
wishes to authorise payment of the fare wirelessiyng a mobile device such as a mobile
telephone, there are difficulties in ensuring tthee mobile telephone establishes a wireless

data connection with the correct payment systemicpéarly in areas where there may be
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more than one taxi within a wireless proximity loétmobile telephone.

Therefore, there is a need to at least alleviaeeaymore of the above-mentioned problems or

provide a commercial alternative.

The reference in this specification to any prioblpation (or information derived from the
prior publication), or to any matter which is kngwa not, and should not be taken as an
acknowledgment or admission or any form of suggasthat the prior publication (or
information derived from the prior publication) known matter forms part of the common

general knowledge in the field of endeavour to \Whlds specification relates.

It is generally desirable to overcome or amelioratee or more of the above described

difficulties, or to at least provide a useful afltative.

Summary

According to the present invention, there is predic taximeter for use in a taxi, wherein the
taximeter includes a processing system includimgeanory having stored therein a plurality
of computer applications, wherein the processirggesy is configured to:

execute a meter application during a passengeitdrdetermine a fare due, wherein
the memory is arranged to have stored thereirdadh indicative of associated entry and exit
areas for tolled areas, wherein the processingsys operable to automatically detect using
recorded geographical coordinates of the taxi wérethe taxi has passed through associated
entry and exit areas of a tolled area, whereirgponse to the detection, the meter application

is
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operable to modify the fare due to include a tafloant associated with the respective tolled
area; and

execute a payment application to facilitate etedtr payment of the fare due.

In certain embodiments, the taximeter includesughicscreen display operable to display one
or more interfaces of the plurality of computer lagggions and to receive input for operating

at least one of the plurality of computer applicas.

In certain embodiments, the taximeter includesdpibe in communication with one or more

sensors, wherein the memory is arranged to staetpnal data indicative of sensed signals.

In certain embodiments, the one or more sensorsidacan accelerometer, wherein the

operational data is indicative of a proper accéienzof the taximeter in the taxi.

In certain embodiments, the operational data iscaitve of the proper acceleration of the
taximeter which is greater than a proper accelamatireshold.

In certain embodiments, the one or more sensolsdacone or more passenger detection

sensors operable to detect a passenger enteregtiog the taxi.

In certain embodiments, the one or more passergjectibn sensors include one or more door
latch sensors.

In certain embodiments, the one or more passengiectibn sensors include one or more

pressure sensors operable to sense a passenggrisid passenger seat in the taxi.

In certain embodiments, the taximeter includes & Néader is operable to communicate with
a NFC enabled device.
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In certain embodiments, the NFC reader is operablecommunicate with a payment
instrument including a NFC chip, wherein the paymapplication is operable to facilitate

payment of the fare due based upon the data sénosedhe payment instrument.

In certain embodiments, the taximeter includes ptical sensor operable to scan indicia
indicative of a payment request, wherein the paynagmplication is operable to use the

payment request to facilitate electronic paymernheffare due.

In certain embodiments, the indicia is:
printed media; or

an electronically displayed graphic.

In certain embodiments, the taximeter includes @gggphical positioning unit operable to
provide the geographical coordinates of the taxinduthe trip, wherein the geographical

coordinates are time-stamped and recorded in timeome

In certain embodiments, the memory is arrangedate Istored therein toll data indicative of

associated entry and exit areas for tolled areasyain the processing system is operable to
automatically detect using the recorded geograplkmardinates whether the taxi has passed
through associated entry and exit areas of a talted, wherein in response to the detection,
the meter application is operable to modify thesfdue to include a toll amount associated

with the respective tolled area.

In certain embodiments, the processing system esatyte to determine the duration between
the taxi passing through the detected entry ant angias against one or more temporal
thresholds, wherein in the event that the duratsatisfies the one or more temporal
thresholds, the meter application is operable tdifpdhe fare due according to the associated

toll amount.
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In certain embodiments, the temporal thresholdtengoral range, wherein in response to the
processing system determining that the durationvithin the temporal range, the meter

application is arranged to modify the fare due it toll amount accordingly.

In certain embodiments, the taximeter receives @ecpulses from an encoder associated
with tyres of the taxi, wherein the taximeter isiftgured to:
determine a first distance travelled by the tastng the geographical coordinates;
determine a second distance travelled using tleepueceived from the encoder; and
determine, based on a discrepancy between thalfgtance and the second distance,
whether a discrepancy threshold has been satisfiddrein in response to a positive
determination, the processing system outputs aagessdicative of the taximeter requiring

reconfiguration.

In certain embodiments, the taximeter is operableet configured by a portable configuration

storage device connectable to an interface ofakieieter.

In certain embodiments, the taximeter includes mmanication device operable to enable
wireless communication with one or more remote oy

In certain embodiments, the taximeter is operalbeestablish a data communication
connection with a mobile device associated withghssenger which is used for facilitating

payment of the fare due.

In certain embodiments, after the data communinatemnection is established, the taximeter
is operable to receive an authorisation data olfjent the mobile device authorising payment
of the fare due, wherein the authorisation dateailp associated with an account associated
with the passenger and maintained by the serverepsing system, wherein the taximeter is
operable to transfer the authorisation data objecthe server processing system for the

passenger's account to be debited according tartbelue.
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In certain embodiments, the authorisation dataabbgeindicative of an expiration deadline,
wherein the taximeter is operable to perform adeaion of the authorisation data object based
on the expiration deadline to determine if the atifation data object has expired, and in the
event of the authorisation data object has expitediransfer data to the mobile device

indicating that the authorisation data object hqmsred.

According to a preferred embodiment of the presewention, there is provided a system
including:
the taximeter according to the first aspect; and

a server processing system in data communicatitintiae taximeter.

In certain embodiments, the server processing syhies access to a server data store having
stored therein trip data and payment data recotdedhe taximeter, wherein the server
processing system is configured to:

receive a request for an electronic receipt mdgto a trip from a requesting device;
and

transfer to the requesting device an electronieipt indicative of the trip data and
payment data associated with the trip, whereinttipedata and payment data are retrieved
from the server data store.

In certain embodiments, the electronic receipbddative of the route of the trip.

In certain embodiments, the route of the trip dicated by a map.

In certain embodiments, the server processing syhtests a reporting portal for reporting at

least some of the data recorded by the taximet#reofaxi and stored in the server data store,

wherein the server processing system is configtoed
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receive, from a requesting device, a requestgortat least some of the data recorded
by the taximeter associated with the respective tax
generate a report based upon data stored in ther skata store; and

transfer the report to the requesting device.

In certain embodiments, the system includes a maddgiplication executed upon a mobile
device associated with the passenger, wherein Hssepger interacts with the mobile
application to facilitate payment of the fare duerein the mobile device, under control of
the mobile application, communicates with at lease of the taximeter and the server

processing system to facilitate payment of the.fare

In certain embodiments, the mobile device is camig by the mobile application to:

generate, based upon received wireless signdist af a plurality wireless devices
able to communicate with the mobile device;
determine a received signal strength indicatoetmh wireless device;

discriminate between the plurality wireless desidgmsed upon the received signal
strength indicators to determine one of the wiesvices as the taximeter; and

facilitate in establishing a wireless data comroation session with the wireless
device determined as the taximeter in order to lentile passenger to authorise payment of
the fare due via the mobile device.

In certain embodiments, the mobile device is camég by the mobile application to:
determine a transmitting power level for each lgge device; and
discriminate between the plurality of wireless ides further using the transmitting

power level for each wireless device to determine af the wireless device as the taximeter.

In certain embodiments, the mobile device is camég by the mobile application to:

determine a calibrated transmitting power leveldach wireless device; and
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discriminate between the plurality of wireless ides further using the calibrated
transmitting power level for each wireless devicelétermine one of the wireless device as

the taximeter.

In certain embodiments, after the data communinatemnection is established, the taximeter
receives an authorisation data object from the teabevice authorising payment of the fare
due, wherein the authorisation data object is aawat with an account associated with
passenger and maintained by the server procesgtegns, wherein the taximeter transfers the
authorisation data object to the server processysem for the passenger's account to be

debited according to the fare due.

In certain embodiments, the authorisation dataabbgeindicative of an expiration deadline,
wherein the taximeter performs a validation of théhorisation data object based on the
expiration deadline to determine if the authormatilata object has expired, and in the event
of the authorisation data object has expired, fearing data to the mobile device indicating

that the authorisation data object has expired.

According to a preferred embodiment of the pregargntion, there is also provided computer
executable instructions stored in memory of a neobivice associated with a passenger for
authorising payment of a fare due with a taximassociated with a taxi, wherein the mobile
device includes a processor operable to communiwédte the memory and a transceiver,
wherein the mobile device's processor is operable t

generate in the mobile device's memory, based uvgporived wireless signals, a list of
a plurality wireless devices able to communicatthwie mobile device, wherein one of the
wireless devices is the taximeter;

determine a received signal strength indicatoefmh wireless device;

discriminate between the plurality of wireless ides based upon the received signal

strength indicators to determine one of the wiesvices as the taximeter; and
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facilitate in establishing a wireless data comroation session with the wireless
device determined as the taximeter in order to lentile passenger to authorise payment of
the fare due via the mobile device.

In certain embodiments, the mobile device's pramessoperable to:
determine a transmitting power level for each l@se device; and
discriminate between the plurality of wireless ides further using the transmitting

power level for each wireless device to determime of the wireless devices as the taximeter.

In certain embodiments, the mobile device is oderab receive, via the mobile device's

transceiver, the transmitting power level from eatteless device.

In certain embodiments, the mobile device is oderat determine a calibrated transmitting
power level for each wireless device, wherein eealibrated transmitting power level is
indicative of a transmitting power level of the pestive wireless device which is adjusted
according to a calibration factor.

In certain embodiments, the mobile device is operab receive, via the mobile device's

transceiver, the calibrated transmitting power léoeeach wireless device.

In certain embodiments, the mobile device is oderéd receive from each wireless device,
via the mobile device's transceiver, a calibratawtior and a transmitting power level, wherein
the mobile device's processor is operable to:

determine a calibrated transmitting power levehgghe calibration factor and the
transmitting power level; and

discriminate between the plurality of wirelessides further based upon the calibrated
transmitting power level for each wireless devicalétermine one of the wireless devices as
the taximeter.
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In certain embodiments, the mobile device's prameissoperable to log in the mobile device's
memory data indicative of one or more advertisemesgsages received from the plurality of
wireless devices and a time which at least sontbefdvertisement messages were received
by the mobile device, wherein the mobile devicetxessor is operable to:

determine a period of time which each wirelessicdehas been broadcasting to the
mobile device; and

discriminate between the plurality of wireless ides further based upon the period of
time each wireless device has been broadcastitigetmobile device to determine one of the

wireless devices as the taximeter.

In certain embodiments, the mobile device's praweissoperable to discriminate between the
plurality of wireless devices by generating a scoeng one or more scoring rules stored in
the mobile device's memory, for each wireless dewvicherein one of the wireless devices is

identified as the taximeter based on the respestioee.

In certain embodiments, the mobile device's prameissoperable to facilitate in establishing a

secure wireless data communication session withattimeter.

In certain embodiments, the mobile device is oderab determine a device identifier
associated with each wireless device based ondbeivied wireless signals, wherein the
mobile device's memory has stored therein a takveor& device identifier, wherein the
mobile device's processor is operable to removecsn@aore wireless devices from the list

which have a device identifier which does not cgpand to the taxi network device identifier.

According to a preferred embodiment of the presarégntion, there is also provided a system
for use by a taxi, wherein the system includes:

the computer executable instructions accordirtgeahird aspect; and
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the taximeter mounted within the taxi includingpr@cessor in communication with a
transceiver and a memory having stored thereinwgabte instructions which configure the
processor to facilitate electronic payment of e fdue, wherein the taximeter is operable to:

wirelessly broadcast, via the taximeter's trangsei an advertisement message
indicating that the taximeter is available for éfithing a wireless data communication
session; and

facilitate in establishing a wireless data comrmation session with the mobile device
in order to receive authorisation for electronigmpant of the fare due from the mobile device

operated by the passenger.

In certain embodiments, the taximeter includesagggphical positioning unit that is operable
to be in communication with the taximeter's prooesgherein the taximeter's processor is
operable to obtain a plurality of geographical clmates from the geographical positioning
unit during the trip and to record trip data indiica of the plurality of geographical

coordinates in the taximeter's memory, wherein egdyraphical coordinate is time-stamped.

In certain embodiments, the taximeter's processomoperable to compare one of the
geographical coordinates obtained from the geodgraplpositioning unit against a most
recently recorded geographical coordinate storethéntaximeter's memory, wherein in the
event that geographical coordinates are substhntsamilar, the taximeter processor is

operable to not record the obtained geographicaidioate in the taximeter's memory.

In certain embodiments, the mobile device inclualesutput device operable to communicate
with the mobile device's processor, wherein after wireless data communication session is
established between the taximeter and the mobilgcele the taximeter is operable to

wirelessly transfer trip data indicative of a roofethe trip to the mobile device, and wherein

the mobile device's output device is operable é&s@nt the route using the trip data.
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In certain embodiments, the taximeter's memory s$tased therein toll data indicative of
associated entry and exit areas for one or moledta@lreas and a respective one or more toll
amounts, wherein the taximeter processor is operébl automatically detect, using the
recorded geographical coordinates, whether thenasipassed through one of the associated
entry and exit areas of one of the one or moreedolireas, wherein in response to the
detection, the taximeter's processor is operabfeddify the fare due to include the respective

toll amount.

In certain embodiments, the taximeter's processoperable to:

determine a duration between time-stamps of tepe@ive geographical coordinates
associated with the detected entry and exit areas;

compare the duration against one or more templorasholds stored in the taximeter's
memory; and

modify the fare due according to the associatdldaimount in the event that the

duration satisfies the one or more temporal thrielsho

In certain embodiments, each temporal threshold tsmporal range, wherein in response to
the taximeter's processor determining that the tauras within the temporal range, the

taximeter's processor is operable to modify the tare to include the associated toll amount.

In certain embodiments, the mobile device's menmagy stored therein an authorisation data
object, wherein the authorisation data object isegated by a server processing system and
transferred to the mobile device, wherein after wheeless data communication session is
established the taximeter is operable to receieeatithorisation data object from the mobile
device authorising payment of the fare due, whettegnauthorisation data object is indicative
of an account associated with the passenger anutaimsd by the server processing system,
wherein the taximeter is operable to transfer théh@isation data object to the server
processing system for authorising the passengeruat to be debited according to the fare

due.
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In certain embodiments, the authorisation dataabbgeindicative of an expiration deadline,

wherein the taximeter's processor is operable timpe a validation of the authorisation data
object based on the expiration deadline to detexniinthe authorisation data object has
expired, and in the event of the authorisation ddijgct has expired, to transfer data to the

mobile device indicating that the authorisatioredatbject has expired.

In certain embodiments, the system includes theillmdbvice.

According to a preferred embodiment of the preseméntion, there is also provided a
method for enabling a passenger to authorise payofahe fare due from a taximeter via a
mobile device associated with the passenger, wihéinei mobile device includes a processor
in communication with memory and a transceiver, neimethe method includes:

the mobile device's processor generating in theilmalevice's memory, based upon
received wireless signals, a list of a pluralityeless devices able to communicate with the
mobile device, wherein one of the wireless devis¢le taximeter;

the mobile device's processor determining a reckesignal strength indicator for each
wireless device;

the mobile device's processor discriminating betwéhe plurality wireless devices
based upon the received signal strength indicatodetermine one of the wireless devices as
the taximeter; and

the mobile device's processor facilitating in bBkshing a wireless data
communication session with the wireless devicerdeteed as the taximeter in order to enable

the passenger to authorise payment of the fareidube mobile device.

In certain embodiments, the method includes:
the mobile device's processor determining a trétisg power level for each wireless

device; and
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the mobile device's processor discriminating betwie plurality of wireless devices
further using the transmitting power level for earineless device to determine one of the
wireless device as the taximeter.

In certain embodiments, the method includes theilmakevice receiving, via the mobile

device's transceiver, the transmitting power Iéngrh each wireless device.

In certain embodiments, the method includes theilmatevice determining a calibrated
transmitting power level from each wireless deviaderein each calibrated transmitting
power level is indicative of a transmitting powevél of the respective wireless device which

is adjusted according to a calibration factor.

In certain embodiments, the method includes theilmatevice receiving, via the mobile

device's transceiver, the calibrated transmittioger level.

In certain embodiments, the mobile device recefk@® each wireless device, via the mobile
device's transceiver, a calibration factor andaagmitting power level, wherein the method
includes:

the mobile device's processor determining a catidlol transmitting power level using
the calibration factor and the transmitting povesrel; and

the mobile device's processor discriminating betwie plurality of wireless devices
further based upon the calibrated transmitting povesel for each wireless device to

determine one of the wireless devices as the tagime

In certain embodiments, the mobile device's pramekx)s in the mobile device's memory
data indicative of advertisement messages recdroea the plurality of wireless devices and
a time which at least some of the advertisemensages were received by the mobile device,
wherein the method includes:
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the mobile device's processor determining a pesfadne which each wireless device
has been broadcasting to the mobile device; and

the mobile device's processor discriminating betwie plurality of wireless devices
further based upon the period of time each wirelieséce has been broadcasting to the mobile

device to determine one of the wireless devicdhagdaximeter.

In certain embodiments, the method includes theilmatevice's processor discriminating
between the plurality of wireless devices by getiregaa score, using one or more scoring
rules stored in the mobile device's memory, forheatreless device, wherein one of the

wireless devices is identified as the taximeteedam the respective score.

In certain embodiments, the method includes theilmakevice's processor facilitating in

establishing a secure wireless data communicaéssian with the taximeter.

In certain embodiments, the advertising messadeidas a taxi network identifier, wherein
the mobile device's memory has stored thereinakienetwork identifier, wherein the method
includes the taximeter's processor removing onmare wireless devices from the list which

fail to be indicative of the taxi network identifie

In certain embodiments, the method includes:

the mobile device's processor determining a deideatifier associated with each
wireless device based on the received wirelessaalsigwherein the mobile device's memory
has stored therein a taxi network device identited

the mobile device's processor removing one or mareless devices from the list

which have a device identifier which does not cgpand to the taxi network device identifier.

In certain embodiments, the taximeter includes acgssor in communication with a
transceiver and a memory having stored thereinwabte instructions which configure the

processor to facilitate electronic payment of e fdue, wherein the method includes:
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the taximeter's transceiver wirelessly broadcgstian advertisement message
indicating that the taximeter is available for efithing a wireless data communication
session; and

the taximeter processor facilitating in estabhghia wireless data communication
session with the mobile device in order to receivthorisation for electronic payment of the

fare due from the mobile device operated by thegrager.

In certain embodiments, the taximeter includes agggphical positioning unit that is in
communication with the taximeter's processor, wingtee method includes:

the taximeter's processor obtaining a pluralitygebgraphical coordinates from the
geographical positioning unit during the trip; and

the taximeter's processor recording in the taxen®tmemory trip data indicative of the

geographical coordinates, wherein each geograptomatinate is time-stamped.

In certain embodiments, the method includes thertaber's processor comparing one of the
geographical coordinates obtained from the geodgraplpositioning unit against a most

recently recorded geographical coordinate storethéntaximeter's memory, wherein in the
event that geographical coordinates are substhnsiahilar, the taximeter processor does not

record the obtained geographical coordinate imiater's memory.

In certain embodiments, the mobile device includeutput device in communication with

the mobile device's processor, wherein after theeleds data communication session is
established between the taximeter and the mobileeethe method includes the taximeter
wirelessly transferring the trip data to the moldlevice, and wherein the mobile device's

output device presents a route of the taxi usiedrip data.

In certain embodiments, the taximeter's memory s$tased therein toll data indicative of
associated entry and exit areas for one or moledta@lreas and a respective one or more toll

amounts, wherein the method includes the taxinsgpedcessor automatically detecting, using
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the recorded geographical coordinates, whethertdlxe has passed through one of the
associated entry and exit areas of one of the omeoce tolled areas, wherein in response to
the detection, the taximeter's processor modifiesfare due to include the respective toll

amount.

In certain embodiments, the method includes:

the taximeter's processor determining a durateiwéeen time-stamps of the respective
geographical coordinates associated with the dedesttry and exit areas;

the taximeter's processor comparing the duratigaingt one or more temporal
thresholds stored in the taximeter's memory; and

the taximeter's processor modifying the fare dueorling to the associated toll

amount in the event that the duration satisfieotieor more temporal thresholds.

In certain embodiments, each temporal threshold tsmporal range, wherein in response to
the taximeter's processor determining that the taurais within the temporal range, the
method includes the taximeter's processor modifffiegfare due to include the associated toll

amount.

In certain embodiments, the mobile device's menmay stored therein an authorisation data
object, wherein the authorisation data object isegated by a server processing system and
transferred to the mobile device, wherein after wheeless data communication session is
established the method includes:

the taximeter receiving the authorisation dataecbjfrom the mobile device
authorising payment of the fare due, wherein thb@aisation data object is indicative with an
account associated with the passenger and maidthinthe server processing system; and

the taximeter transfers the authorisation dataatlip the server processing system for

authorising the passenger's account to be delstat@ding to the fare due.
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In certain embodiments, the authorisation dataabbgeindicative of an expiration deadline,
wherein the method includes:

the taximeter's processor performing a validatibthe authorisation data object based
on the expiration deadline to determine if the atifation data object has expired; and

the taximeter's processor transferring data tontlobile device indicating that the
authorisation data object has expired in the ewktite authorisation data object is determined

to have expired.

According to a preferred embodiments of the presewention, there is also provided a
taximeter mounted within the taxi including a preger in communication with a transceiver,
a geographical positioning unit and a memory hawtuged therein: executable instructions
which configure the processor to calculate a fare by a passenger; toll data indicative of
associated entry and exit areas for one or moledtareas; and a respective one or more toll
amounts, and one or more temporal thresholds @asisociated entry and exist areas;

wherein:

the taximeter's processor is operable to obtgiuelity of geographical coordinates
from the geographical positioning unit during g tior the passenger in the taxi, wherein the
geographical coordinates are time-stamped;

the taximeter's processor is operable to autoalbticdetect, using the obtained
geographical coordinates, whether the taxi hasgoassough one of the associated entry and
exit areas of one of the one or more tolled areas;

the taximeter's processor is operable to determidaration between time-stamps of
the respective geographical coordinates assocmthdhe detected entry and exit areas;

the taximeter's processor is operable to comgageduration against one or more
temporal thresholds associated with the detecteg and exit areas; and

the taximeter's processor is operable to modigyféne due according to the associated

toll amount in the event that the duration satssfiee one or more temporal thresholds.
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In certain embodiments, the taximeter is configuced

wirelessly broadcast, via the taximeter's transgei an advertisement message
indicating that the taximeter is available for éfithing a wireless data communication
session; and

facilitate in establishing a wireless data comroation session with a mobile device
associated with a passenger in order to receivesdsation for electronic payment of the fare

due from the mobile device operated by the passenge

In certain embodiments, the taximeter is configucececord in memory trip data indicative of

the geographical coordinates of a route for thegrager.

In certain embodiments, the taximeter's processomoperable to compare one of the
geographical coordinates obtained from the geodgraplpositioning unit against a most
recently recorded geographical coordinate storethéntaximeter's memory, wherein in the
event that geographical coordinates are substhntsamilar, the taximeter processor is
operable to not record the obtained geographicaidioate in the taximeter's memory.

In certain embodiments, after the wireless datansamcation session is established between
the taximeter and the mobile device, the taximetaperable to wirelessly transfer trip data

indicative of a route of the trip to the mobile aevfor presentation to the passenger.

In certain embodiments, each temporal threshold tsmporal range, wherein in response to
the taximeter's processor determining that the tauras within the temporal range, the

taximeter's processor is operable to modify the €are to include the associated toll amount.

In certain embodiments, after the wireless data momcation session is established the
taximeter is operable to receive the authorisatizta object from the mobile device
authorising payment of the fare due, wherein thi@isation data object is indicative of an

account associated with the passenger and maidtdgethe server processing system,
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wherein the taximeter is operable to transfer théh@isation data object to the server
processing system for authorising the passengeruat to be debited according to the fare
due.

In certain embodiments, the authorisation dataabbgeindicative of an expiration deadline,

wherein the taximeter's processor is operable time a validation of the authorisation data
object based on the expiration deadline to detexniinthe authorisation data object has
expired, and in the event of the authorisation ddijgct has expired, to transfer data to the

mobile device indicating that the authorisatioredatbject has expired.

In certain embodiments, the taximeter receives @gicpulses from an encoder associated
with tyres of the taxi, wherein the processor @ taximeter is configured to:
determine a first distance travelled by the tastng the geographical coordinates;
determine a second distance travelled using tteepueceived from the encoder; and
determine, based on a discrepancy between thedfgtmnce and the second distance,
whether a discrepancy threshold stored in memosyblegn exceeded, wherein in response to

a positive determination, the processor deterntimgsthe taximeter requires reconfiguration.

Other aspects and embodiments will be apprecidwedighout the detailed description of the
preferred embodiments.

Brief Description of the Figures

Preferred embodiments of the invention are hereafescribed, by way of non-limiting

example only, with reference to the accompanyirggvilrgs, in which:
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Figure 1 illustrates a functional block diagramaof example processing system that can be
utilised to embody or give effect to a particular@diment;

Figure 2 illustrates an example network infrastuoetthat can be utilised to embody or give
effect to a particular embodiment;

Figure 3 illustrates an example taximeter for usa taxi; and

Figure 4 illustrates an example system for use thightaximeter of Figure 3.

Detailed Description of Embodiments

The following modes, given by way of example oraye described in order to provide a more

precise understanding of the subject matter oeéepred embodiment or embodiments.

In the figures, incorporated to illustrate featucfsan example embodiment, like reference

numerals are used to identify like parts throughbatfigures.

A particular embodiment of the present invention ba realised using a processing system,
an example of which is shown in Figure 1. In madtr, the processing system 100 generally
includes at least one processor 102, or processiigr plurality of processors, memory 104,
at least one input device 106 and at least oneubdggvice 108, coupled together via a bus or
group of buses 110. In certain embodiments, idpwtce 106 and output device 108 could be
the same device. An interface 112 can also be gedvior coupling the processing system
100 to one or more peripheral devices, for exanmkrface 112 could be a PCI card or PC
card. At least one storage device 114 which hoasdsast one database 116 can also be
provided. The memory 104 can be any form of mendawice, for example, volatile or non-

volatile memory, solid state storage devices, maguevices, etc. The processor 102 could
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include more than one distinct processing devioe,ekample to handle different functions

within the processing system 100.

Input device 106 receives input data 118 and celude, for example, a keyboard, a pointer
device such as a pen-like device or a mouse, awatieiving device for voice controlled
activation such as a microphone, data receiventanaa such as a modem or wireless data
adaptor, data acquisition card, etc. Input dat& dduld come from different sources, for
example keyboard instructions in conjunction witttadreceived via a network. Output device
108 produces or generates output data 120 andnchrde, for example, a display device or
monitor in which case output data 120 is visuapriater in which case output data 120 is
printed, a port for example a USB port, a peripheoanponent adaptor, a data transmitter or
antenna such as a modem or wireless network adatorOutput data 120 could be distinct
and derived from different output devices, for epsena visual display on a monitor in
conjunction with data transmitted to a network. Aeu could view data output, or an
interpretation of the data output, on, for examplenonitor or using a printer. The storage
device 114 can be any form of data or informatitoragye means, for example, volatile or

non-volatile memory, solid state storage devicemgmetic devices, etc.

In use, the processing system 100 is adapteddw alhta or information to be stored in and/or
retrieved from, via wired or wireless communicatioreans, the at least one database 116.
The interface 112 may allow wired and/or wirelessnmunication between the processing
unit 102 and peripheral components that may sersgeaialised purpose. The processor 102
receives instructions as input data 118 via inpuice 106 and can display processed results
or other output to a user by utilising output devitD8. More than one input device 106
and/or output device 108 can be provided. It shbelédppreciated that the processing system

100 may be any form of terminal, server, specidlisardware, or the like.

The processing system 100 may be a part of a nkeddotcommunications system 200, as

shown in Fig. 2. Processing system 100 could odntee network 202, for example the
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Internet or a WAN. Input data 118 and output d&?@ tould be communicated to other
devices via network 202. Other terminals, for exnghin client 204, further processing
systems 206 and 208, notebook computer 210, maiefomputer 212, PDA 214, pen-based
computer 216, server 218, etc., can be connectegktiwork 202. A large variety of other
types of terminals or configurations could be séti. The transfer of information and/or data
over network 202 can be achieved using wired conications means 220 or wireless
communications means 222. Server 218 can facilttaetransfer of data between network
202 and one or more databases 224. Server 218 rendromore databases 224 provide an

example of an information source.

Other networks may communicate with network 202r Egample, telecommunications
network 230 could facilitate the transfer of datwreen network 202 and mobile or cellular
telephone 232 or a PDA-type device 234, by utijsivireless communication means 236 and
receiving/transmitting station 238. Satellite conmications network 240 could communicate
with satellite signal receiver 242 which receivesagsignals from satellite 244 which in turn is
in remote communication with satellite signal traitter 246. Terminals, for example further
processing system 248, notebook computer 250 llisattelephone 252, can thereby
communicate with network 202. A local network 26ich for example may be a private
network, LAN, etc., may also be connected to nekwfl2. For example, network 202 could
be connected with Ethernet 262 which connects teal®i264, server 266 which controls the
transfer of data to and/or from database 268, aimiep 270. Various other types of networks

could be utilised.

The processing system 100 is adapted to communigiite other terminals, for example
further processing systems 206, 208, by sendingecwlving data, 118, 120, to and from the
network 202, thereby facilitating possible commatien with other components of the

networked communications system 200.
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Thus, for example, the networks 202, 230, 240 nmaynfpart of, or be connected to, the
Internet, in which case, the terminals 206, 213, 2dr example, may be web servers, Internet
terminals or the like. The networks 202, 230, 2260 may be or form part of other
communication networks, such as LAN, WAN, etherrteken ring, FDDI ring, star, etc.,
networks, or mobile telephone networks, such as GSIMA or 3G, etc., networks, and may
be wholly or partially wired, including for exampleptical fibre, or wireless networks,

depending on a particular implementation.

Referring to Figure 3 there is shown a taximeteatesy 300 including a taximeter 301. The
taximeter 301 is configured for installation in thaxi. The taximeter 301 includes a
processing system which is substantially based ypocessing system 100 discussed in
relation to Figure 1.

Referring more specifically to Figure 3, the taxiere301 includes a central processor 302
coupled to a memory 304 via a bus 390. The ceptmdessor 302 also includes a number of
peripheral devices which are in data communicatith to the central processor 302 via the
bus 399.

In particular, the peripheral devices that areammunication with the processor 302 include
an input control unit 318, one or more communicatievices 316 (i.e. transceiver) which can
be coupled to a SIM (Subscriber Identification M&jwcard 314, an accelerometer 324, an
optical sensor 326, a touch screen display 328\l@ (Near Field Communication) reader
330, a secure crypto-processor 334, a clock 3gepgraphical positioning unit 337 (utilising

the GPS system, the GLONASS unit, the Galileo systdhe IRNSS system, and/or the
Beidou Navigation Satellite System) and an intexf838. These peripheral devices of the
device 301 are integrated within a housing of #éeémeter 301 and are thus non-removable

peripheral devices.
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The taximeter system 300 also includes a numberedpheral devices which are located
external to the housing of the taximeter 301. Irtipalar, the taximeter system 300 includes a
geographical positioning antenna 344 coupled taydegraphical positioning unit 337, one or
more passenger detection sensors 346, a printer &8348N pad 350, an encoder 352 for
measuring the rotation of one or more of the wheélthe taxi, one or more cameras 353
located external to and mounted upon the taxi, amdiideo camera 332 located internally
within the taxi. It will be appreciated that somfetltese devices that are located externally of
the housing may communicate wirelessly with thecpssor 302 via the communication

device 320 or via a wired communication medium.

A calibration device 342 can be releasably couptethe taximeter 301 via the interface 338
in order to calibrate the taximeter 301 for thecsipetaxi. Additionally, an additional PIN pad
device 340 can be releasably coupled to the tarin3€tl via the USB interface. Optionally, a
storage device 339 can be releasably coupled tdethiee 301.

The memory 304 of the taximeter 301 includes adiegtpon store 308 having stored therein
a number of executable applications which can becebed by the processor 302 of the
taximeter 301. In particular, the application st8@8 includes a configuration application 309,
payment application 310, a meter application 312eporting application 314, a news

application 316 and an operating system 317. Thaong 304 also includes a data store 306
which stores therein various data for the taximé&@t. In particular, the data store 306
includes fare data 354, toll data 356, payment 888 operational data 360, driver data 362,
passenger detection data 364, trip data 366, kiey3#8, and configuration data 370.

The taximeter system 300 can be part of a netwosgstém such as that depicted in Figure 2.
In particular, referring to Figure 4 there is shoawmomputer network system 400 including
the taximeter system 300. The taximeter systemiS® data communication with a server

processing system 410. The communication betweesytem 300 and the server processing
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system 410 is generally performed wirelessly usimg or more networks wherein the

wireless communication device 320 is utilised tal#a the wireless communication.

The taximeter system 300 is also in communicatidh & payment processing system 470 to
process financial payment data for completing tlaynpent transaction. Generally, the
taximeter system 300 wirelessly communicates wighgayment processing system 470 using

the wireless communication device 320.

The taximeter system 300 can also be in commubpitatith a mobile communication device
450 associated with the passenger of the taxi.ndigile communication device is preferably
provided in the form of a smartphone or tablet pesing system. The mobile communication
device includes a processor 451, a memory 452nput idevice 453, an output device 454,

and a transceiver 455 coupled together by a bus 456

In one particular form, the mobile communicatiorvide 450 executes a mobile computer
application 460 stored in memory 452 in order tmownicate with the taximeter system 300.
Generally, communication between the taximeteresys300 and the mobile communication
device 460 is performed wirelessly using the wsgleommunication device(s). Preferably,
the data communication is performed using Bluetqothtocol. In one form, the Bluetooth
protocol can be Bluetooth Low Energy protocol, keer other earlier Bluetooth protocols
(i.e. versions 1, 2 or 3) can also be utilised. Ee&r, in other variations, the wireless
communication device 320 of the taximeter systeri 8tay be a wireless router which
establishes a wireless hotspot using Wi-Fi withi@ taxi, wherein the mobile communication
device 450 can communicate with the system 300gutie wireless hotspot. The mobile
communication device 450 can also be in data conpation with the server processing

system 410 via the computer application 460.

The server processing system 410 includes a dateegsing system 420 for collecting,

transferring and processing data received fromtéixémeter system 300 as well as other
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devices of the network 400, an application sen@&® # enable communication with the
computer application 460 executed by the mobile rnomication device 460, and a web
server 440. The web server 440 enables communich&tween the server processing system
410 and one or more computer terminals 480 such @®cessing system 100, wherein the
computer terminals 480 interprets a web-browsetiedpmn 490 to display information to a
user of the computer terminal 480 and to enablencanication with the server processing
system 410. It will be appreciated that each teamilevice 480 is a device that can access a

web-page via a wide area network such as the lkettern

The taximeter 301 and taximeter system 300 areiguamefd to receive electrical power from

the battery of the taxi.

In use, once the taximeter system 300 is operdtiopaeceiving electrical power from the

taxi, the taximeter 301 performs a boot-up proedssrein the operating system 317 boots up.
Once the boot-up process has been completed, deegzor 302 controls via the touch screen
display 328 to display a user interface of the apeg system 317. The taxi driver may be
presented with a login interface wherein the takvet enters identification data, such as a
username and password, to identify the taxi drigdternatively, the taxi driver may have

associated therewith an NFC enabled device sualsasart card enabled device which can be
located by the driver within a reading proximity thie taximeter 301 in order to obtain an

identity of the taxi driver. The operating systefi¥ 3nay authenticate the taxi driver based on
local driver data 362 stored in the data store &Wdor transfer an authentication request to
the server processing system 410 for authentic#ii@gaxi driver, wherein a message may be
transferred back to the taximeter 301 from the exeprocessing system 410 indicative of the

outcome of the authentication such that accedsettaiximeter 301 is granted or denied.

When a passenger enters the taxi, the taxi drigerigteract with the meter application 312
which is executing by the processor 302 to begoonding the fare. The interaction with the

meter application 312 can be via the touch scretarface 328. The tactile input controls 318
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may alternatively be used by the taxi driver inesrtb ease the selection process for the taxi
driver. Upon interaction, the processor 302 exeguthe meter application 312 utilises the
fare data 354 stored in the data store 306 to lzécuhe fare for the trip in real time.
Generally, the processor 102 executing the metelication 312 uses a combination of rules
to determine the fare due during the trip. The ffata 354 includes fare tables which can be
updated in the device 301. Generally, the fareithealculated by processor 102 executing the
meter application 312 based on the distance tevelhd the time of the trip. The distance
travelled is calculated using signals received ftbenencoder 352 which indicates rotations of
the wheels of the taxi. Other factors may also tidesed for calculating the fare. For example,
the time or day (i.e. weekday or weekend) whichttipecommences may result in a higher or
lower fare being applicable. Additionally, as Wik discussed in more detail below, any tolls
that may be incurred during the trip may also beéeddo the due amount. The processor 302
executing the meter application 312 presents armagfication interface via the touch screen

interface during the trip such that the passengeibe aware of the accruing amount due.

The processor 302 executing the meter applicatibh &so utilises the toll data 356 to
automatically determine tolls that are incurredimgirthe trip. The toll data 356 defines a
plurality of associated entry and exit areas fdletbareas of a road network. The entry and
exist areas are geographical areas which definen e taxi has entered or exited upon a
road which an associated toll. During the trip,adatdicative of the time-stamped data
geographical coordinates are recorded in the mer@@4dyperiodically by the processor 302
using the geographical positioning unit 337 andggaphical positioning antenna 344 and
stored in the data store 306 as trip data 366, aum¢ne trip data 366 stored is associated with
an identity for the specific trip for the passengéhe clock 336 may be used for time-
stamping geographical coordinates if required, h@weit is also possible that the
geographical coordinates provided to the proceaseralready time-stamped. Furthermore,
the processor 302 can record in memory 304 onhhange in geographical coordinates
between the most recently obtained geographicaidowate and the most recently recorded

geographical coordinate in order to increase tbege capabilities of the memory 304 of the
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taximeter 301. The processor 302 executing the magialication 312 continuously compares
the latest recorded geographical coordinate agamstor more of the entry and/or exist areas
defined in the toll data 356. In the event the taxidentified as having passed through an
entry area of a tolled area, the processor 302 dadgéled entry event in the trip data 366 and
the time which this entry occurred. The process@ceting the meter application 312 then
continues to continuously compare a selection eflaitest recorded geographical coordinates
during the trip against the defined entry and exdas until there is a detection of the taxi
having passed through an exit area of a tolled diea exit area detected and the time that the
taxi passed through the exit area are recorddukitrip data 366. The processor 302 executing
the meter application 312 then attempts to matehditected exit area with the previously
detected entry area based on the associated entrgxt areas defined in the toll data 356.
Each associated entry and exist areas have onererassociated temporal thresholds such as
a temporal range which are stored in memory 304dmiithes a lower and upper limit as to
how long it should take for the taxi to pass betwtee areas. The processor 302 executing the
meter application 312 compares the temporal durdietween the taxi passing between the
entry and exit areas against the temporal rangéhdnevent that the duration between the
detections falls outside the temporal range, tlregssor 302 executing the meter application
312 dismisses the toll detection. However, in tlvené that the duration between the
detections falls within the temporal range, thecpssor 302 executing the meter application
312 retrieves from the toll data 356 a toll amoasgociated with the detected entry and exit
areas which is then combined with the accruing arhdue for the trip and displayed upon
the touch screen display 328. As such, the toudenscdisplay 328 displays in real time the
amount accrued from the toll incurred rather thiae taxi driver requiring to include this
amount with the accrued amount at the end of ipeThe processor 302 executing the meter
application 312 may also use the time stamped gpbgral coordinates to determine a
direction which the taxi is travelling to determimdnether a toll should be incurred by the

passenger (i.e. directional dependent tolls).
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In one form, the taximeter's processor 302 compatekeast some of the geographical
coordinates obtained from the geographical posimrunit 337 against a most recently
recorded geographical coordinate stored in themntetar's memory. In the event that
geographical coordinates are substantially simileg taximeter processor 302 does not record
the obtained geographical coordinate in taximetersmory 304. This configuration is
advantageous in order to increase storage capeditit the memory 304 such that the same or
substantially similar geographical coordinate it recorded in memory a plurality of times in

the instance when the taxi is substantially statipn

At the end of the trip, the taxi driver can inpug ¥he tactile input controls 318 or the touch
screen display 328 that the trip has ended. Inoresyn the processor 302 executing the meter
application 312 stops the calculation of the aecgtamount due thereby defining a final due
amount. A payment application 310 is then execbtethe processor or via input by the taxi
driver. The payment application 310 displays aerfiace indicating the final due calculated

by the meter application 312 a number of optiompfyment by the passenger.

In particular, the passenger may wish to utilise BiN pad device 340,350 to pay the final
amount due. In particular, a financial instrumanttsas a card including a magnetic stripe or
a smart card can be utilised to perform the finanttansaction. An input means of the PIN
pad device 350 may be utilised to provide a petsatentification number to verify the

financial transaction although this may not be Beagy depending upon the type of
transaction. In the event that the taxi is locatedn area where the communication device
320 is able to wirelessly communicate with the pagthprocessing system 470, encrypted
data is then transferred from the PIN pad devide t86the secure crypto-processor 334 to
process the encrypted financial transaction datéctwlis wirelessly transferred by the

communication device 320 to the payment processystem 470 (see Figure 4, commonly
referred to as a “switch”). A message is then remkiby the taximeter 301 via the

communication device 320 indicating whether thearficial transaction was successfully

processed. A payment record that is recorded bpribeessor 302 as payment data 358 is then
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stored in the data store 306 indicative of therfoia payment processed, wherein a driver
identity is recorded in association with the paymetord to identify the driver associated

with the transaction. However, in instances whére taxi is located in areas where the
communication device 320 is unable to wirelessijmewnicate with the payment processing
system 470, the secure crypto-processor 334 stbeegncrypted financial transaction data
which can be processed at a later time/date whemmtmication with the payment processing

system 470 is available. The encrypted financehdaction data may be associated with an
expiration date wherein the financial transactiatadnust be processed prior to the expiration
date.

Another payment option includes allowing the pagserto complete the financial transaction
using a NFC enabled device such as a NFC enabigdegua card or an NFC enabled mobile
communication device 450. In particular, the pageeplaces the NFC enabled device within
a defined proximity of the NFC reader wherein thEQNreader and the NFC transmitter
couple such that data is wirelessly transferredhftbe NFC enabled device to the taximeter
301 for processing by the secure crypto-proces3ér 3

In another option, the passenger may wish to dseacial payment tool which utilises visual
indicia, such as a bar code or the like. For examplprinted coupon/voucher bearing visual
indicia may be presented or visual indicia may Epldyed upon the passenger’s mobile
communication device 450. The visual indicia carsbanned by the optical sensor 326 and
the taximeter 310 processes the captured visudiantb facilitate the financial transaction.
For example, an identifier may be determined bageon scanned visual indicia by the
processor 302 and the identifier is then transfethee payment processing system 470 if
available. If communication with the payment preteg system 470 is unavailable, the

identifier is stored in memory for later processing

In another option, the passenger may completeitfandial transaction using their mobile

communication device 450, wherein the processocigre a mobile computer application
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460 which communicates with the application sed@0 of the server processing system to
facilitate the payment. In particular, the passengay have registered an account with the
application server 430. The passenger can laurehgplication 460 wherein authorisation to
pay the amount due and an identity of the taxijae801 or trip is transferred to the server
application. The passenger can input at least soinikese details or the device 301 may
wirelessly transfer this data to the applicatiol® 4 the communication device 320 such as
via Bluetooth or Wi-Fi. When the application serd@0 receives the data from the application
460, the application server 430 facilitates thenpayt of the amount due. In one form, the
passenger may have credit associated with theteegis account, wherein the application
server 430 facilitates the debiting of the credgariated with the passenger. Alternatively, the
passenger may have credit card or direct debit state@d in association with the registered
account, wherein the application server 430 fatdd the processing of the amount due in
combination with the payment processing system d43i0ig these stored details. In some
embodiments, the passenger may require to prowl@atification data via the mobile

communication device 450 such as a username apad&sword in order to verify their

identity to the application server 430 prior toifiéating the financial transaction. A message
is sent from the payment processing system 47@eocapplication server 430 indicative of

whether the transaction was successful. The messdpgen transferred to the taximeter 301
via the data processing system 420 using the igenitithe taxi or the device 301 in order to

display via the touch screen display the resulthef transaction. The application server 430
also transfers an indication of the result of amsaction to the application 460 of the mobile

communication device 450.

In another option, the passenger may utilise th@icgiion 460 of the mobile communication
device 450 to establish a wireless data commuicatession with the device 301 of the taxi,
wherein the device 301 receives payment authosisatata from the mobile communication
device operated by the passenger. As discusse@ alh@passenger has an account registered
with the application server 430. The applicatior® 46ceives one or more authorisation data

objects from the application server 430. Each aightion data object is effectively a virtual
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payment instrument which provides the passengenoasation to debit the passenger's
account maintained by the server processing systdmen the passenger is required to pay a
fare, one of the authorisation data objects catrdresferred from the mobile communication
device 450 to the taximeter 301, whereby the tatem801 can arrange for the passenger's

account to be debited the fare based on the aattimm data object.

Each authorisation data object is indicative of fhessenger's account with the server
processing system 410. Additionally, each authtideadata object can be indicative of an
expiration deadline. Each authorisation data objecpreferably encrypted by the server
processing system 410. The server processing sy&t@mmaintains, in the server data store

415, data indicative of the authorisation data cisjessued to each passenger.

The application 460 may automatically receive onenore authorisation data objects from

application server 430 when the application 460aisnched by the passenger and the
application 460 is able to establish a data comoatimin connection with the application

server 430. It will be appreciated that the passengay require to be identified (user name
and password, and/or biometric). Alternatively, passenger can interact with the application
460 to send a request to receive one or more as#tion data objects. The authorisation data
objects are stored in the memory 452 of the matml@munication device 450. The processor
451 executing the application 460 can store théaiigation data objects in a queue data
structure, wherein the oldest authorisation dajaeabbs stored at the start of the queue (i.e.
First In First Out data structure). When an ausaiion data object is to be used, the oldest

authorisation data object is transferred to thenater 301 to authorise the payment.

When the passenger approves payment of the fareviduéhe application 460 which is
executing by the processor 451, an authorisatata dbject is retrieved by the processor 451
from the memory 452 of the mobile communication idev450 and transferred to the
taximeter 301. The used authorisation data obgetttan purged from authorisation data object

gueue. Preferably, the transferred authorisatida daject is encrypted. The taximeter 301
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then decrypts the authorisation data object anfopes a temporal validation process to
determine whether the authorisation data objetengporally valid. In particular, the taximeter
301 compares the expiration deadline indicatedheyauthorisation data object against the
current time indicated by the clock 336. In therévihat the authorisation data object has
expired, the taximeter 301 transfers an expiratimessage to the mobile communication
device 450 requesting a further authorisation dajact to be provided to the device which is

temporally valid.

Once a temporally valid authorisation data objext been identified by the taximeter 301, the
taximeter 301 may forward the authorisation datgailto the server processing system 410
for processing, such that the passenger's acceuathited accordingly. The server processing
system 410 updates the server data store 415 twdré¢bat one of the authorisation data

objects issued to the passenger has been usedngattion message may be received from
the server processing system 410 by the taximetigcating whether the transaction has been
successfully completed, wherein the taximeter 3@sgnts the transaction message via the
display 328.

In particular situations, the taximeter 301 may betable to establish a data communication
connection with the server processing system 40 due to poor reception). Alternatively,
the taximeter 301 may be configured to simply regyeocessing of the authorisation data
object at a later time when a secure data conmectia be established between the taximeter
301 and the server processing system 410. In thetances, the processor 302 of the
taximeter 301 stores the authorisation data oljeatemory 306 such that the authorisation
data object can be processed at a later time.elsetBituations, the transaction is presumed to
be valid (upon successful analysis of the deadiihéhe authorisation data object), and a
successful payment indication is presented byakienieter 301 via the display 328.

In this example where the passenger's mobile corwation device 450 establishes a

wireless data communication session with the tatem&01, it is important that the mobile
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communication device 450 establishes the wirelegs. dommunication session with the
correct taximeter 301, otherwise a different pageesa fare could be paid by the respective
passenger. This problem is particularly an issuar@as such as taxi ranks and areas where
customers continuously drop off passengers (ipogs) due to the number of taximeters
within a wireless proximity of the mobile commurtica device 450. To overcome this
problem, the processor 451 of the mobile devicefdteds a list of wireless devices according
to a taxi network identifier and then discriminatestween a list of the remaining wireless

devices based at least upon a received signapgstramdicator for each wireless device.

In particular, each advertising message receivethbymobile device 450 includes a device
identifier, such as a UUID, which can be indicatofehe taxi network identifier. The mobile

device 450 has stored in memory the taxi netwoektifier, wherein each wireless device in
the list is analysed to determine if it includes thxi network identifier. Advertising messages
for wireless devices which are not indicative of taxi network identifier are removed from

the list.

The mobile device 450 then transfers a requestath eemaining wireless device to request
one or more attributes. One of the attributes retaecan be an operating status code which is

indicative of a status of the wireless device 3amples of status codes are provided below:

Status Code Status

FP Fare paid
MR Meter running
NH Not for hire
DA Device attached
PN Pay Now

VA Vacant
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The status code can be used by the processor 483 ahobile device 450 executing the
application to further filter the list. In parti@al the application 450 deletes from the list
responses from devices which do not have a statiles indicative of a meter running (MR) or

a payment being due (PN).

Once the filtering process has been performed éyfiplication 460 which is being executed
by the processor 451, the list may include onlyngle wireless device in the list of wireless
devices. In this case, a wireless connection, ascn Bluetooth connection, can be established
automatically between the mobile communication cevi50 and the wireless device which is
the taximeter 301. Alternatively, the passenger tmayequired to confirm the establishment
of the connection via the application 450 using iteut device of the mobile device 450.
Once the connection has been established, detailseotrip can be transferred from the
taximeter 301 to the application 450 for preseatatd the passenger. The passenger can then
select to pay the fare due as discussed above,eimhan authorisation data object is

transferred to the taximeter 301 for authorisingmpant as discussed above.

In certain circumstances where multiple taxis addeated within the wireless proximity (i.e

at a drop-off point of an airport), the filteredtliof responding devices may still include more
than one potential device which could be the tai@m@&01. In these circumstances, the
processor 451 executing the application 460 detexsna received signal strength indicator for
each wireless device. The processor executinggpkcation then discriminates between the
plurality wireless devices based upon the recesigdal strength indicators to determine one
of the wireless devices as the taximeter 301. F@ample, each received signal strength
indicator can be compared to received signal streimglicator thresholds stored in memory
452. Alternatively, a score may be calculated k& phocessor 451 of the mobile device 450
using the determined received signal strength atdicfor each wireless device in the filtered
list. The processor 451 executing the applicati@® 4hen facilitates in establishing the

wireless data communication session with the waeldevice determined as the taximeter 301
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in order to enable the passenger to authorise patyofehe fare due via the mobile device
450.

The processor 451 of the mobile device 450 exegutia application 460 can also determine
a transmitting power level for each wireless dewicaiding in the discrimination process. For
example, the transmitting power level may be stamedemory 452 of the mobile device 450,
wherein the processor 451 retrieves the transmitifpower level from memory 452.
Alternatively, the mobile device 450 may transfaequest to each wireless device requesting
the respective transmitting power level, whereiohewireless device responds transferring
data indicative of the transmitting power levelthe mobile device 450. In one form,the
mobile device 450 executing the application 46@eines a calibrated transmitting power
level for each wireless device in aiding in thecdmination process. For example, the
response may include a calibrated transmitting pdexes| or a calibration factor which can
be used by the processor 451 of the mobile dewbOetd determine the calibrated transmitting
power level. Due to particular taximeters and thsoaiated antennas being installed in taxis in
various locations, certain taximeters will be meffective in transmitting wireless data than
others and thus the received signal strength amdramsmitting power level may need to be
adjusted to accurately discriminate amongst theapty of wireless devices to determine the
taximeter 301. To address this issue, the taxinB&#&rhas stored in memory data indicative of
the calibration factor to adjust the reported traitting power level of the taximeter 301, or
alternatively the taximeter 301 can have storednemory 304 the reportable calibrated
transmitting power level. The processor 451 of thebile device 450 can then use the
reported calibrated transmitting power level arelibceived signal strength indicator for each
wireless device (such as comparisons to one or ihoesholds) to identify which wireless

device is the taximeter 301.

Additionally or alternatively, the mobile devicgisocessor 451 logs in the mobile device's
memory 452 data indicative of advertisement messegeived from the plurality of wireless

devices and a time which at least some of the &idearent messages were received by the
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mobile device 450. The processor 451 of the maiieice 450 can determine a period of
time which each wireless device has been broadcptiithe mobile device 450 and use these
periods of time to determine which wireless deugdikely to be the taximeter 301. For
example, for a list of two wireless devices, thegassor 451 of the mobile device 450 may
identify that one wireless device has only beeraficasting for one minute whereas the other
wireless device has been broadcasting for at feestninutes. Based on this comparison, the
wireless device which has been broadcasting ferfinnutes is identified as being more likely
to be the taximeter 301 for the passenger due werasement messages being received
throughout the trip.

The processor 451 executing the application 460 ampgyy one or more scoring rules which
are stored in memory 452 to each wireless devicthenfiltered device list to determine a
weighted score for each device. The weighted sémresach device is then used by the
processor 451 to order the filtered device listerein the device with the highest (or most
favourable) weighted score is considered by thegmsor 451 the most likely to be taximeter
301 associated with the passenger's taxi.

An example list of scoring rules with an associateighted score are provided below.

Scoring Rule Score

The mobile communication device has
received advertising messages from with the 10
respective wireless device over a threshold

period of time (i.e. 5 mins)

Highest strength signal

Status is PN (pay now) 4

Preferably, using the scoring rules, the proced&dr of the mobile device 450 is able to

identify the wireless device as the taximeter 30d autonomously facilitate in establishing a



10

15

20

25

-39 -

secure wireless data communication session withtdlkeneter. As discussed above, the
wireless data communication session may be edteblisusing Bluetooth protocol.
Authorisation of the payment can then be perforraeddiscussed above in relation to the

transfer of an authorisation data object to theae801.

Alternatively, the processor 450 executing the @ppbn 460 presents the ranked device list
such that the device with the highest weightedesé®rgraphically larger on the application
interface than the other device(s) in the rank#dréd device list. For example, a larger
confirmation button may be presented in relatiortite device with the highest weighted
score, thereby indicating that the respective devg considered the most likely to be
taximeter 301. Once input has been received franp#ssenger indicating which device in the
ranked filtered device list is taximeter 301, th&eless data communication session is
established between the taximeter 301 and mobitemamication device 450. Authorisation
of the payment can then be performed as discudsedean relation to the transfer of an

authorisation data object to the device 301.

Upon completion of the financial transaction a necés provided to the passenger. In one
form, a physical receipt is printed using the m@ir@48. The printed receipt may include a trip
identifier which can be used by the passenger uasitgrminal 480 to retrieve an electronic
receipt including additional information about ting. In particular, the passenger can access
a passenger portal via a web browser 490 whereirpdssenger can input the trip identifier
which is transferred to the web-server 440. The-saer 440 then queries the server data
store 415 to retrieve trip data 366 and associpéganent data 358 for the trip identified by
the trip identifier. A visual representation of ttig data 366 may be generated by the server
processing system 410 in the form of a map indieatif the start point of the trip, the end
point of the trip and the route, wherein the maprissented as part of the electronic receipt.
The amount charged for the trip is also retrievedvall as an indication of tolls incurred and
optionally the rates that were applied, whereis #dditional information is presented as part

of the electronic receipt.
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In another form, the electronic receipt can beeeéd via the mobile communication device
450 if payment was made via the application 460pénticular, upon payment, a receipt
section of the application 460 can be selectedhbypassenger, wherein a list of receipts for
paid trips is displayed. The passenger can seleetad the trips via the application 460
wherein a receipt request indicative of the idgnoit the trip is transferred by the processor
451 via the transceiver to the application serv@®.4Similarly to the above situation,
additional information associated with the tripe$rieved from the server data store 415 and
transferred back to the mobile communication devise for display within the interface of
the application 460. Alternatively, when paymentdfip is completed, the electronic receipt
is transferred for storage by the mobile commurocatievice 450 such that a receipt request

does not need to be transferred to the server gsotesystem 410 in the future.

In another embodiment, the application 460 can leralser to review the route taken by the
taxi driver prior to completing the financial tracsion. In one form, the taxi driver can
interact with the device 301 via the touch screispldy 328 or controls 318 to issue a route
review request in order to present the trip datd, 86 a representation thereof, via the touch
screen display 328. In particular, a map may beegegad or requested by the processor 301
from a third party processing system indicativehe route indicated by the trip. In another
form, the route review request is transferred fribra mobile communication device 450
associated with passenger to the server procesgstgm 410 to retrieve the trip data 366
associated with the trip. Alternatively, the mobimmunication device 450 may
communicate with the device 301 to retrieve the data 366. A map can then presented via
the application 460 to enable the passenger t@wethe route to ensure that the taxi driver
has taken the appropriate route. It will be ap@teci that the passenger can view the route in
real time via the application 460 during the téalditionally, the fare being calculated by the
meter application 312 of the taximeter can be prieskby the application 460 in real time via

wireless communication between the mobile devideatd the taximeter 301.
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In the event of a visually impaired passenger, @aditput may be provided by the taximeter
301. In particular, the taximeter 301 includes easer 319 to emit audio output indicative of
the amount due for the fare and optionally comptner the fare (tolls, fare rates, etc).
Additionally, the speaker 319 may emit audio outpdicative of the route taken based upon
the trip data 366. If the passenger utilises theilm@ommunication device 450, audio output
may be emitted from the mobile communication devig@ under control from the application

460 indicating the fare due and/or the route tdkethe trip.

Periodically, the taximeter 301 can transfer the data recorded in memory 304 to the server
processing system 410 for storage. This transteibegperformed wirelessly. Upon successful
transfer, the taximeter 301 can purge the trip deden memory 304 in order to provide

additional storage space for further routes.

The accelerometer 324 of the device 301 can be tseatktect the proper acceleration
experienced by the taximeter 301 located within tde@. The proper acceleration may be
sensed periodically and recorded periodically bg tAximeter 301 or optionally only
instances of the proper acceleration exceedingpepracceleration threshold are recorded as
part of the operational data 360. The proper acab® can be used by the server processing
system 410 to determine unusual driving events sisca crash or erratic driving by the taxi
driver. This data can be accessed by an owner eoftaki, or another authorised operator
operating a computer terminal 480 which is in comimation with the web-server 440 of the

server processing system 410.

Additionally, the processor 302 of the taximetel 8n use the proper acceleration sensed by
the accelerometer 324 to control operation of the or more external cameras 353 and also
the storage of image/video data captured by thereak cameras 353. In particular, in the

event of an accident which the taxi is involvedimage/video data can be stored in memory

of the taximeter 301 such that this data can ler laged for determining fault of an accident.
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The rate of capture of image/video data can beeas®d by the processor 302 in response to

detecting that the proper acceleration has exceadectshold indicative of an accident.

The processor 302 of the taximeter 301 is opert&blgerform a calibration check process
using the geographical locations obtained by tlegggphical positioning unit and the encoder
signals received from the encoder are accurate. ddibration check process can be
scheduled to be performed by the taximeter orntlwa performed on demand by receiving a
calibration request from the server processingesystin particular, the taximeter 301 has
stored in memory 304 an encoder calibration vahdicative of the distance travelled per
pulse received from the encoder. The encoder ediltor value is used by the processor 302 of
the taximeter 301 to calculate a distance travelkdg the encoder signals received, wherein
an encoder dependent distance in stored in men@yBthe taximeter. The processor 302
also uses the geographical coordinates to deterrtheedistance travelled, wherein a
geographical positioning unit dependent distancstased in memory 304 of the taximeter.
The processor 302 then determines the discrepaetayebn the distances for a period of time.
The processor 302 then determines whether theegiaocy equals or exceeds a discrepancy
threshold set in memory of the taximeter, wherginrasponse to a positive outcome the
processor 302 determines that the respective téginsgstem 300 requires re-calibration. In
this instance, the processor 302 controls the alysf present a message indicating that the
taximeter is due for recalibration. Additionallyecalibration data is transferred by the
taximeter 301 to the server processing systematidig that the recalibration of the respective
taximeter system 300 is required. The taxi candtermed by the driver to a taxi depot for
recalibration. The processor 304 can be configioedompare the distances which are not
temporally associated with proper acceleration dedacating that the proper acceleration of
the taxi exceeded an acceleration threshold inrdaadprovide accuracy when calculating and
comparing the distances. In certain embodimehis,processor 302 can be configured to
prevent the meter application being able to opelae determine a fare due) after
determining that recalibration is required in orderforce the driver to return the taxi for

calibration. In certain embodiments, the proceS8& can be configured to prevent the meter
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application being able to operate after a temptinashold stored in memory 304 after the

taximeter 301 has determined that recalibratioegsiired.

The taximeter 301 can be configured to perform K salibration process in order to

determine the encoder calibration value which @est in memory 304. In particular, the
processor determines based on the geographicatlinates a distance travelled and then
divides the distance by the number of encoder putseeived from the encoder over this
period of time to determine the encoder calibratialue which is stored in the memory 304.

The self calibration process may be a schedulewasth the taximeter 301 performs.

In an alternative arrangement, the server procgssistem can be configured to undertake the
calibration check process for each taximeter sys3@m in the taxi fleet. In particular, the
geographical coordinate data, accelerometer dataliatance data calculated by the taximeter
301 based on the encoder signals are transferreéabh taximeter 301 to the server
processing system. The server processing system pghgorms the same check process
described above to determine a discrepancy bettheedistance the taxi has travelled based
on the geographical coordinate data, and the disttravelled based on the encoder signals.
In the event that the server processing systemctdet® discrepancy which exceeds a
discrepancy threshold stored in memory of the sgux@cessing system, the server processing
system determines that the respective taximeteersy800 requires recalibration. As a result,
the server processing system transfers a requést tespective taximeter 301 indicating that

recalibration is required as discussed above.

As previously discussed, the geographical posiigninit 337 can be utilised to determine
whether a toll should be incurred by the passengee. geographical positioning unit 337 is
configured to periodically detect a current locatiof the taxi whilst the taximeter 301 is
operational. Time-stamped geographical coordinatesstored as part of the operational data

360 recorded in the data store 306. Time-stampedrgphical coordinates which are stored
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may also be associated with a trip identity in ttye data 336 in order to identify the route

which the taxi driver took for the passenger.

The taximeter 301 can be updated through use afrialge configuration device 342 which
couples to the interface 338. The configurationicke\B42 is generally used by authorised
personnel provided with the task of configuring tlewvice 301 and system 300. Generally, the
configuration device 342 is a USB storage devidkoalgh other types of portable storage
mediums can be utilised. The configuration devig2 8an have stored therein one or more
cryptographic keys for authentication purposes stict the device 301 is placed in a
configuration mode thereby allowing the taximet&l 3o be configured or reconfigured.
Optionally, the configuration device 342 may in@ufdre data to update the taximeter 301.
during the configuration process, the authorisadg®el can determine, using configuration
equipment, the effectiveness of the antenna ofakieneter for wirelessly transferring data to
a mobile device 450 located within the taxi. Asvwasly discussed, the location of the
antenna within the taxi can have a large impacthendiscrimination process for identifying
the taximeter 301. The authorised personnel can #tere the calibration factor in the

memory 304 of the taximeter 301.

The taximeter 301 has stored in the data stored8@6or more corresponding cryptographic
keys 368. Upon coupling the configuration devic@ 3d the interface 338 of the taximeter
301, the operating system 317 performs an autleimit process using the cryptographic
keys of the configuration device 342 and thoseestan the data store 306. Upon successful
authentication, the operation system 317 laundmesanfiguration application 309 wherein a
configuration interface is displayed upon the towsdreen display 328. The authorised
personnel can then interact with the configuragpplication 309 to update the fare data 354
currently stored in the data store 306 with newe fdata which may be stored on the
calibration device 342 or located remotely at acenstorage device such as server data store
415.
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In addition, the configuration application 309 eleslthe authorised personnel to calibrate the
taximeter 301 and taximeter system 300. For exantipdeconfiguration data 370 stored in the
data store may be updated to indicate the distaagelled between signals received from the
encoder 352. Once configuration has been complétedauthorised personnel can close the
configuration application 309. Alternatively, theitborised personnel can disconnect the
configuration device 342 from the USB interface 38erein the operating system 317

detects the disconnection and automatically cldsesonfiguration application 309.

The device 410 can also be configured remotelyhaaserver processing system 410 wherein
configuration data or instructions can be transééfrom the server processing system 410 to
the taximeter 301 for updating the configurationadd70 stored in the data store 306. In
particular, the server processing system 410 hasoormore cryptographic keys which are
used by the taximeter 301 to perform the mutudientication process such that the taximeter
301 is placed in the configuration mode. The seprecessing system 410 can then transfer

new fare data to the device 301 to replace olddata stored in the device's memory 306.

A storage device 339, such as a USB storage dezacebe coupled by the taxi driver to the
interface 338 in order to copy at least a portibrihe data stored in the data store 306. In
particular, the taxi driver may wish to keep a cafythe trips and payments made whilst
operating the taxi for a particular shift. The tdxiver couples the USB storage device 339 to
the interface 338 and then interacts with the taarken device to select the data to be copied
to the USB storage device 339. The reporting apptio 314 can be used to perform this task,
wherein the reporting application 314 may indidate data stored in the 306 which the driver
can copy. It is preferable that the reporting aggtlon 314 only allows a portion of the data
306 to be copied as particular data may not beogpiate for the taxi driver. For example,
payment data and/or trip data associated withakiedriver may be copied to the USB storage

device 339 by the reporting application 314.
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Whilst the device 301 is operational, the reportpglication 314 transfers various data from
the data store 306 to the server processing syéi€dnwherein the server processing system
410 records this data in the server data store lgome forms, the reporting application 314
periodically transfers the data to the server @sicey system 410. For example, the payment
data 358 associated with the current taxi drivperational data 360, detection data 372 and
trip data 366 may be transferred to the servergasing system 410. Generally, only new
records that have not been previously transferredent to the server processing system 410
by the reporting application 314.

During a trip for a passenger, the taximeter 304 kxeive a video feed from the video
camera 332 of the system 300. The device 301 ¢gispda the touch screen display 328,
simultaneously with the meter interface of the maplication 312, a video frame indicative
of the video feed. The video feed acts as a detetoepassengers to refrain from performing
an illegal act such as assaulting the taxi driverexiting the tax without payment. The

processor 302 may store in the data store 30@sit éeportion of the video feed.

The passenger detection sensor(s) 346 can be auskdeict when a passenger enters or exits
the taxi. In one form, the passenger detection®¢s)s346 may be one or more door latch
sensors to sense when the door of the taxi is dpeneclosed. The passenger detection
sensor(s) 346 may additionally or alternativelydme or more pressure sensors for sensing
pressure upon passenger seats in the taxi. Thega@c302 uses the one or more signals
received from the pressure detection sensor(sgtiermhine if a passenger is in the taxi. Upon
positive determination, the processor 302 stordbendata store 304 an instance and time of
the detection as detection data 364. The detedita 364 can be reported back to the server
processing system and can be used in combinatitm twe operational data 360 and the

payment data 358 to audit whether free trips anmeggerovided by the taxi driver.

Whilst the taximeter 301 is operational, the comivation device 320 measures and stores

signal strength data indicative of GPRS signal ngfite of one or more communication
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networks. The signal strength data is stored at gfathe operational data 360 which is
periodically transferred from the device 301 to $lkeever processing system 410 for storage in

the server data store 415.

The secure crypto-processor 334 of the device 30konfigured with an anti-tamper

assembly. In particular, in the event that the mausf the taximeter 301 is opened, the anti-
tamper assembly is actuated causing the securéoepypcessor 334 to dump all data from
memory to ensure that secure keys are not usedtdodulent purposes. The anti-tamper

assembly includes a battery used to actuate th@idgnof the data from memory.

During the trip the passenger can arrange for grapat prior to reaching the destination. In
particular, the passenger may utilise the appbcati6O of the mobile communication device
450 to arrange for automatic prepayment. Authddsatata is transferred to the server
processing system 410 (potentially via the taxim&@l) from the mobile communication
device 450 to authenticate the payment of the fambunt due calculated by the taximeter
301. Additionally, the authorisation data may bdicative of a destination point or area to
ensure that the trip is recorded as ending byakieneter 301 in the event that the taxi driver
does not record the trip as having ended. Whempagttion has been received by the server
processing system 410, a confirmation messageaissferred from the server processing
system 410 to the taximeter 301 to indicate tatdixedriver, via the touch screen display 328,
that prepayment authorisation has been receiveditiddally, a confirmation message is
transferred to the mobile communication device ¥E0the application 460 indicating the
prepayment arrangement and a trip identifier whielm be used to obtain a copy of an
electronic receipt in the future. Upon reachingdkestination, the taxi driver interacts with the
device 301 via the touch screen display 328 orctierols 318 to record the end of the trip.
The total due amount is transferred from the tai#ém8&01 to the server processing system
410, due to the prepayment being authorised, whette2 server processing system 410
facilitates the payment accordingly which may imguransferring a payment request to the

payment processing system 470 if required. Dubé@tepayment arrangement, the taximeter
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301 records the amount due in the payment datar38& data store. The passenger can use
the trip identifier indicated in response to thefaonation of prepayment to obtain a copy of
the electronic receipt. This may be achieved veaapplication 460 or via a terminal 480 as
previously discussed. It will be appreciated tln prepayment arrangement can be directly
arranged between the taximeter 301 and the mokNe&e 450. In particular, authorisation
data is transferred from the mobile device 450h® taximeter in relation to the prepayment
arrangement. Upon the destination being reachediattal amount due is then transferred to

the server processing system 410 for processing.

The taximeter 301 also has stored in memory 304ewsnapplication 316. The news
application 316 includes an interface which is présd simultaneously whilst the meter
application 312 is operating. The news applicatBl® presents recent news information
accessed from either the server processing sysiénoia third party processing system. The

news application 316 may be presented in the fafrennews ticker.

The taximeter 301 can have an additional PIN padl i@deasably coupled thereto via the
interface 338. Specifically, particular taxi operst may wish to process other financial
instruments which PIN pad 350 may be unable toge®cAs such, the interface 338 enables a
second or alternate PIN pad 340 to be releasahigled to the device 301 in order to process
other financial instruments.

Optional embodiments of the present invention misp &e said to broadly consist in the
parts, elements and features referred to or inglicherein, individually or collectively, in any
or all combinations of two or more of the partgneénts or features, and wherein specific
integers are mentioned herein which have knownvadgnts in the art to which the invention
relates, such known equivalents are deemed to deparated herein as if individually set
forth.
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Although a preferred embodiment has been desciibekbtail, it should be understood that
many modifications, changes, substitutions or aftens will be apparent to those skilled in
the art without departing from the scope of thesprg invention.

5 The present invention may take the form of an eltihardware embodiment, an entirely

software embodiment, firmware, or an embodimentlmomg software and hardware aspects.

Throughout this specification, unless the conteguires otherwise, the word "comprise", and
variations such as "comprises" and "comprising?l @ understood to imply the inclusion of
10 a stated integer or step or group of integersepssbut not the exclusion of any other integer

or step or group of integers or steps.

The reference to any prior art in this specificatis not, and should not be taken as, an
acknowledgment or any form of suggestion that therpart forms part of the common
15 general knowledge.
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Claims

1. A taximeter for use in a taxi, wherein the tagier includes a processing system
including a memory having stored therein a pluyatift computer applications, wherein the
processing system is configured to:

execute a meter application during a passengetdridetermine a fare due, wherein
the memory is arranged to have stored thereirdedh indicative of associated entry and exit
areas for tolled areas, wherein the processingsys operable to automatically detect using
recorded geographical coordinates of the taxi wérethe taxi has passed through associated
entry and exit areas of a tolled area, whereirraponse to the detection, the meter application
is operable to modify the fare due to include haolount associated with the respective tolled
area; and

execute a payment application to facilitate etedtr payment of the fare due.

2. The taximeter according to claim 1, wherein tiemeter includes a touch screen
display operable to display one or more interfagkethe plurality of computer applications

and to receive input for operating at least onthefplurality of computer applications.

3. The taximeter according to claim 1 or 2, whettéim taximeter includes or is to be in
communication with one or more sensors, whereinmtbmory is arranged to store operational

data indicative of sensed signals.

4. The taximeter according to claim 3, wherein tree or more sensors include an
accelerometer, wherein the operational data iscatie of a proper acceleration of the

taximeter in the taxi.

5. The taximeter according to claim 4, wherein dperational data is indicative of the

proper acceleration of the taximeter which is gretitan a proper acceleration threshold.
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6. The taximeter according to any one of claims 3,twherein the one or more sensors
include one or more passenger detection sensorslmpeo detect a passenger entering or

exiting the taxi.

7. The taximeter according to claim 6, wherein tm® or more passenger detection

sensors include one or more door latch sensors.

8. The taximeter according to claim 6 or 7, wheitbi® one or more passenger detection
sensors include one or more pressure sensors tpdmlsense a passenger sitting in a

passenger seat in the taxi.

9. The taximeter according to any one of claims 8,twherein the taximeter includes a

NFC reader is operable to communicate with a NF&bk device.

10. The taximeter according to claim 9, wherein tNEC reader is operable to
communicate with a payment instrument including &CNchip, wherein the payment
application is operable to facilitate payment of tare due based upon the data sensed from

the payment instrument.

11.  The taximeter according to any one of claims 10, wherein the taximeter includes
an optical sensor operable to scan indicia indieatf a payment request, wherein the
payment application is operable to use the paymezniest to facilitate electronic payment of

the fare due.

12.  The taximeter according to claim 11, wheremitidicia is:
printed media; or

an electronically displayed graphic.



10

15

20

-52 -

13.  The taximeter according to any one of clainie 12, wherein the taximeter includes a
geographical positioning unit operable to provitie geographical coordinates of the taxi
during the trip, wherein the geographical coordigaare time-stamped and recorded in the

memory.

14. The taximeter according to claim 1, wherein phecessing system is operable to
determine the duration between the taxi passingutiir the detected entry and exit areas
against one or more temporal thresholds, whereitleénevent that the duration satisfies the
one or more temporal thresholds, the meter appmitdas operable to modify the fare due

according to the associated toll amount.

15. The taximeter according to claim 14, whereia ttmporal threshold is a temporal
range, wherein in response to the processing syséenmining that the duration is within the
temporal range, the meter application is arrangetiddify the fare due with the toll amount

accordingly.

16.  The taximeter according to any one of claim$alB5, wherein the taximeter receives
encoder pulses from an encoder associated witls ©yfehe taxi, wherein the taximeter is
configured to:
determine a first distance travelled by the tastng the geographical coordinates;
determine a second distance travelled using tlsepueceived from the encoder; and
determine, based on a discrepancy between thalfgtance and the second distance,

whether a discrepancy threshold has been satisfiteerein in response to a positive
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determination, the processing system outputs aagessdicative of the taximeter requiring

reconfiguration.

17. The taximeter according to claim 16, whereie tlaximeter is operable to be
configured by a portable configuration storage devtonnectable to an interface of the

taximeter.

18. The taximeter according to claim 1 to 17, wheréhe taximeter includes a
communication device operable to enable wirelessngonication with one or more remote

devices.

19.  The taximeter according to any claim 18, whetke taximeter is operable to establish
a data communication connection with a mobile dewgissociated with the passenger which is

used for facilitating payment of the fare due.

20.  The taximeter according to claim 19, whereterathe data communication connection
is established, the taximeter is operable to recaivauthorisation data object from the mobile
device authorising payment of the fare due, whetteénauthorisation data object is associated
with an account associated with the passenger aamdtamed by the server processing
system, wherein the taximeter is operable to tertsie authorisation data object to the server

processing system for the passenger's accountdelbted according to the fare due.

21.  The taximeter according to claim 20, wheremdhthorisation data object is indicative
of an expiration deadline, wherein the taximetepperable to perform a validation of the
authorisation data object based on the expirateedlihe to determine if the authorisation
data object has expired, and in the event of thloasigation data object has expired, to

transfer data to the mobile device indicating thatauthorisation data object has expired.
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22. A system including:
the taximeter according to any one of claims 19pand
a server processing system in data communicatitntiae taximeter.

23.  The system according to claim 22, wherein #r@es processing system has access to
a server data store having stored therein trip datbpayment data recorded by the taximeter,
wherein the server processing system is configtoed

receive a request for an electronic receipt medgto a trip from a requesting device;
and

transfer to the requesting device an electronieipt indicative of the trip data and
payment data associated with the trip, whereinttipedata and payment data are retrieved

from the server data store.

24, The system according to claim 23, wherein tleet®nic receipt is indicative of the
route of the trip.

25. The system according to claim 24, wherein thute of the trip is indicated by a map.

26. The system according to any one of claims 235%owherein the server processing
system hosts a reporting portal for reporting atsiesome of the data recorded by the
taximeter of the taxi and stored in the server d&tee, wherein the server processing system
is configured to:

receive, from a requesting device, a requestgortat least some of the data recorded
by the taximeter associated with the respective tax

generate a report based upon data stored in ther slata store; and

transfer the report to the requesting device.
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27.  The system according to any one of claims 236,owherein the system includes a
mobile application executed upon a mobile deviemasated with the passenger, wherein the
passenger interacts with the mobile applicatiofatdlitate payment of the fare due, wherein
the mobile device, under control of the mobile &gtlon, communicates with at least one of

the taximeter and the server processing systerctitdte payment of the fare.

28.  The system according to claim 27, wherein thabila device is configured by the
mobile application to:

generate, based upon received wireless signdist af a plurality wireless devices
able to communicate with the mobile device;
determine a received signal strength indicatoefmh wireless device;

discriminate between the plurality wireless desidmsed upon the received signal
strength indicators to determine one of the wiesvices as the taximeter; and

facilitate in establishing a wireless data comroation session with the wireless
device determined as the taximeter in order to lentle passenger to authorise payment of
the fare due via the mobile device.

29.  The system according to claim 28, wherein thabila device is configured by the
mobile application to:

determine a transmitting power level for each lgge device; and

discriminate between the plurality of wireless ides further using the transmitting

power level for each wireless device to determine of the wireless device as the taximeter.

30. The system according to claim 28 or 29, whetiegnmobile device is configured by
the mobile application to:
determine a calibrated transmitting power leveldach wireless device; and
discriminate between the plurality of wireless ides further using the calibrated
transmitting power level for each wireless devicelétermine one of the wireless device as

the taximeter.
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31. The system according to any one of claims 283@ wherein after the data

communication connection is established, the tatéemeeceives an authorisation data object
from the mobile device authorising payment of theefdue, wherein the authorisation data
object is associated with an account associatedl passenger and maintained by the server
processing system, wherein the taximeter transfersauthorisation data object to the server

processing system for the passenger's accountdelbted according to the fare due.

32.  The system according to claim 31, wherein thaisation data object is indicative

of an expiration deadline, wherein the taximetefgrens a validation of the authorisation data
object based on the expiration deadline to detezniinthe authorisation data object has
expired, and in the event of the authorisation d@djact has expired, transferring data to the

mobile device indicating that the authorisatioradatbject has expired.

33.  The system according to any one of claims 282pwherein the mobile device's
processor is operable to log in the mobile deviog&snory data indicative of one or more
advertisement messages received from the pluralityireless devices and a time which at
least some of the advertisement messages werevedcby the mobile device, wherein the
mobile device's processor is operable to:

determine a period of time which each wirelessicdehas been broadcasting to the
mobile device; and

discriminate between the plurality of wireless ides further based upon the period of
time each wireless device has been broadcastitigetmobile device to determine one of the
wireless devices as the taximeter.

34.  The system according to any one of claims 283pwherein the mobile device's
processor is operable to discriminate between linalgy of wireless devices by generating a

score, using one or more scoring rules storedamtbbile device's memory, for each wireless
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device, wherein one of the wireless devices is tifled as the taximeter based on the

respective score.

35.  The system according to any one of claims 284pwherein the mobile device's
processor is operable to facilitate in establiskdrsggcure wireless data communication session

with the taximeter.

36. The system according to any one of claims 28%owherein the mobile device is
operable to determine a device identifier assodiatgh each wireless device based on the
received wireless signals, wherein the mobile desianemory has stored therein a taxi
network device identifier, wherein the mobile devgcprocessor is operable to remove one or
more wireless devices from the list which have @aeidentifier which does not correspond

to the taxi network device identifier.

37. The system according to claim 28:

wherein the taximeter is operable to:

wirelessly broadcast, via the taximeter's transgei an advertisement message
indicating that the taximeter is available for éfithing a wireless data communication
session; and

facilitate in establishing a wireless data comrmation session with the mobile device
in order to receive authorisation for electronigmpant of the fare due from the mobile device

operated by the passenger.

38. The system according to claim 37, wherein #pdnteter includes a geographical
positioning unit that is operable to be in commatian with the taximeter's processor,
wherein the taximeter's processor is operable taila plurality of geographical coordinates
from the geographical positioning unit during thip and to record trip data indicative of the
plurality of geographical coordinates in the taxiems memory, wherein each geographical

coordinate is time-stamped.
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39. The system according to claim 38, wherein thenteter's processor is operable to
compare one of the geographical coordinates olatdoen the geographical positioning unit
against a most recently recorded geographical ooatel stored in the taximeter's memory,
wherein in the event that geographical coordinaes substantially similar, the taximeter
processor is operable to not record the obtainedjrgphical coordinate in the taximeter's

memory.

40. The system according to claim 39, wherein thebite device includes an output
device operable to communicate with the mobile cisiprocessor, wherein after the wireless
data communication session is established betweemakimeter and the mobile device, the
taximeter is operable to wirelessly transfer trggadindicative of a route of the trip to the
mobile device, and wherein the mobile device's wutievice is operable to present the route
using the trip data.



