METHOD AND SYSTEM FOR ON-BOARD DETECTION OF SPEEDING OF A
VEHICLE AND PAYMENT OF AN ASSOCIATED FINE

Background of the Invention

[0001] The present invention relates to a method and rsy$te on-board detection of

speeding of a vehicle and payment of an associated

Description of the Prior Art

[0002] The reference in this specification to any prioblptation (or information derived
from it), or to any matter which is known, is nand should not be taken as an
acknowledgment or admission or any form of suggaesthat the prior publication (or
information derived from it) or known matter forrpart of the common general knowledge
in the field of endeavour to which this specificatirelates.

[0003] Speed limits exist and are enforced on roads imit@s all around the world for the
safety of all road users. Typically, penalties sasha fine are imposed for speeding offences

So as to deter road users from exceeding the Sipeiech a given area.

[0004] Speed detection and the enforcement and admimstrat speed limits is costly and
time consuming, both for the government agencies #re responsible for speeding

management, and for the road users who commitptbeding offences.

[0005] For example, in regard to speed detection, varigpss of equipment are required to
be purchased, installed, maintained and monitaadh of which has an associated expense
for the government agency. Examples of equipmeat tb currently deployed by law
enforcement officers such as police and the likelude fixed and mobile speed cameras,
hand-held lasers (e.g. Light detection and rangii®AR)) and dash mounted radar units

used in police vehicles.

[0006] In addition to the equipment that is currently usedletect a vehicle's speed, often

law enforcement officers are required to be physigaesent in the field in order to operate



the devices. This adds further labour cost to tlhegss as well as requiring significant police

resources to manage.

[0007] After a speeding offence has occurred, trafficimgfement notices (e.g. speeding
fines) are generated and issued to the registeredroof the motor vehicle, typically via
mail. This requires administrative effort and fumtmore if the fine is not paid in a timely
manner then further effort is required to issueinel@rs, further penalties or other actions

that need to be performed in order to chase ufiriteeand payment thereof.

[0008] It is against this background, and the problems diffitulties associated therewith,
that the present invention has been developed.

Summary of the Present Invention

[0009] In a first aspect, there is provided a method eboard detection of speeding of a

vehicle and payment of an associated fine, the odeiincluding: in an on-board processing
device, determining a speed indication indicatiféhe speed of the vehicle operated by a
user; determining a speed limit indication indicatiof a speed limit associated with a
location of the vehicle with respect to a road rekydetermining if the speed of the vehicle
exceeds the speed limit using the speed indicatahthe speed limit indication; in response
to determining that the speed limit has been exadedetermining payment information at

least partially indicative of a payment amount esenting a discounted fine for exceeding
the speed limit; determining user account infororatssociated with an account of the user;
and, providing the user account information and nparyt information to a payment

processing system to thereby cause the discouimtedof be paid from the user account.

[0010] Preferably, the speed indication is determined gudatation information derived
from a positioning system, the positioning systeeiny the Global Positioning System
(GPS) and the on-board processing device includingsPS receiver. The on-board
processing device can be either a user client deMi@ vehicle processing device. The user
client device can preferably receive the speedt lindication from a merchant processing

device via a communications network.



[0011] The method can further include, in the user clidavice: determining location
information indicative of the location of the veleicproviding an indication of the location
information to the merchant processing device; therchant processing device being
responsive to the location information to determioad network information based on the
location information; and, receiving an indicatiohthe road network information from the
merchant processing device. Preferably, the roadank information is at least partially

indicative of at least one of a road network mag aspeed limit indication.

[0012] The method can also further include, in the us&ntldevice, in response to
determining that the speed limit has been excegoedjding a speeding indication to the
merchant processing device. The merchant procedggvige can be: receiving the speeding
indication from the user client device; using tpeeding indication to determine: a speeding
offence at least partially based on an amount bighwvthe vehicle speed exceeds the speed
limit; and, a regulatory fine at least partially accordance with the speeding offence; and,
determining the payment amount representing theodiged fine, the payment amount being

an amount less than the regulatory fine.

[0013] The method can also further include, in the mertpeascessing device: retrieving the
account information associated with the user adctrom the user client device; providing
the account information and payment informationthe payment processing system to
thereby cause the discounted fine to be paid flwenuser account; generating a notification

that the user has been fined; and, providing thigicetdion to the user client device.

[0014] Preferably, the user client device is responsivergeeiving the notification to:
generate a representation of the notification; aadse the representation to be displayed to
the user. The user account is also preferably &gsdcwith a digital wallet component
installed on the user client device, the user attbaing pre-authenticated with the payment
processing system so that the merchant processiigedis able to cause the discounted fine

to be paid from the user account without furthehantication.

[0015] It is preferable that the on-board processing devica user client device that is:

initially paired with a vehicle processing devicg the user; and, subsequently paired with



the vehicle processing device automatically in oese to vehicle ignition, the pairing to
confirm that the user is operating the vehicle.e Tiser client device can be paired with the

vehicle processing device using a wireless comnatioic protocol like Bluetooth.

[0016] The method can also include generating a notibcatdicative of a warning that the
user has exceeded the speed limit; and, in theoardbprocessing device: generating a
representation of the notification; and, displayitige representation to the user. The

notification can be in the form of an audible wagprovided to the user.

[0017] In a second aspect, there is provided a systemnidroard detection of speeding of a
vehicle and payment of an associated fine, theesyshcluding: an on-board processing
device for: determining a speed indication indwaif the speed of the vehicle operated by a
user; and, one or more electronic processing devare determining a speed limit indication
indicative of a speed limit associated with a laatof the vehicle with respect to a road
network; determining if the speed of the vehicleeeds the speed limit using the speed
indication and the speed limit indication; in respe to determining that the speed limit has
been exceeded, determining a payment amount indcat a discounted fine for exceeding

the speed limit; and, causing the payment amoubé toaid from an account of the user.

[0018] Preferably, the on-board processing device incllad&PS receiver for determining

location information used to calculate the speedhef vehicle. The on-board processing
device can be a user client device. A digital watlemponent can be installed on the user
client device, the digital wallet component storaxgount information being associated with

the user account.

[0019] It is preferable that the one or more electroniocpssing devices includes one or

more of: the on-board processing device; and amaetgrocessing device.

[0020] In another aspect, there is provided a systemrebaard detection of speeding of a
vehicle and payment of an associated fine, theesy#ticluding: a user client device located
on-board the vehicle for: determining a speed @iitho indicative of the speed of the vehicle
operated by a user using location information aetifrom a positioning system; retrieving a

speed limit indication indicative of a speed limitom a merchant server via a



communications network, the speed limit associatgth a location of the vehicle with
respect to a road network; determining if the spekethe vehicle exceeds the speed limit
using the speed indication and the speed limitcatthn; and, in response to determining that
the speed limit has been exceeded, providing adspeendication to the merchant server;
and, a merchant server for: receiving the speetidgation from the user client device;
using the speeding indication to determine: a Spgeaffence at least partially based on an
amount by which the vehicle speed exceeds the dpeéddand, a regulatory fine at least
partially in accordance with the speeding offenaegl, determining payment information
indicative of a payment amount representing a distad fine being an amount less than the
regulatory fine; retrieving account information @gated with an account of the user from a
digital wallet component installed on the user rdlielevice; and, providing the account
information and payment information to a paymertdcpssing system to thereby cause the
discounted fine to be paid from the user account.

[0021] It will be appreciated that the broad forms of thgention and their respective
features can be used in conjunction, interchangeatudi/or independently, and reference to

separate broad forms in not intended to be limiting

Brief Description of the Drawings

[0022] A non-limiting example of the present inventionlwibw be described with reference
to the accompanying drawings, in which: -

[0023] Figure 1 is a flow chart of an example of a methbgehicle speeding self-detection
and payment of an associated fine;

[0024] Figure 2 is a schematic diagram of an example syfstem for vehicle speeding self-
detection and payment of an associated fine;

[0025] Figure 3 is a schematic diagram of an example uwdax client device of the system
shown in Figure 2;

[0026] Figure 4 is a schematic diagram of an example w#hacle processing device of the
system shown Figure 2;

[0027] Figure 5 is a schematic diagram of an exampleroéechant processing device of the

system shown in Figure 2;



[0028] Figures 6A, 6B and 6C are a flow chart of an exampi a method of vehicle

speeding self-detection and payment of an assddigue;

[0029] Figures 7 is a flowchart of an example of a metbbdonfirming that a user is in the
vehicle;

[0030] Figure 8 is a flowchart of an example of a methbdaxrount setup with a merchant
before the system is used; and,

[0031] Figure 9 is a specific example of a method andesystor vehicle speeding self-
detection and payment of an associated fine.

Detailed Description of the Preferred Embodiments

[0032] An example of a method of vehicle speeding seléctein and payment of an

associated fine will now be described with refeeetecFigure 1.

[0033] For the purpose of illustration, it is assumed that method is performed at least in
part using an on-board processing device suchuseiaclient device or vehicle processing
device. The user client device may include a mopilene such as a smartphone, portable
computer, tablet computer or the like whilst théaieke processing device may be an in-built
vehicle computer system. The on-board processingeenay be connected to a merchant
processing device that may include any suitablegssing system, such as a computer
system, server (s), personal computer, or the Nie,a network architecture, as will be
described in more detail below. The merchant piKings device is typically in
communication with a payment processing system hvhmeay include a number of
processing devices associated with each of anrisagquirer, card network and payment
service provider, or alternatively, the paymentcessing system may be any one or more of
these entities and this will be discussed furtredow. It is to be further appreciated that the
method may be performed at least in part by thechat processing device such that
implementation is divided between the on-board @semg device and merchant processing

device.

[0034] Throughout the following, whilst specific referenisemade to a merchant, it should
be understood that the term is illustrative onlg ant intended to be limiting. Typically, the



merchant will be a government agency or the likbictv administers speed limits and fines

motorists who commit speeding offences.

[0035] In this example, at step 100 the on-board procgsdevice determines a speed
indication indicative of the speed of the vehicfeemated by a user. The on-board processing
device may determine the speed indication in aftglsle way, including for example by use
of a positioning system (such as the Global Pasitgp System (GPS)) or electronic

speedometer which uses magnetic sensors to maasatien of the driveshatft.

[0036] At step 110, a speed limit indication indicative afspeed limit associated with a
location of the vehicle with respect to a road reets then determined. This step may be
performed in the on-board processing device or meachant processing device such as a
merchant or government agency server, which magidael based. In this step, the location
or position of the vehicle derived for example franpositioning system is associated with a
position with respect to a road network (such a$reet, road, area etc.). The road network
information will typically be provided in the formf a map which may be stored locally in
the on-board processing device or obtained frostaned in the merchant processing device
or database associated therewith. Each positidharroad network will typically have an
associated speed limit that can be ascertained Wigelocation of the vehicle is determined

with respect to the road network.

[0037] At step 120, the method includes determining if$peed of the vehicle exceeds the
speed limit using the speed indication and the dégderit indication. The comparative
calculation may be performed by the on-board prsiogsdevice or alternatively by the

merchant processing device.

[0038] In response to determining that the speed limit heen exceeded, at step 130, the
method further includes, determining payment infation at least partially indicative of a
payment amount representing a discounted fineXoeeding the speed limit. Typically, this
step will be performed by the merchant processiegicg which determines a fine in
accordance with the speed of the vehicle overpleed limit, which may be a fine prescribed

by regulations or the like. A discount is then aggblto this fine so that the user is fined an



amount less than the regulatory fine for committimg speeding offence so as to provide an
incentive for using the self-detection system. Altively, the on-board processing device
may be configured to determine the discounted iimaccordance with locally stored data

indicative of fine amounts for various speedingaffes.

[0039] Having determined the payment information, at stdp user account information
associated with an account of the user is detednifbe user account information may be
indicative of a payment card or bank account ofuber and may be associated with a mobile
application executing on the user client devicee Tker account information may be stored
in a digital payment wallet linked to the mobile papation. Typically, the merchant
processing device will retrieve the account infaiiora from the user client device, for

example from the digital payment wallet.

[0040] At step 150, the account information and paymeimdrmation is provided to a
payment processing system to thereby cause theutisad fine to be paid from the user
account. Typically, this step is performed by therchant processing device which is
configured to handle payment transactions withgagment processing system, comprising
for example a payment service provider, acquiremrdcnetwork and issuer. In other
implementations, the on-board processing systemexample the user client device, may
interface directly with the payment processing elysto cause the discounted fine to be paid
from the user account. In at least one exampleablte¥e method causes the discounted fine

to be paid automatically from the user account anspeeding offence has been detected.

[0041] Accordingly, it will be appreciated that at leastane example, the above described
process provides a number of advantages. By mdahedurden of speeding detection and
enforcement to the end-user (i.e. the driver), wultel cost savings can be made by
government agencies, police and the like who weegipusly responsible for carrying out

these tasks. For example, government agenciesaltbnger be required to purchase, install,
maintain or monitor equipment such as speed canaradsadars designed to detect drivers

speeding.



[0042] From an administrative perspective, there wouldabditional savings in no longer
having to administer fines to users and chase ugthwen fines have been paid, as the fine is
deducted automatically from the user's accounadaiition to monetary benefit, there would
also be a human resources gain as agency empl@aeg officers and the like would be

freed up to perform other tasks.

[0043] As a user would provide consent to self-regulaggrtbwn driving behaviour and be

fined if they commit a speeding offence, it is likéhat over time, motorists attitudes towards
speeding will change, which may lead to an overatluction in speeding and in turn,

accidents and road fatalities caused by speeding.

[0044] From a driver's perspective, they would be incésdi to use the system by receiving
discounted fines when they are found to be speedimg will significantly ease the financial
burden on motorists of having to pay hefty finbégréby encouraging them to use the system
and in turn leading to greater awareness of spgedithe community.

[0045] A number of further features will now be described.

[0046] In one example, the speed indication is determusaag location information derived
from a positioning system. Typically, the positiogisystem will be a global satellite system
enabling the position of the vehicle and time todstermined to within an accuracy of
several metres and nanoseconds respectively. Hi@ntihe vehicle speed can be derived
from known techniques as will be well understoodhie art. In one example, the positioning
system is the Global Positioning System (GPS) &edonh-board processing device includes
a GPS receiver. The GPS receiver may be an in-boittin a user client device such as a
smartphone or tablet or alternatively it may beirabuilt vehicle GPS unit. When GPS is
used, the indication of vehicle speed may be detemusing known techniques for deriving
speed from GPS data including for instance locatioformation (latitude/longitude
measurements), time and Doppler shift.

[0047] If an in-built vehicle GPS unit is used to deterengn speed indication, the GPS unit
will typically be configured to communicate withuser client device to enable the speed

indication to be provided, for example to a molaf#lication executing on the user client
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device. As most smartphones are typically provideth GPS capabilities, the user of a
smartphone or the like to determine vehicle speeatlvantageous as it is able to leverage off

of existing hardware in the device.

[0048] As previously mentioned, the on-board processingcdeused to determine the speed
indication may include any suitable processing cevbcated within the vehicle as it is
travelling. This may include a device permanemtistalled in the vehicle or a mobile device
carried by the user. Accordingly, the on-board pssing device may be a user client device
or a vehicle processing device, for example cormisr including an in-built vehicle GPS
unit. In some examples, the system may include lbotlser client device and a vehicle

processing device operable to perform certain stéfise method.

[0049] In one example, the user client device receivessiieed limit indication from a
merchant processing device via a communicationsar&t In this example, the user client
device would then compare the vehicle speed welsfieed limit to determine if the vehicle
is speeding. Alternatively, the user client devinay provide the speed indication to the
merchant processing device, which then determinespeed limit indication and compares
the vehicle speed to the speed limit. It is to bdarstood therefore, that the determination of
the speed limit and whether the vehicle is speedway be performed by either the user

client device or the merchant processing devicedeipg on the preferred implementation.

[0050] In one example, the user client device determineation information indicative of
the location of the vehicle, for example using Gi*3$he like. The location information will
typically be in the form of latitude and longitudeordinates. The user client device then
provides an indication of the location informationthe merchant processing device which is
responsive to receiving the location informatiordé&termine road network information based
on the location information. The user client deviben receives an indication of the road
network information from the merchant processingack

[0051] The road network information may be at least pllytiadicative of at least one of a
road network map and a speed limit indication his tegard, the user client device typically

retrieves a road network map including speed linfarmation from the merchant processing
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device and then compares the latitude and longitededinates with a corresponding point
on the map to determine the location of the vehidta respect to the road network. Having
determined this location (for example a streetdrcaea or position along a route), the
corresponding speed limit can be determined. Inak@rnative example, the user client
device may obtain the road network information uiichg the speed limit indication from a
map or similar stored locally by the on-board pesiteg device (such as an in-vehicle GPS
unit). In yet a further example, the merchant psso®y device may access a road network
map and determine the location of the vehicle wegpect to the road network in accordance
with the GPS coordinates provided by the user tlhimvice to allow the speed limit to be

determined.

[0052] In one example, the method further includes, inuber client device, in response to
determining that the speed limit has been excegoedjding a speeding indication to the
merchant processing device. In this example, iadsumed that a mobile application or
similar executing on the user client device is @ured to determine whether the vehicle is
speeding and to communicate this information to mierchant processing device. The
speeding indication may be at least partially iathe of the amount by which the vehicle
speed exceeds the limit.

[0053] In this example, the merchant processing deviceives the speeding indication from
the user client device and uses the speeding imalicéo determine a speeding offence at
least partially based on an amount by which theclelspeed exceeds the speed limit, and, a
regulatory fine at least partially in accordancéhwhe speeding offence. The regulatory fine
information may be determined from a database etikie which stores information relating
to speeding offences and associated penaltiesriipeddy law of various states, territories,
regions, countries etc. The payment amount reptiegerthe discounted fine is then
determined, the payment amount being an amounttkess the regulatory fine so as to
incentive the user be self-regulated and finedsfugeding. The discount applied may vary
depending on the speeding offence that has beemitted and for example, the severity

thereof.
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[0054] Having determined the payment amount, the methathdr includes, in the
merchant processing device, retrieving the accanimrmation associated with the user
account from the user client device, and providihg account information and payment
information to the payment processing system teethecause the discounted fine to be paid
from the user account. In one example, the usesuatds associated with a digital wallet
component installed on the user client device wiscaccessible by the merchant processing
device to obtain payment card or bank account ldethithe user. It should be appreciated
that the digital wallet component can be, for exiEna dedicated wallet app, a component of
an app which enables wallet functionality, and i,

[0055] Typically, to enable the payment process to be opertd automatically and
seamlessly without involvement of the user, ther @@eount is pre-authenticated with the
payment processing system so that the merchanegsimg device is able to cause the
discounted fine to be paid from the user accournthout further authentication. In one
example, a default payment card may be pre-autteat with an issuer business-as-usual
(BAU) and a mobile application executing on therudient device may be updated with user

account validation.

[0056] After a user has been fined for speeding, the namtclprocessing device may
generate a notification that the user has beem fiard provide the notification to the user
client device. The user client device may respangivreceiving the notification to generate
a representation of the notification and causedpeesentation to be displayed to the user. In
this way, the user is informed that they were spgpdnd have been fined in real-time which
may assist in making drivers more attentive tortspeed and encouraging them to change
their driving behaviours. This is contrasted wikiséng systems whereby drivers often aren't
aware that they have been caught speeding anchetillypically receive a fine until several
weeks after the offence has been committed. In \way, drivers are provided with an
instantaneous penalty for their actions which mayse them to pay closer attention to their

speed as they will be deterred from wanting taatta further fine.

[0057] Whilst a driver may be fined as soon as they govalbm designated speed limit,

typically, a warning may be provided first to alére driver to slow down and thereby self-
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regulate their speed. The method may therefordhdurinclude generating a notification

indicative of a warning that the user has excedtedspeed limit. The on-board processing
device may then generate a representation of ttikcatbion and display the representation to
the user. In one example, a visual warning notibce may be provided, however

alternatively an audible warning may be provideca@ombination of both. Any number of

warnings may be provided depending on the prefemgiementation. The speed at which a
warning is triggered may also vary and in one eXlampay be approximately 3kmph over

the limit.

[0058] To verify or confirm that the user is in their velei, the method further includes
initially pairing the user client device with a vele processing device for example via a
wireless communication protocol such as Blueto&hbsequent pairing between the user
client device and the vehicle processing devicpedormed automatically in response to
vehicle ignition. After the devices have been painé is assumed that the user is in their
vehicle which will cause the system to be usedsst anonitor the vehicle's speed and cause

a fine to be issued as appropriate in accordanttetive@ above-described method.

[0059] It will be appreciated that the above-describethaod may be performed by a system
for vehicle speeding self-detection and paymentofassociated fine. The system may
include an on-board processing device for detemgira speed indication indicative of the
speed of the vehicle operated by a user. The systam further include one or more
electronic processing devices for determining aeddanit indication indicative of a speed
limit associated with a location of the vehiclehwiespect to a road network and determining
if the speed of the vehicle exceeds the speed lisiitg the speed indication and the speed
limit indication. In response to determining thia¢ speed limit has been exceeded, the one or
more electronic processing devices determine a pay@mount indicative of a discounted
fine for exceeding the speed limit and cause thlyengat amount to be paid from an account

of the user.

[0060] The on-board processing device may be a user cm®rnte such as a smartphone or a
vehicle processing device. The one or more eleictrprocessing devices include one or
more of the on-board processing device and a metgnracessing device.
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[0061] In one example, the on-board processing deviceuded a GPS receiver for
determining location information used to calculéite speed of the vehicle. The GPS receiver
may be an in-built receiver of a smartphone orlikes or alternatively an in-built unit of a
vehicle having a satellite navigation system orilgim

[0062] Typically, a digital wallet application is instatleon the user client device, the digital
wallet application storing account information asated with the user account. The digital
wallet application is typically associated with abrle application executing on the user
client device which is configured to perform vasateps of the method.

[0063] In one configuration, the system for vehicle spegdielf-detection and payment of
an associated fine includes a user client devicatéal on-board the vehicle for determining a
speed indication indicative of the speed of theialehoperated by a user using location
information derived from a positioning system, imting a speed limit indication indicative
of a speed limit from a merchant server via a comgations network, the speed limit
associated with a location of the vehicle with extto a road network, determining if the
speed of the vehicle exceeds the speed limit usiagpeed indication and the speed limit
indication, and, in response to determining thatgpeed limit has been exceeded, providing
a speeding indication to the merchant server. T8tem further includes a merchant server
for receiving the speeding indication from the usdéient device, using the speeding
indication to determine a speeding offence at Ipadially based on an amount by which the
vehicle speed exceeds the speed limit and, a tegylane at least partially in accordance
with the speeding offence. The merchant serverurhér for determining payment
information indicative of a payment amount repréisgna discounted fine being an amount
less than the regulatory fine, retrieving accouafdrmation associated with an account of the
user from a digital wallet application installed the user client device, and providing the
account information and payment information to gnpant processing system to thereby

cause the discounted fine to be paid from the aseount.

[0064] An example of a system for vehicle speeding seaiéa®n and payment of an

associated fine will now be described with refeestecFigure 2.
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[0065] In this example, the system 200 includes a velpabeessing device 210, a user client
device 220 running a merchant application and angay application or payment component
such as a digital payment wallet, a communicatioesvork 250, a merchant processing
device 230 in communication with a database 23d aapayment processing device 240.

[0066] The communications network 250 can be of any ap@tepform, such as the Internet
and/or a number of local area networks (LANs) fooviding connectivity between the
merchant processing device 230, user client de22€s payment processing device 240 and
optionally the vehicle processing device 210. Ifl viie appreciated that this network
configuration is for the purpose of example onlgdan practice the various devices can
communicate via any appropriate mechanism, suchiaasvired or wireless connections,
including, but not limited to mobile networks, paite networks, such as an 802.11 network,
the Internet, LANs, WANS, or the like, as well aga direct or point-to-point connections,
such as Bluetooth, or the like.

[0067] In one example, the merchant processing devicar3@des one or more processing

systems, each of which may be coupled to one orengatabases 231. The merchant
processing device 230 is adapted to be used inviregaequests from and responding to the
user client devices. The user client devices 2@3typically adapted to communicate with

the merchant processing device 230, allowing regquis be made and responses to be
received. The merchant processing device 230 rsayke adapted to implement payment
services, or be connected to a payment procesgstgns 240, such as servers of financial
institutions, payment gateways or the like, as ballappreciated by persons skilled in the art.

[0068] Whilst the merchant processing device 230 is a shasva single entity, it will be
appreciated that the merchant processing systembeauistributed over a number of
geographically separate locations, for example $igguprocessing systems and/or databases
231 that are provided as part of a cloud based@mwient. However, the above described

arrangement is not essential and other suitablégreations could be used.

User client device 220
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[0069] The user client device 220 of any of the examplrsih may be a handheld computer
device such as a smart phone or a PDA such as amefactured by Appfé', LG™,
HTC™, Research In Motioff', or Motorold". The user device 220 may include a mobile
computer such as a tablet computer. An exemplalyodiment of a user client device 300 is
shown in Figure 3. As shown, the device 300 incéuthe following components in electronic
communication via a bus 306:

1. a display 302;
non-volatile memory 303;
random access memory ("RAM") 304;
N processing components 301;

a transceiver component 305 that includes Nstrimers; and

o ok w0

user controls 307.

[0070] Although the components depicted in Figure 3 reprephysical components, Figure
3 is not intended to be a hardware diagram; thusyrodthe components depicted in Figure
3 may be realized by common constructs or distedbuamong additional physical
components. Moreover, it is certainly contemplatbdt other existing and yet-to-be
developed physical components and architectures bmyutilized to implement the

functional components described with referenceigore 3.

[0071] The display 302 generally operates to provide agmation of content to a user such
as vehicle speed, speed limit and notification wheser has been fined, and may be realized
by any of a variety of displays (e.g., CRT, LCD, MD micro-projector and OLED
displays). And in general, the non-volatile mem868 functions to store (e.g., persistently
store) data and executable code including code ithaassociated with the functional
components of a browser component and applicatiand, in one example, a payment
application 308 and merchant application 309 exegubn the user device 300. In some
embodiments, for example, the non-volatile memd$ Bcludes bootloader code, modem
software, operating system code, file system cadd,code to facilitate the implementation

of one or more portions of the payment applicaB68 and merchant application 309 as well
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as other components well known to those of ordis&ily in the art that are not depicted for

simplicity.

[0072] In many implementations, the non-volatile memory & realized by flash memory
(e.g., NAND or ONENAND memory), but it is certainbontemplated that other memory
types may be utilized as well. Although it may lsgible to execute the code from the non-
volatile memory 303, the executable code in thevaatile memory 303 is typically loaded

into RAM 304 and executed by one or more of thedtessing components 301.

[0073] The N processing components 301 in connection RAM 304 generally operate to
execute the instructions stored in non-volatile mem303 to effectuate the functional
components. As one of ordinarily skill in the artllwappreciate, the N processing
components 301 may include a video processor, mquenessor, DSP, graphics processing

unit (GPU), and other processing components.

[0074] The transceiver component 305 includes N transceivains, which may be used for
communicating with external devices via wirelessvoeks. Each of the N transceiver chains
may represent a transceiver associated with acpkati communication scheme. For
example, each transceiver may correspond to pristoit@at are specific to local area
networks, cellular networks (e.g., a CDMA netwoakGPRS network, a UMTS networks),

and other types of communication networks.
Vehicle Processing Device 210

[0075] A suitable vehicle processing device for use indhstem for vehicle speeding self-
detection and payment of an associated fine de=stiifo anyone of the above examples is

shown in Figure 4.

[0076] In this example, the vehicle processing device 2mbludes at least one

microprocessor 400, a memory 401, an optional floptput device 402, such as a display,
keyboard, touchscreen and the like, and an extentexfface 403, interconnected via a bus
404 as shown. In this example the external interfd@3 can be utilised by the vehicle

processing device 210 when communicating with eri@l devices, such as the user device
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220, communications networks 250, merchant proegsgevice 230, payment processing
device 240, merchant processing device 240, databasher storage devices, or the like.
Although only a single interface 403 is shown, iBifor the purpose of example only, and in
practice multiple interfaces using various methdelg). Ethernet, serial, USB, wireless,
Bluetooti™ Low Energy (BLE), Near Field Communication (NF®), the like) may be
provided.

[0077] In use, the microprocessor 400 executes instrugtionthe form of applications

software stored in the memory 401 to allow commatmn with the user client device 220,
for example to pair the devices via Bluetooth tafon the user is in the vehicle or to
provide the speed indication to the user clientiae220. The applications software may
include one or more software modules, and may becwggd in a suitable execution

environment, such as an operating system envirofjyroethe like.

[0078] Accordingly, it will be appreciated that the veligbrocessing device 210 may be
formed from any suitable processing system, suclargs electronic processing device,
including a microprocessor, microchip processorgidogate configuration, firmware

optionally associated with implementing logic sweshan FPGA (Field Programmable Gate
Array), or any other electronic device, system wamrgement. Thus, in one example, the
processing system 210 is a standard processingnsy@ich as an Intel Architecture based
processing system, which executes software aplitatstored on non-volatile (e.g., hard

disk) storage, although this is not essential.

[0079] Typically, the vehicle processing device 210 foast of a computer system built-in
or otherwise integrated with the vehicle and matjomyally also include a GPS receiver for
determining the speed of the vehicle. The vehictegssing device 210 may also be pre-
loaded with road network maps for use in deterngrire location of the vehicle with respect
to the road network so that the associated speetdan be determined.

Merchant Processing Device 230

[0080] A merchant processing device for use in the systestribed in anyone of the above

examples is shown in Figure 5.
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[0081] In this example, the merchant processing device #ifudes at least one
microprocessor 500, a memory 501, an optional foptput device 502, such as a display,
keyboard, touchscreen and the like, and an extentexfface 503, interconnected via a bus
504 as shown. In this example the external interfa@3 can be utilised by the merchant
processing device 210 when communicating with perigl devices, such as the user client
device 220, communications networks, payment psigsdevice 240, optionally the
vehicle processing device 210, databases, othexggalevices, or the like. Although only a
single interface 503 is shown, this is for the s of example only, and in practice multiple
interfaces using various methods (e.g. Ethernetals@JSB, wireless, Bluetoott Low

Energy (BLE), Near Field Communication (NFC), oe tikke) may be provided.

[0082] In use, the microprocessor 500 executes instructianthe form of applications
software stored in the memory 501 to allow commatmn with the user client device 220,
for example to receive a speed or speeding indicaand to provide road network
information including a speed limit indication, atlte payment processing device 230, for
example to cause the discounted fine to be painh filwe user account. The applications
software may include one or more software modudesi may be executed in a suitable

execution environment, such as an operating systenmonment, or the like.

[0083] Accordingly, it will be appreciated that the mersh@rocessing device 230 may be
formed from any suitable processing system, suclargs electronic processing device,
including a microprocessor, microchip processorgidogate configuration, firmware

optionally associated with implementing logic sweshan FPGA (Field Programmable Gate
Array), or any other electronic device, system mamgement. However, the merchant
processing device 230 may also be formed from #aldyi programmed PC, Internet
terminal, lap-top, or hand-held PC, a tablet, oradnphone, or the like. Thus, in one
example, the processing system 230 is a standardegsing system such as an Intel
Architecture based processing system, which exsadéware applications stored on non-

volatile (e.g., hard disk) storage, although teiadt essential.

[0084] An example of a process for vehicle speeding sstéation and payment of an
associated fine will now be described in more dietdh reference to Figures 6A to 6C.
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[0085] In this example, at step 600 the user enters thaiicle and starts the ignition. This
provides power to the vehicle processing devicewghigh is automatically paired to the user
client device 220 via a Bluetooth connection ap §85. This pairing is used to confirm that

the user is in their vehicle and provides a medr@githenticating the user.

[0086] As the user begins to drive, at step 610, locatiformation is determined using GPS
of the user client device 220. In other examples, paeviously mentioned, location
information could be derived from an in-built veleiclGPS unit and provided to the user
client device. The location information is then dise determine the speed of the vehicle at
step 615 using known techniques familiar to persskiled in the art. This location
information is provided to the merchant server 28@tep 620. The merchant server 230 is
responsive to receiving the location informationtiie form of GPS latitude and longitude
coordinates to determine road network information accordance with the location
information at step 625. The merchant server 239 rattieve a road network map or the
like from a database 231 or other data store aadige this information to the user client
device 220. The road network information typicadligo includes speed limit information

associated with roads, areas or routes designatdteanap.

[0087] At step 630, the location of the vehicle with regpe the road network is then
determined by the user client device 220 by compatihe GPS coordinates with the road
network map obtained from the merchant server ZBfe speed limit may then be
determined in accordance with the vehicle loca@rstep 635 and compared against the
vehicle speed at step 640 in order to determitteeifvehicle is speeding.

[0088] At step 645, the user client device 220 determiihdge vehicle is speeding and if the
vehicle speed is less than the speed limit, thegs® returns to step 610 and the speed
monitoring process resumes. If however the vehsctietermined to be speeding, then at step
650 the user client device 220 provides a speenhidigation to the merchant server 230

which may include for example the speed indicaéind speed limit indication.

[0089] The merchant server 230 then determines the spgpeffience at step 655 using the

speed and speed limit indication and speeding offanformation that may be stored in
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database 231 for example. An example speeding adfemy be "exceeding the speed limit
between 0-10kmph" or "exceeding the speed limitvbeth 10-20kmph in a school zone".

Having determined the speeding offence, the metdemer 230 at step 660 then determines
what the regulatory fine is for the particular sfieg offence. This may be a fine prescribed

by relevant state or national legislation governiogd laws and rules.

[0090] At step 665, the merchant server 230 determinescauhted fine payable by the user

for committing the speeding offence. The discouritee represents an amount less than the
regulatory fine so that an incentive is providedhe user to consent to self-regulate their
own speeding and agree to payment of fines. Theodig applied may be dependent on the

severity of the offence with a greater discountsguyg applicable for minor offences.

[0091] The merchant server 230 then retrieves user acaoiantnation from the user client

device 220. The user account information may becative of a user's bank account or
payment card nominated for use by the user. Tylpiddle account information is stored in a
digital payment wallet executing on the user cli@ewice 220, the payment wallet configured
to provide the account information to the merchaetver 230 either directly or more

typically via a merchant application running on thent device 220.

[0092] At step 675, the discounted fine is paid from tlseruaccount. Typically this is
achieved via communication between the merchanes&30 and the payment processing
system 240. The payment is processed in any seitaanner via request and response
messages, for example in a four-party (open) schaeeh@een the merchant server 230, an
acquirer system, card network, issuer system atidraglly a payment service provider such
as payment gateway; or in a three-party (closeld@rse between the merchant server 230, a

payment network (acting as both issuer and acquaret typically, a payment gateway.

[0093] Typically, at step 680 the user is then notifiedid speeding offence and fine paid
via a notification displayed on the user clientide\220. In this way, it is envisaged that the
system will help to stimulate better behaviour be toad as user's are provided penalties for

speeding very shortly after the offence is comrditte
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[0094] An example of a process for confirming that a usen their vehicle will now be

described in more detail with reference to Figure 7

[0095] In this example, at step 700 the user enters ttadircle carrying a user client device
such as smartphone having Bluetooth connectivity.step 705, the user ensures that

Bluetooth is activated so that other devices mafpbad.

[0096] At step 710, the user starts the vehicle ignitidmcl provides power to a vehicle
processing device 210 also having Bluetooth comngct In one example, the vehicle
processing device includes a beacon transmittectwacts as a one-way transmitter to the
receiving user client device. At step 715, the #kehprocessing device 210 locates the user

client device 220 and at step 720 the devicesteratically paired together.

[0097] This pairing of devices provides a method of autiicating that the user is the person
who has consented to being monitored and finedewdriving while also confirming that the
user is in the vehicle at step 725. Once this e lxonfirmed, the merchant application

running on the user client device 220 will beginmitaring the speed of the vehicle.

[0098] An example of a process for account setup with echaat before the system is used

will now be described in more detail with referenacd-igure 8.

[0099] In this example, at step 800, the user downloatemhant application to their client
device, such as a smartphone. The merchant appiticat for monitoring the speed of the

vehicle and automatically fining the user for spegd

[00100] At step 810, the user creates a new account wéhntbrchant for example
providing their name, address, vehicle registraind bank account or payment card details.
Typically, the bank or payment card details arevighed by associating or linking a digital
payment wallet with or to the user account. Anytahle digital payment wallet may be used

including for example Google Walfét, Apple Pay", Masterpas?' and the like.

[00101] At step 830, the merchant application then prov@e®nsent notification to

the user requesting that the user provide theis@ointo participate in the self-regulation
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scheme. At step 840, the user provides input tarteechant application indicative of their

consent to being monitored while driving and firiesbeeding.

[00102] As a one-time activity, the user then pairs théient device 220 with the
vehicle processing device 210 at step 850. Thasmsanual pairing whereby the user's device
picks up the Bluetooth signal emitted by a beacowtber form of transmitted associated
with the vehicle processing device 210 and the sskercts to pair with the vehicle processing
device 210. Subsequent device pairing upon statieofgnition are performed automatically

without user input.

[00103] At step 860, the user pre-authenticates their paymstrument (i.e. payment

card or bank account details) with the payment gssinng system via the merchant
application which is in communication with the meant server 230. Pre-authentication with
the issuer is performed business-as-usual (BAU)imvmlves the user authenticating that the
payment instrument belongs to them and providinghssion for the payment instrument to

be charged by the merchant server.

[00104] The merchant application is then updated and peovidith the payment
instrument validation at step 870 so that futurgnpents can be processed automatically
without further input or authentication from theeuseing required. The user's account with

the merchant is now setup and ready for use.

[00105] Referring now to Figure 9, there is shown a spedifiplementation of a
system for vehicle speeding self-detection and magrof an associated fine. In this system,
a mobile application executing on a smartphoneaised to the vehicle via Bluetooth. The
mobile application is also paired with a digitalypgent wallet containing user account
information such as payment card information. Tefadlt payment card is pre-authenticated
with an issuer BAU and the mobile application isdated with payment instrument

validation.

[00106] In use, the mobile application monitors the spefethe paired vehicle using
GPS and compares with known speed limits obtairad & merchant/agency cloud server to

determine if the vehicle is operating within, occegding, known limits. If the speed limit is



-24 -

exceeded, the merchant/agency server is informedtla® default payment card for the

registered mobile application is charged with alismted fine.

[00107] Accordingly, it will be appreciated that in at leame example the above
described method and system provides an alternataxeto enforce road laws via a user
monitoring their own speed and consenting to rexeavdiscounted fine if found to be
speeding. This has the potential to significandguce government agency expenses that
have traditionally been incurred in purchasing,talisig, maintaining and monitoring
equipment designed to detect users exceeding speisl while also reducing the cost of
administration in issuing fines and chasing up uthfimes. By creating a system of self-
regulation, users may be encouraged to pay cldsemti@n to their speed so as to avoid

being fined which may lead to a change in drivéraw&our and attitudes toward speeding.

[00108] During transition to widespread adoption of theabdescribed system, it is
envisaged that the system would complement existiagitoring and enforcement strategies
including use of traditional speed cameras andrsada such an environment, motorists
using the above described system would be recatjrffee example through their vehicle
registration) such that they aren't fined for tlaene offence twice. However, if a motorist
that has consented to use the system is not tirayeNith their smartphone or the like
running the merchant application then they wouldibed in the traditional manner and a

merchant server or the like would detect that trstesn is not currently is use.

[00109] Throughout this specification and claims which dal] unless the context
requires otherwise, the word “comprise”, and vaieg such as “comprises” or
“comprising”, will be understood to imply the inslion of a stated integer or group of

integers or steps but not the exclusion of anyratiteger or group of integers.

[00110] Persons skilled in the art will appreciate that pumns variations and
modifications will become apparent. All such vaoas and modifications which become
apparent to persons skilled in the art, shoulddresiclered to fall within the spirit and scope

that the invention broadly appearing before desdrib
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1) A method of on-board detection of speeding of aicletand payment of an associated

fine, the method including:

a)

b)

c)

d)

in an on-board processing device, determining &dpedication indicative of the
speed of the vehicle operated by a user;

determining a speed limit indication indicative afspeed limit associated with a
location of the vehicle with respect to a road roeky

determining if the speed of the vehicle exceeds gbeed limit using the speed
indication and the speed limit indication;

in response to determining that the speed limit basn exceeded, determining
payment information at least partially indicativieaopayment amount representing a
discounted fine for exceeding the speed limit;

determining user account information associatel ait account of the user; and,
providing the user account information and paymimfibrmation to a payment
processing system to thereby cause the discoumedtd be paid from the user

account.

2) The method according to claim 1, wherein the speedtation is determined using

location information derived from a positioning &ms.

3) The method according to claim 2, wherein the pasitig system is the Global

Positioning System (GPS) and the on-board procgsirice includes a GPS receiver.

4) The method according to any one of the precediragms, wherein the on-board

processing device is one of:

a)
b)

a user client device; and,

a vehicle processing device.

5) The method according to claim 4, wherein the uBentcdevice receives the speed limit

indication from a merchant processing device wammunications network.

6) The method according to claim 5, wherein the mefiuotther includes, in the user client

device:

a)

determining location information indicative of tloeation of the vehicle;
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b) providing an indication of the location informatitmthe merchant processing device;
the merchant processing device being responsivéhdolocation information to
determine road network information based on thation information; and,

c) receiving an indication of the road network infotioa from the merchant processing
device.

The method according to claim 6, wherein the roativark information is at least

partially indicative of at least one of a road netkvmap and a speed limit indication.

The method according to any one of the precediagng, wherein the method further

includes, in the user client device, in responsgetermining that the speed limit has been

exceeded, providing a speeding indication to thechant processing device.

The method according to claim 8, wherein the metluother includes, in the merchant

processing device:

a) receiving the speeding indication from the usesntidevice;

b) using the speeding indication to determine:

i) a speeding offence at least partially based onnmaouat by which the vehicle
speed exceeds the speed limit; and,
i) a regulatory fine at least partially in accordanath the speeding offence; and,
c) determining the payment amount representing theodiged fine, the payment

amount being an amount less than the regulatoey fin

10) The method according to claim 9, wherein the nettluother includes, in the merchant

processing device:

a) retrieving the account information associated wvilie user account from the user
client device; and,

b) providing the account information and payment infation to the payment
processing system to thereby cause the discoumedtd be paid from the user

account.

11) The method according to claim 10, wherein the wetincludes, in the merchant

processing device:
a) generating a notification that the user has bawdfiand,

b) providing the notification to the user client desic
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12) The method according to claim 11, wherein the wdiemt device is responsive to
receiving the notification to:

a) generate a representation of the notification; and,
b) cause the representation to be displayed to thre use

13) The method according to any one of claims 10 tp viRerein the user account is
associated with a digital wallet component insthtd@ the user client device.

14) The method according to claim 13, wherein the aseount is pre-authenticated with the
payment processing system so that the merchanegsig device is able to cause the
discounted fine to be paid from the user accouttiaut further authentication.

15) The method according to any one of the precediagns, wherein the on-board
processing device is a user client device that is:

a) initially paired with a vehicle processing devigethe user; and,
b) subsequently paired with the vehicle processingcgeautomatically in response to
vehicle ignition, the pairing to confirm that theeu is operating the vehicle.

16)The method according to claim 15, wherein the wdent device is paired with the
vehicle processing device using a wireless comnaioic protocol.

17) The method according to claim 16, wherein the #® communication protocol is
Bluetooth.

18)The method according to any one of the precediagng, wherein the method further
includes:

a) generating a notification indicative of a warnimgt the user has exceeded the speed
limit; and,

b) inthe on-board processing device:
i) generating a representation of the notificatiord,an
i) displaying the representation to the user.

19)The method according to claim 18, wherein the ratifon is in the form of an audible
warning provided to the user.

20)A system for on-board detection of speeding of kiale and payment of an associated
fine, the system including:

a) an on-board processing device for:
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i) determining a speed indication indicative of theexpof the vehicle operated by a
user; and,

b) one or more electronic processing devices for:

i) determining a speed limit indication indicativeafpeed limit associated with a
location of the vehicle with respect to a road rorky

i) determining if the speed of the vehicle exceedsstieed limit using the speed
indication and the speed limit indication;

iii) in response to determining that the speed limitbeen exceeded, determining a
payment amount indicative of a discounted fine daceeding the speed limit;
and,

iv) causing the payment amount to be paid from an axtagduhe user.

21) The system according to claim 20, wherein the oarth processing device includes a
GPS receiver for determining location informatiosed to calculate the speed of the
vehicle.

22) The system according to claim 21, wherein the oarth processing device is a user
client device.

23) The system according to claim 22, wherein a digvilet component is installed on the
user client device, the digital wallet componemrisy account information associated
with the user account.

24) The system according to any one of claims 20 toA2frein the one or more electronic
processing devices include one or more of:

a) the on-board processing device; and,
b) a merchant processing device.

25)A system for on-board detection of speeding of hiale and payment of an associated
fine, the system including:

a) a user client device located on-board the vehmle f

i) determining a speed indication indicative of theexpof the vehicle operated by a
user using location information derived from a gosing system;

i) retrieving a speed limit indication indicative ofspeed limit from a merchant
server via a communications network, the speed hssociated with a location of

the vehicle with respect to a road network;
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iii) determining if the speed of the vehicle exceedssgieed limit using the speed
indication and the speed limit indication; and,
iv) in response to determining that the speed limit l@sn exceeded, providing a
speeding indication to the merchant server; and,
a merchant server for:
i) receiving the speeding indication from the usesntldevice;
i) using the speeding indication to determine:
(1) a speeding offence at least partially based oanamunt by which the vehicle
speed exceeds the speed limit; and,
(2) a regulatory fine at least partially in accordamgth the speeding offence;
and,
iii) determining payment information indicative of a pent amount representing a
discounted fine being an amount less than the aéoyi fine;
iv) retrieving account information associated with acoaint of the user from a
digital wallet component installed on the userrdligevice; and,
v) providing the account information and payment infation to a payment
processing system to thereby cause the discoumedd be paid from the user

account.



