14 Novenber 2005 i SYSTEM FOR ELECTRONI C PAYMENT AND MONI TORI NG OF FEES
Field of the Invention 5 The invention relates to a system for the paynent
and nonitoring of fees. The systemw || be described with reference to the
paynent and nonitoring of fees for parked vehicles, both in car parks and
roadsi de parking. It is envisaged however that the systemmay find
application in any situation where a charge is |evied fiarNgesabsr 20050 sone
area or participation in sone activity. An exanple of an alternative use is
the collection and nonitoring of charges for the use of public transport
or the use of public or private sports grounds or facilities. The
invention is especially useful where the charge levied is dependent on sone
15 variable criteria %{gg_lsj%otd ERcYROMICOEAYMENT D MRREroHiNG WRIFsgst r anspor t
or road user charges, exanpt e, distance travelled. Background to the

I nvention 20 One of the problens with | evying a charge for indulging in
common pl ace acti Vield &#3he Ingantibn as par ki ng a vehicle, is the effort and
overhead involved in collecting the fee and nonitoring conpliance. This is
particularly so in the case of vehicle parki many..instances it
operates on % qua§?¢ﬁ6ﬁ@§V§m§§§FﬁﬁﬁeWﬂﬁ”“ﬁﬁVﬁ%ﬂ?”%ﬁ?Wf@“ﬁ F&%tati oned

adj acent, or in the location of, vehicle parks and rely on persons using
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wor ki ng order as wRIEFiogend o ea9eded ‘r‘ﬁ?ﬁé?”b' SRS ¥iUSnar ' Bver head
is the cost of pobtmgivitgscoglauadscefacl@sover cone t hese probl ens pre-paid
coupons are conmonly used. Vehicle users 35 can purchase a book of
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15 variable criteria such as time used or, in the case of public transport or road user

charges, for example, distance travelled.

Background to the Invention

20 One of the problems with levying a charge for indulging in common place activities,
such as parking a vehicle, is the effort and overhead involved in collecting the fee and
monitoring compliance. This is particularly so in the case of vehicle parking as in many
instances it operates on a quasi-honesty system, i.e. payment points are stationed
adjacent, or in the location of, vehicle parks and rely on persons using those parks to

25 voluntarily pay a charge. Compliance is monitored by regular or random spot checks
by parking wardens and additional fines levied for non compliance. The salary cost of

the wardens constitutes a considerable added running cost

The disadvantage with such systems is the cost of the fee collection infrastructure, for
30 example parking meters or coupon machines. These machines need regular attention
to keep them in working order as well as to empty collected money. An additional

overhead is the cost of policing compliance.

To overcome these problems pre-paid coupons are commonly used. Vehicle users

35 can purchase a book of coupons. A coupon is removed from the book and knockouts



or renovabl e panels are mani pulated to indicate the date and tinme of use.
The coupon is displayed in the vehicle w ndow. This system does not
overconme the high cost involved in nonitoring conpliance, and further it
is not uncommon for persons to attenpt to reuse old coupons. Another
situation where a charge is levied for a conmon place occurrence is tol
roads where it is known to make an aut omati c deducti on4ofoveadet 2005 and
city entrance taxes. It is recognized that significant savings mght be
made by | ocal authorities, such as 10 parking and roadi ng agenci es,

t hrough efficiencies in fee collection and &nforcenent. It is an object of
the present invention to provide a systemfor sinplifying fee collection

and moni toring f Or %F’%r OVIap%L&S Qrgtrﬂa}{l'palét (ﬁto |r;]d§:a etthé éat@arid%%raguseobh@&ﬁpm t he
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I nvention 20 Accorgd tion there is provided a systemfor the
paynent and nDnltorfﬂgu;£$£2§g§a§ﬁ?ch i ncl udes a personal device carried by
a user and éttlvatable by the user for deduction of a payable fee by

el ectroni ¢ paynentanseanrsyatibrhehdpes sanglis ledad ferea cohanen pcacastirepteis ol roads
cormmuni cati on nmeans.fQf &BHNBQ&%@BHQﬁoM&&Be&mﬂHQkkgébﬂQaQQMJ&ﬁa%ét%@éCh
communi cates with the personal device to confirnfascertain that the
personal device has been activated to deduct the required fee. 30
Preferably the el ecdromgneedrastisgniicanesnisgs reighd bs Mar¢ biclagadautipritissi ch a
inserted info the pamfib §%£diﬁ!}ea\ébrqc§‘es #36gH dMERALiEOR R RYIIcSRE @Rd &rﬁ&&ement

pref erably, although not exclusively, a user purchases/obtains a smart
card, or simlar, froman organisation to whoma fee is payable, the smart
card contai ni ng pies paibibcorf diptesent pveftier wiprayide @ spagTe foa sippijaiades eHectipre
equi val ent of nDn%H@&gm%ngg”mg@égﬁnggnepe deducted fromthe smart card, or
simlar, 35 by the personal device on activation by the user. The user can
have two or nbre smart 14 Novenber 2005 cards, or simlar, fromdifferent
or gani sati oms, t hetisafugb¢riobjactof the eesent @mﬁsratoimidp@ spegm ”l?é?f?ﬁjorﬁﬁaé’rﬁﬁ/ t he
user by inserting b6 aRRhapEdnal # e lstdviafthgestie tHagFisabr l)dt @provide the

public with a useful alternative choice.

Summary of the Invention

20
According to the invention there is provided a system for the payment and monitoring
of fees which includes a personal device carried by a user and activatable by the user
for deduction of a payable fee by electronic payment means, the personal device
having a wireless communication means for communication with a monitoring device
25 which communicates with the personal device to confirm/ascertain that the personal

device has been activated to deduct the required fee.

Preferably the electronic payment means is a smart card, or similar, inserted into the
personal device.

30
The invention envisages that preferably, although not exclusively, a user
purchases/obtains a smart card, or similar, from an organisation to whom a fee is
payable, the smart card containing pre-paid credits, preferably in monetary value or the
equivalent of monetary value, which can be deducted from the smart card, or similar,

35 by the personal device on activation by the user. The user can have two or more smart



before it is activated. s Preferably, the personal device has input neans
so that the user can input the rate at which the fee is to be paid, the
noni toring device being adapted to determine that the correct rate has
been entered. In one particular enbodi ment the personal device is nountable
in avehicle for use in 10 paynent of parking fees. In an alternative
enmbodi nent t he personal device is a hand held portabl e4deuieabepPo0se i n
paynent of public transport and/or other fees. In further aspects of the
invention there is provided a personal device and, separately, a
noni toring device for use in the systemfor3the payment and nonitoring of
fggst 15 The nnnltorlng and/or t he personal device can include a gl obal
o or i ng-devi co e BAEA Al et B o e o vy apeE! O
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noni toring devi ce peRp ibeadivitald hel d device carried by nonitoring persons
who patrol and service an area or |ocation where the systemis used. In
anot her enbodi nent the invention can be used for the collection and
moni toring of 25 FAreersbikniwereesaldevies #s drucharges NshtinpE At BBE g B8PS onal
:jﬁ;“e(r:ﬁafag‘l?gl 828: Cv@{?cth ke d t@b@g&d ;ﬂﬂd rﬁc&htb%gtc@vilael wﬁ’@j ehgestoadenshethathe t 0 an
e e stance travelled. The personal device can
inthis case be pé?ﬁ%géﬂqu %%ﬁﬁ?“ﬁ in the vehicle. Thepuser can activate
the personal device when travelling on roads subject to a user charge,
32&32{ ngggh?hgppr P bhASLtidiRE mfdaimehitBe pebiral vicd empertssenak vettol foeusean
appropria
di stance trabel | ed®TH" gépacr"é?n%? A 59%‘%%9%%@%H%Perg@?%wgﬂl\ﬁaggn%an be
hand hel d, nDuntedwﬁééﬁﬁéﬂmWﬁémfﬁﬁd1ﬁWmP@éﬁP%HC§¥F%¥§ﬁP@5Vh €% cover |arge
areas, and can receive transm ssions fromthe personal device(s). The

moni tori ng devi ce ca Ande a%é){]c% o%u@tlnvgﬂ%n f@mﬁgdééa 9§¥dn%ﬁdeW@éar%CEép\é%¥e@ﬂ and

deducting an anount Trom repa Ifferent 14 Novenber 2005
4 rates of chargeEME@@°%E§§W%?@“F%Wt@ﬁyﬁeﬁﬁmﬁ@%%%Te%P%%@@?O%Fcﬁ%ﬁ?cIe t he
nonitoring :eélevice can be pre-programed to match the correct rate of

gﬁgggte' on f e SPGG! fdlornSI S0NAL (LRYIS GeviddElenaRMES Gbodl b iRnagloydian es  of
(GPS) Iocatlon recordlng unit.

Preferably a single monitoring device is mounted at a location for monitoring all
20 personal devices utilising a particular service at that location. Alternatively, the
monitoring device can be a hand held device carried by monitoring persons who patrol

and service an area or location where the system is used.

In another embodiment the invention can be used for the collection and monitoring of
25 fees known as road user charges in which case a personal device can either be linked
electronically to a vehicle’s odometer or to an internal GPS device to measure distance
travelled. The personal device can in this case be permanently mounted in the vehicle.
The user can activate the personal device when travelling on roads subject to a user
charge, entering the appropriate rate for the vehicle. The personal device can deduct

30 the appropriate amount from the prepaid card based on the distance travelled.

in said another embodiment the monitoring device can be hand held, mounted beside
the road or located strategically to cover large areas, and can receive transmissions
from the personal device(s). The monitoring device can record that the personal

35 device was activated and deducting an amount from the prepaid card. Where different



different rates for |aden or unladen vehicles) the personal device can
transmt for 5 exanple the weight of the vehicle thus enabling the
nonitoring device to calculate the correct rate of deduction.

Al ternatively, enforcenent agencies at the roadside can physically or
visually check that the rate of deduction is correct for the vehicle and
circunstances. to In particular the invention provides {a SySémbef 2004 he
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personal device harsutéesactivated to deduct the required fee, t he
personal device being either | inked 25 electronically to a vehicle's
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The invention also provides a system for the collection and monitoring of fees known
20 as road user charges in which a personal device activatable by a user for deduction of
a payable fee by electronic payment means, the personal device having a wireless
communication means for communication with a monitoring device which
communicates with the personal device to confirm/ascertain that the personal device
has been activated to deduct the required fee, the personal device being either linked
25 electronically to a vehicle’'s odometer or to an internal GPS device to measure distance

travelled.

The invention also provides a system for the collection and monitoring of a fee known
as an entrance fee or entrance tax, which includes a personal device carried by a user
30 and activatabie by the user for deduction of a payable fee by electronic payment
means, the personal device having a wireless communication means with an external
device which communicates with the personal device to confirm/ascertain that the
personal device has been activated and has or is deducting the required fee, the
monitoring and/or the personal device includes a location-recording unit so that

35 deduction of a fee is made when the user passes the external device at a particular



10 15 20 location. Further aspects of the invention will beconme apparent
fromthe follow ng descriptions which are given by way of exanple only.
Brief Description of the Drawings The invention will now be described by
way of exanple only and with reference to the acconpanying draw ngs in
which: Figure 1: illustrates a plan view of a personal device for use in a
system according to the invention; Figure 2: illustrati@gsNeveahber Q0@ of

t he personal device of Figure 1; Figure 3: illustrates a second side view
of the personal device of Figure 1; and Figure 4: illustrates,
schematically, a nonitoring device for use fn a systemaccording to the
invention. In the drawi ngs the sane reference nunerals refer to |ike

i ntegers. Descri ptll eTa 1 of the Preferred Exanples To illustrate the invention
it will now be described by reference to its use as a personal parking
nmeter device. It is to be appreci ated however that the invention may find
25 application inFramer agmswhaémvémes wallr ecoray apdreanitdno therfalowihg dedtrigtioadh  as
for payment of r rges or the collection of fees for
use of anenities. Q"%\qrﬁt@% ov%g d%&lfg)ga e|Cth;]'f’§"carr| ed by a notorist either on
his or her person or in their vehicle. The personal device 1 has input
means i n the for mepkf Pesaptionctht 2he Drawindd keypad 2 enables the notorist to
activate the personal device 1 when they park in a designated parking

| ocation. The appropriate parking fee for the location is entered into the
personal devi ce 1Thaﬁ‘dert“ﬁru‘é’”'|“PWE%1H696%beG§éd’aéPf F2PEP B §rort BERTFHINE A

pre- purchased snatdonpartythg(droingsmowtth: is inserted into the device at slot 3
(Figure 2) and once activated the device 1 deducts the requi red fee from
the value on the smart _card. 35 _The personal device 1 can

pre-progranmmed, or is d&tt hbl e BySIEIRE AR OIS ‘Ef"pteB”H%t‘jEY‘cef ”I‘ﬁS\Vé?rﬁ\?lte”ZOOS 6

according to the invention;

Figure 2: illustrates a side view of the personal device of Figure 1;

Figure 3: iliustrates a second side view of the personal device of Figure 1;
13 and

Figure 4: illustrates, schematically, a monitoring device for use in a

system according to the invention.

in the drawings the same reference numerals refer to like integers.
20
Description of the Preferred Examples

To illustrate the invention it will now be described by reference to its use as a personal
parking meter device. It is to be appreciated however that the invention may find
25 application in any area where fees are levied and/or monitored such as for payment of

road tolls, road user charges or the coliection of fees for use of amenities.

A personal device 1 is carried by a motorist either on his or her person or in their
vehicle. The personal device 1 has input means in the form of a keypad 2. The
30 keypad 2 enables the motorist to activate the personal device 1 when they park in a
designated parking location. The appropriate parking fee for the location is entered
into the personal device 1, and thus it can be used at a variety of locations. A pre-
purchased smart card (not shown) is inserted into the device at slot 3 (Figure 2) and
once activated the device 1 deducts the required fee from the value on the smart card.

The personal device 1 can be pre-programmed, or is settable by the motorist, to meter

w
w



the fee at the appropriate rate, for exanple hourly or daily. The device
has a display 4 show ng the anount, or value of credits, left on the card.
Credits can be in a nonetary value or alternatively some non-nonetary
unit. 5 In one enbodinent of the device a GPS | ocation-recording unit
contained within the personal device, automatically records the |ocation
of the personal device. A timng device contained wthiia K&eeRBES2065
device can automatically record the tine elapsed since the device was

swi tched on. The personal device can be settable by the 10 notorist so that
t he device can be activated and/or deactivated automatically at a
predetermned tine. Smart Cards for use in device 1 are pre-purchased and

can be topped up ake Al tA&ISppraprbit &t fdrRxARpl@KRAY oddéllpnﬁ\e@eh@dlaﬂamtspﬂam

cards are dispensed and, recharged at .15 e
Di fferent authori tges "G argcrmnénlrga' elocl;ﬁfsed%a&lag sshﬁecafdhrbqeﬂgﬁr/\rnabedré? 'Y h t he

user choosi ng, anda‘Pﬁgfé}*t?rnﬁfQ/GIYFPréeﬁm'pmfﬁ?afya{”é smart card for the
authority/organisation to which the fee is payable. On purchase or top-up

of the smart_ card noney, | i t he n horit /or nj sati on and
thus the scheme |gn a't eMbOdsmeB%fﬂgé g'lev °S b? oca%’ﬁari%or(f rXt ﬁ rda I%CF (e
enbodi ment the perpéf@ﬁ%ﬁ' d%l’é‘*@i %@”@t'?ﬁﬁﬁreaﬁd%m%@?t@ﬁPﬁthﬁp%“iﬂ”akﬂeﬁc%n each of

its four sides that indicates the fee being paid 9 and the

aut hori t y/ or gam S%\t mC?réﬂ C;églc'é gontalne% ltl'u% thed)eps% Q%e can agt%{nla’n ?lﬁ/ T cor tﬂg lmge\“ ce

1 can be battery or con necessary

el ectroni cs to pr&Eess St”ﬁ%”lerda}‘i%ea"&slséYﬁCheS%h'*@‘I F@&%’P%ﬁ?‘ﬁ'@ CaR ke sRiphle Qi i n
the capabildti es niaforibthe® Slsi thk edviad dire 5s aaivatAd aheni BdRtivaeanethiataily at ® t he
not or vehicle gpe %Te;nﬁnédl Ghter and/or battery can be added to charge the
internal battery 3 run the personal device 1. In a portable

enbodi nent the device is run solely fromits 30 internal battery. Aclip 11
allows it to be mumte:dardsrfortdmeirsti@/&éhmgemhaﬁxkch@efedaaneaénBétop;lmmdnlatvbr&us of a

ot or bi ke. A mai ”%utﬁ%l%eirnaatneé’re?‘"“int Eﬁé/erﬁ&%ﬁr%{ wgac'ardg%rék!@&én's and Er%rg]eé &S a

clip adapted for connection to a belt or can dapte for
connection to a hadaraarendgpe ”@g“'%etseé?’ffeﬁed’t \ﬁﬂ‘?@%flt'e%ﬁndaoréﬂsa“%?dﬂa% 'Sé‘t‘e Bfher
means of transpor bwn tdrddwite tizeuse? G@bsihg) ahth érseniagpheagonerite yspad c2rddgér thde

personal device 1 a%ity/&r@a@%JtE QRich hedisSP |p§)éblé: dnhﬁrchase or top-up of the smart

card money is paid to the issuing authority/organisation and thus the scheme is a type

of prepaid system.

In the illustrated embodiment the personal device 1 has an electronic display 5 on each
of its four sides that indicates the fee being paid 9 and the authority/organisation 10 to

whom it is being paid.

25 The personal device 1 can be battery or solar power operated and contains all the
necessary electronics to process the transaction. Such electronics are well within the
capabilities of the skilied addressee. A flexible connection 7 to the motor vehicle
cigarette lighter and/or battery can be added to charge the internal battery and/or run
the personal device 1. In a portable embodiment the device is run solely from its

30 internal battery. A clip 11 allows it to be mounted on the steering wheel of a car or

handle bars of a motorbike.

A mains operated battery charger can be supplied. Clip 11 is a clip adapted for

connection to a belt or the like or can be adapted for connection to a handiebar or

o8]
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steering wheel of a car, cycle or other means of transport.



nuneric keys 0 to 9 which are used by the notorist to input a required
charge, start and stop keys 12,13 respectively and the additional keys as
descri bed below. A set key 14 5 used to power on the device to enable
setting to begin and a stand-by key 15 the places the device in stand-by
node to m ni m se power usage over prolonged periods of non-use. Keys 16,17
whi ch are used respectively to activate a delay start forNne¥amBEe2065 the
notori st parks before the start tinme for parking fees and early stopping
for use in the situation where the notorist parks all day but fees are
payable for a portion of the Ir day. A liquid crystal display (LCD) 18 can
al so be incorporated in the keypad 2. The LCD 18 shows the m nutes/hours
to delay starting and/or stopping of the device. An associated nonitoring
device 8 (Figure 4) is av mart card is
author|t|es/organléﬁFléﬂga?gFQﬁﬁﬁ ?6? @eﬁQVﬁﬁﬂTBdﬂmPﬁ%a$@@§“b?“ﬁ?er?eof
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whet her the per sonﬁe‘3 device 1

deductin
correct fee fromt 8%?@”531"%”9 té) %\t?%gm%trf’%%‘f‘%%ﬁ? 80‘?8365%‘ SRP'BY ﬁ’ﬁff’ R on
security feat ur eshofituetive Wheresomabtodss waike alll dayrdt febreara watrlei foryg roartiparef hat i on

to whomthe,fee isay bﬁ'h&tﬂd el dls-EB@(L'@D?HgQéd ag; @aHéo%%rﬁecﬁﬁ%eaJe§&drzecf@néd t he
((jEPS | ocati on of H]T%Dp§ nal mn tes/éousto targ? gop . oég]ggt he personal
evi ce has been activ t 5T ehVi’sage 'f%aa { RO df'frent a

noni toring device 8 can be placed in a promnent |ocation and can

comuni cate with alil afesigenMontemy cRSicsl svwmgaké E)OﬁEav‘édldbfél 10 smatrs card lssumg
conmuni cati on ranga fho%nef/owfnl%r%gnst %r mncgutorgglp%?ment o?nrl Fées Li';%/ users ofeoedsoF%e GPS

(gl obal positioning s ation
| ocati on frém the d9¢essdndine H@Wf@bdeg'c@@%fﬁm'm”@lﬁéﬁcet %qvetcmm\mﬂl@wmg
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device is parked at, recor
parked there. The CSW%MPPB‘W ri’éar%\sn"@é Bl aiPSAtFhBYNER RIS r S0P Warfisn
| ocation of all tpespperseniak witkwi@esnaltdevdidk Nopeeatbe the20@Goring device 8 records

20 details of whether the personal device 1 has been activated and is deducting the
correct fee from the smart card. It also collects/provides information on sécurity
features of the personal device 1 and the authority/organisation to whom the fee is
being paid. The monitoring device 8 can also record the GPS location of the personal

device 1 and the length of time the personal device has been activated.

25
It is envisaged that in one embodiment a monitoring device 8 can be placed in a
prominent location and can communicate with all personal devices 1 which come within
its communication range.

30 The monitoring device 8 can include its own GPS (global positioning system) location

recording unit or it may read the GPS location from the personal device’s GPS unit
such that the monitoring device is able to record and match the identification number of
the personal device with the location of the parking location the personal device is
parked at, and also record the time and date the device was parked there. The

35 monitoring device 8 can automatically record the location of alf the personal devices it



s detects (and the tines). Wen a conputing and an anal ysi ng function of
the nonitoring device 8 detects a "match" (personal device at a | ocation
where it was previously recorded as being at) the nonitoring device 8 will
flash a nessage saying that the personal device 1 was recorded as being at
this sanme | ocation, say, 11/2 hours 5 ago (or at 3:30pn) or advice to that
effect. If the personal device 1 has not been activated Rovemdep20en | evy
a fine or penalty against the personal device or vehicle. The |ocation at
whi ch a personal device is |ocated can be recorded in one or nore of the
foll owi ng ways; 10 a GPS device contai ned within the personal device 1; a
GPS device contained within the nonitoring device 8, by manually entering a

| ocati on nunber (Lu?étque ah@lw 'tlrﬁnbs@r mgm aaéor@punwmﬁd awanfamfﬁﬁg %cﬂ&]h§ ﬁayrb
e

next to the | ocation rou e n itor

using a bar code r®8 i"H‘S Q?é'g‘?é e?B%tag Weﬁﬁ’f’%oc{]ﬁ'%e ﬁto?u "ﬂ‘eﬁeew”@g 8 to
read a 15 bar codeevfausly (reerdedenbdifd @r the impsitaing deliagexwill ﬂ@ﬁhtahreestse@maymg or
by using a coded tgg egﬁegonagdslﬁaéu%sq@d&o@aagdem athm.@satrmodmm L8/ inGogleVi ce
8 which can read a co ] % gu%Ig ? qi ﬁrq . rted o
instal | ed next to*pﬂéoﬁ% %P ho HFa %gF Sy e‘x§mB%S§NHTi??B”WHﬁﬁBIIy
enter (via a nunbesctilay apadiencen lstyaiime of prneltyt dgeinst 2@ persandl oevicagr dhdnciece, t he

par ki ng | ocati on nunber (uni gque identifier), and match that vvith t he
personal device 1 S not used,
W TE st be Poserna tul desPte Potia Bresa e RECR DAY RRES. vihen
i n stand- by m)de (tesvolladmadvagi, transmitting but not stripping noney from

the 25 sman Card&eﬂv@@ev&@em@dmﬁlmmr@%e&a;ﬁmb@.cbni ggered to deduct a
| unp- sum amount fro arﬁln emongorm Y2 gexternal device sending a

rt c
signal to the per sao %ded'ceconta'ned e 2lh°has been deducted the

personal device vmHylmaha%llvﬁ@tef'fngtah@a@wtr@ﬁ?h%ﬂ U”"U’é\}qee@ret gk a3 heunebyifen RAs been
deducted. For exangd &lrb’\ﬁt&ﬂm%e\l@:@ll&} mroa@t £k pad em thy mowtdriRg @dvice ent rance t ax"

in oper ation the Vehl %/a bar&ode reéac}lng dtewc?e &%%{a%gd lth f?ﬁglrn%}?tolrxpg[?ikl%gg Xa?g mode.

When it enters the i P an externa evice on e side of the
road, the Qérsondﬁfﬁ@?ﬂ@@“ﬂﬁ@ﬁmﬂéﬁﬂéﬁdaeﬁuﬁ%e@&ﬁ?”@Qual to the entrance
tax, from the bal ayGRing @ncotiditag Meakihg @avick. cohfameP @ftiso hal maheaing @levitd 8 which

i nst ant aneousl y SIcgp?gadEdie%)ggqgl]rg@eii%ﬁ%{f!eﬁ%unetdhﬁgerﬂeﬁoh@sﬁallgcﬁ)ﬁ@d B he |§c’§m@e

advantage of the invention Is m nat es the need for |ocal
authorities to
Alternatively, it is possible to manually enter (via a number key pad not shown) into the

20 monitoring device, the parking location number (unique identifier), and match that with
the personal device 1 number and time of day. Thus if the GPS unit is not used, it will

still be possible to record locations and check for matches.

When in stand-by mode (switched on, transmitting but not stripping money from the
25 smart card) the personal device can be triggered to deduct a lump-sum amount from
the smart card balance by an external device sending a signal to the personal device.
When the lump sum has been deducted the personal device will “advise” the external
device that the amount has been deducted. For exampie when-a vehicle enters a city
with an “entrance tax” in operation the vehicle will have the personal device in stand-by
30 mode. When it enters the city and passes an external device on the side of the road,
the personal device will deduct a lump sum, equal to the entrance tax, from the balance
on the smart card. The personal device will instantaneously signal the external device

that it has done so.

35 One advantage of the invention is that it eliminates the need for local authorities to



14 Novenber 2005 9 pl ace parking neters, or coupon nmachi nes, at or adjacent
car parks and to maintain and clear noney fromthem It also sinplifies
the nonitoring task as the parking warden will be automatically alerted by
the nonitoring unit 8 should they pass a vehicle which does not have its
personal device 1 operating in the correct manner and at the 5 correct fee
rate. Another advantage of the invention is that speC|f¢pNgb@§5gszg@5
notorists can be issued wth unique smart cards (for exanple "residents
only", disabled, beneficiary etc) which allow the notorist to pay for
their parking at a reduced rate. 10 Were i A the aforegoi ng description
reference has been made to integers having known equivalents, then such

equi val ents are I%Acg%samasnétérs ondé%bmmaéd.aes%%torfaasée'at cat Parkl Rk TRAH S, Of
the i nventi on have been describ rr%D\évasp(f%{?exanp only and it is
i

envi saged that i r’rpﬁ”S\Féeﬁéﬁtogeya?iW 3?6 RIiBTs hEé‘?P“tt%ﬂE‘% 135K £6 PP B
departing from t herdnoyebecfutartagcalnalatet ibp theaontieihg naioB shaulll ey pdst acvhede
clainms. 14 Noverrbe;,yhlcgqgés |Jr(Q hgeailsrﬂérsgsnal éeﬁaé%t af(n% |nttitﬂ,£coﬁgéfmmergﬂc§jat the
nonitoring of fees which include a personal device carried by a user and
activatabl e by t hé®US8r*f3F deduction of a payable fee by 5 el ectronic
paynent means for a partlcular | ocati on, the personal device having a

wirel ess communi C@&Hofh@r m&%e foPhe %Qéﬂﬂbm% gat ép@HﬂéMlésElesaof Hﬁ%hét&éah nfe) nsQL%\é' ce
whi ch comruni cates wt ascertain that the

personal device HQ?“B@%%yﬁ%T?VﬁﬁgﬁmﬁﬂﬂeH§¥m8F0F¥ ﬁ%ﬁﬁ%t%ﬁﬂmFﬁﬁk?gaﬁ?red
fee, the nonitori rgow thadiotristttheaygertisomatkingeld educeaictaides a
| ocation-regprding unit so that deduction of 10 the fee is identified as
being for the particular location. 2. A systemas clainmed in claim1l
wherein the location recording unit is a global positioning system (GPS).
3. A system as cl aVimee in thecdfapgning deheiptont teéergnonihed bperg mddsy iccietepere lhades a
coded wire tag reaseleRiaintdMenCOMeqlioMHY ars Acildatas ifindbRbaig ed: @i ne t he
particular |ocation where the personal device is |ocated by reading the
coded wire or barcode | ocated

15 Embodiments of the invention have been described by way of example only and it is

envisaged that improvements and/or modifications can take place without departing

from the scope of the invention as defined in the attached claims.



at the particular location. 4. A systemas clained in claim1l where the
noni toring device includes a key pad so that the uni que nunber identifying
the particular |ocation can be entered by the nonitoring device user to
determ ne where the personal device is located. 20 5. A system as cl ai ned
in any preceding claimwhich includes a nonitoring device able to record
and recall the particular location at which a personal eNbGENDLEF VOS5

| ocated and is able to determne the length of tinme el apsed since the
personal device was previously recorded as being at a particular |ocation.
6. A systemas clainmed in any precedi ng claitm which includes a nonitoring
device 25 which is programmable to calculate the correct rate of pre-paid
credit deduction fgr,a particular location. 7. A systemas clainmed in
claim6 which inclTdes a nonitoring device which can automatically conpare
the rate of pre-paid credit deduction being deducted by a personal device
to the correct rate afsydedte theqaymsnogrdamvrdriignd Get haichoRIutOE bargordDdsleyi ce

for a particul ar Iocegrale%rti Qng{ggﬁ IQ@@%M@LJ )ﬁeqegﬂ éﬁ%éo*a&on%fﬁ Cp%gé egfed vi ce

user whet her the personal” dev educt i ng 't he
correct rate®for t h@eiﬁ@i‘“? iPRYTERE MPYE '] %Pf“rt’%”ar NC%‘%t‘E?noa@orH‘é@%’fcie lf@ﬂ“ﬁ A any
precedi ng cl ai m t hat wiraksk wdesudcati@nhéos fdgodeuiicson itad moakrialtamBiineal | y

advi se the monitori n&)n#ﬁ}ﬁkgt@s WAk lthe EQE&HQB@%@ t@q%hﬂl"n%sgernamstﬁatvf@%% ﬁé&lgnal

that the personal device it Is comunicating
2005 ii correctly.. 9%yice Ragkesp é?ﬂ"%f&%iﬂddlaﬁﬁr‘FGeﬁcﬁigrﬁ“%re\ﬂﬁ@ﬁé‘?entfleﬁ‘é’”‘to””g
noni toring devi ce i sar@lr ¢het @rsacky idswdcet ittduda® Aildcatidnirgeothingi @ susiert dvdietidnedt

pre-paid credits arenbpiRgqdefldct edn rtwsarﬁéaramsa&.onrate for the particular
| ocation the personal device is |ocated at . A system as described in

e .
any one of claims 4 %YW RMHT (dEs | é"’@ﬁ"ﬁ‘r Y‘ed%ﬁaEP” CEHERG Hh 2919P%- pai d
credit and a prograneitionimd ysten (@At i on code which enabl es a personal

device user to use an Qﬁfetn! Mlﬁfﬁeaﬁﬁ@iﬁ&n p@ﬁéﬂe 1hB rfdnitihg H&)t{:le"?‘r{cluld%@t:dogg whQr .
which they are authoris and are authorised to deduct pre-pai
credits at a rate dff feeaigﬁn?r % Barc?f’ﬁee?eag%t%d@t|'te‘?”otheﬁB'P%8}?aﬁ’a”8é'€r eetger s
such that when the 1Mhepreths oeragnadizviceie icatavroniceditethie wodeld wirher Paoerde tcatag)
devi ce, which has begkhe particular location.

4. A system as claimed in claim 1 where the monitoring device includes a key pad so
that the unique number identifying the particular location can be entered by the
monitoring device user to determine where the personal device is located.

20 5. A system as claimed in any preceding claim which includes a monitoring device
able to record and recall the particular location at which a personal device is/was
located and is able to determine the length of time elapsed since the personal
device was previcusly recorded as being at a particular location.

6. A system as claimed in any preceding claim which includes a monitoring device

25 which is programmabile to calculate the correct rate of pre-paid credit deduction for
a particular location.

7. A system as claimed in claim 6 which includes a monitoring device which can
automatically compare the rate of pre-paid credit deduction being deducted by a
personal device to the correct rate of deduction programmed into the monitoring

30 device for a particular location, and automatically advise the monitoring device user
whether the personal device is deducting the pre-paid credit at the correct rate for
the particular location.

8. A system as described in any preceding claim that includes a monitoring device
that can automatically advise the monitoring device user, through an audible or

35 visual signal, that the personal device it is communicating with, is operating



programmed to expect a particular rate the information fromthe smart card
causes the nonitoring device to indicate to the nonitoring device user
that the rate was correct for that conbination of personal device, smart
card type and particular Jlocation. is 11. A systemas clainmed in claim10
wherein the user has two or nore smart cards, fromdifferent

organi sations, the selection of the organisation to payidopogmpedeoby the
user by inserting the appropriate card into the personal device before it
is activated. 12. A systemas clainmed in any one of the preceding clains
wherein the personal 20 device has input négns so that the user can input
the rate at which the fee is to be paid, the nonitoring device being
adapted to determ necdhaly. the correct rate has been entered. 13. A system
as clainmed in any one of the precedi.ng clai wherei n the personal. evi ce
'S rountanl e i n a GehPei POPRIS PRGN Por LT R Ay PEee Sedee R
system as cl ai med i nmenipringrdeviod ussr ahetgeripre-prid Srediltereebaing dedugirat & theadorrelévi ce

is a hand hel d portaRlié teyHreaiaf I0¢atistsBe pélsdPay¥RBd is @katpyll i ¢ transport
and/ or ot her fees.1_O A3 A %X%éem s clai ne di (Elg

. : system scribed in, any one o (‘!laﬁ]msaq]){o gr\]/vi'cgf'ncfuges %)gecg
clains wherein a singte HOAT foring déW & 7's"Hount ed "at" 496t rof" £9
moni toring all per sotralainde\eirceraid gredit dnd jiampgpgeanpeadtunigud lagatisreeode ebickenablat
| ocation. 30 16. A sypi€snafsevick akerae usd aaRMic@Resnefit daldihBpakictiar ddativhexr ei n

the nonitoring device.is a had.he%ddvi e carried by itorin rsons
who patrol and ser vivghéChatHeyaarreeaLR%ornse BEATEN aéer%thoﬁéedéglgodg?ﬁpfeépaﬁogcég.[S17. A
system as cl ai med i natangteciiersst orer prieqoed vigerepel Ay cates e pyrntiee wher§onal
device is battery orpss@har dfRvefonPRAiatedvitiNte CAMHIBINGSdRIc8CIvhiBMiHGs been

capabi l i ty t 0 35. pr Ocerassm:g(pt% e&ée% SaaCrI’l iu%pfateltﬁe M;)o\{r%a logEron%QrﬁeSsm]é% c%‘r%'calé ssySt em
as clainmed in claimi7 efeina T%x!qb e connection to the notor vehicle
cigarette |ighter antfrenipang devredamdisate e &y Tenitetnardgecs wrer that B id¢ WBat t ery

and/or run the pers@nadt felembiC@&mbitionfofSHtsdordN @Sics | saiafedrd fRpaByd pargcuRf t he
precedi ng cl ai ns V\hq%ggi&_a clip allows the 5 personal device to be nounted

on the steering wheel of a car or handle bars of a
15 11. A system as claimed in claim 10 wherein the user has two or more smart cards,

from different organisations, the selection of the organisation to pay being made by
the user by inserting the appropriate card intc the personal device before it is
activated.

12. A system as claimed in any cne of the preceding claims wherein the personal

20 device has input means so that the user can input the rate at which the fee is to be
paid, the moenitoring device being adapted to determine that the correct rate has
been entered.

13. A system as claimed in any one of the preceding claims wherein the personal
device is mountable in a vehicle for use in payment of parking fees.

25 14. A system as claimed in any one of claims 1 to 12 wherein the personal device is a
hand held portable device for use in payment of public transport and/or other fees.

15. A system as claimed in any one of the preceding claims wherein a single
monitoring device is mounted at a location for monitoring all personal devices
utilising a particular service at that location.

30 16. A system as claimed in any one of claims 1 to 14 wherein the monitoring device is a
hand held device carried by monitoring persons who patrol and service an area or
location where the system is used.

17. A system as claimed in any one of the preceding claims wherein the personal
device is battery or solar power cperated and contains electronic capability to

35 process the transaction.



not or bi ke. 20. A systemas clainmed in any one of the preceding clains
wherein a keypad of the personal device has a display show ng the anount,
or value of credits left on the card, nuneric keys 0 to 9 which are used
by the user to input a required charge and 10 start and stop keys. 21. A
systemas clained in claim20 wherein the keypad has a set key used to
power on the device to enable setting to begin and a st4aNdvéybkeg00Hhat

pl aces the device in stand-by node to m nim se power usage over prol onged
periods of non-use. 22. A systemas clained in claim21 wherein the keypad
has keys which are used 15 respectively tol%activate a delay start and
early stopping when fees are payable for only a portion of the day. 23. A
system as cl ai med 1gha §)stinMs2AaiMELEh @ialh tmek&fy@a@k,dma&naecdérﬁ@krﬁynamivgme% hows

the mnutes/hours tc? aﬁj(gte{fl htesrta%%/'f[:rl bré aggn/é)er sscgtOp L0 the mt af%agtgg‘y%ﬁged{urés

device. 24. A system € Co ‘bR and “honit o ing o
road user charges |ﬁhegﬂ&MhH@WC%.personal devi ce activatable by a user for

deduction of a payabi eysfeaeasbya,m@d RGhY Om & twgwahg RBRARSwhelelhen a@raﬁc%anhe

device having a wirel ess cQ cation ni_cat.i o
evice o be mounted f)h e s?eenrigevlyhsegl:;naﬂél ca <\);| h@ggl'? %ars of a

noni toring device \/\/ﬂpersﬁm‘I drrrrun cates
confirm ascertain thagtobke personal deV|ce has been activated to deduct

the required fee, Johespensanaiimeevine ob@bfrtge @E&éﬁﬁ@ clainkadret! £edpanba@d |y to

a 25 vehicle's odonetegsronaqrde\t”% an rﬁe to measur.e qul stance

travel l ed. 25. A systemas clai rn::add'sd?ay 1 Ow'rrlﬁ %f av\,ﬁu AERE PP SRl "evi ce
is permanently nnuﬁ@éhnwwﬂ@h@@@é%?UW@WWQG“@NY§V§F@H?@§W@FﬂWW§HmF@eaW¥ one
of claims 24 to 25 wher®idBiopResuser can activate the personal devi ce when

travelling on roadg Asyygl?%c;%\ ctia(?m%d iH2m Eq‘ﬁﬁege‘?n thg%@%éj REL %%e? key usegpopqo priate

rate for the vehicl
personal device can‘ﬂéﬁh@ﬂm€ﬁbawﬁ ﬁ?@%&?é?@”aw%%ﬁ?m*mﬁﬁvﬁﬁbmﬁﬁéﬁﬁﬁﬁw%hrd
based on the di st angesthricehddedo mdBhiseAosyalseda @sr (Ldiigh® feribds @ Ryh-@8e Of

claims 24 to 27 ""‘ﬁ%rAe!;%te%hgs E@Hu'e&%{ EIQR ?neMrHe9§n el ;?a% J&@rkg%s*\%& arg%'ég ed

beside the road or located strateglica cover ar e areas, and is
adapted to teceive tPRASHFEY ?fﬁ‘éatef 7 89t Sﬁ%'t ﬁ@reé‘ﬂh%prpd@\)’Y*Eé(eﬁ arepAYaQseber
2005 13 only a portion of the day.

23. A system as claimed in claim 22 wherein the keypad has a display which shows the
minutes/hours to delay starting and/or stopping of the personal device.
24. A system for the collection and monitoring of fees known as road user charges in
20 which a personal device activatable by a user for deduction of a payable fee by
electronic payment means, the personal device having a wireless communication
means for communication with a monitoring device which communicates with the
personal device to confirm/ascertain that the personal device has been activated to
deduct the required fee, the personal device being either linked electronically to a
25 vehicle’s odometer or to an internal GPS device to measure distance travelled.
25. A system as claimed in claim 24 wherein the personal device is permanently
mounted in the vehicle.
26. A system as claimed in any one of claims 24 to 25 wherein the user can activate
the personal device when travelling on roads subject to a user charge, entering the
30 appropriate rate for the vehicle.
27. A system as claimed in claim 26 wherein the persconal device can deduct the
appropriate amount from the prepaid card based on the distance travelled.
28. A system as claimed in any one of claims 24 to 27 wherein the monitoring device
can be hand held, mounted beside the road or located strategically to cover large

35 areas, and is adapted to receive transmissions from the personal device(s).




29. A systemas clainmed in claim28 wherein the nonitoring device records
that the personal device was activated and deducting an anmount fromthe
prepaid card. 30. A systemas clainmed in claim?29 wherein different rates
of charge are possible for different classes of vehicle and the nonitoring
device is pre-programmed to match 5 the correct rate of deduction for a
speci fic personal device. 31. A systemas clainmed in clf No@méer 20@ m 30
wherein several different rates of charge are possible and the personal
device transmits information to the nonitoring device to enable it to
calcul ate the correct rate of deduction. 3213 A systemas clained in any one
of clains 28 to claim 31 wherein an enforcenent 10 agency at a roadside

can physically or zgl&u@dtérﬁ'a@la@médnrhaa.mtisewmeaénetr@fmaﬁ&mgtdem .Iesordscmatrtﬁ@t for
t he vehicle and circunst

roni Lori ng of 8 fec RASHA RO SR AR EE! Farh =" BRp ettt 8P
i ncl udes a per sondll. exstesracaimeeid claym a° wheein diffdreaiceiey aft cabige atsypossitefouser

for deduction of a p@ﬁ@&k@lais@@ob&hn@ﬂs%ﬁ& fhemowmyawﬁe iBaRRgrabiiRd Refgemal 15

devi ce havi ng a Wr Less communi ca tt on an .external device which
ucGtion O{

communi cates° wi th t he® pAFEGASP : evi ce aos‘)ceg?‘f ?er?’rfalsdg‘éret ain that the

personal device HdsA l%@éfr'iﬂ ae cclaimed anl clamd 2has claim 3G whiseln severg)) diffaentr eigaiof ed

fee, the nmonitoring chaRdhrrpobiise Qﬁiﬁﬁ@&@éonﬁlQin&‘eQrdnEiﬁllsUQ&ﬁwaﬁ’on to the monitoring

| ocati on-recordi ng ucpwce oenahgltttocalcqgtt ecor? ctrat of%gdulcs made when the user
Y RN

passes the external device a par bR T 6RDE 34. A system as
descri bed in cl ai P23IBsyptraT %a'mmamﬁé}‘ SWIC@{!@\/?BC@ cenPunheseit asewipredment he

external device to cBhdyldiatréadsiBe c&Xirgsictd) od@tiabechthathatttheraRes a8didtondeVi ce
is operating cor rect I Xct?. g]e Vghldggr%uc%uemcjstatnggs nom nat ed nunber of pre-paid

credits froma smar
33.A system for the collection and monitoring of a fee known as an entrance fee or

entrance tax, which inciudes a personal device carried by a user and activatable by
the user for deduction of a payable fee by electronic payment means, the personal

15 device having a wireless communication means with an external device which
communicates with the personal device to confirm/ascertain that the personal
device has been activated and has or is deducting the required fee, the monitoring
and/or the personal device includes a location-recording unit so that deduction of a
fee is made when the user passes the external device at a particular location.

20 34. A system as described in claim 33 wherein the personal device communicates with
the external device to confirm to the external device that the personal device is
operating correctly and has deducted the nominated number of pre-paid credits

from a smart card.



