; e3eAa nAAddehT\ﬁ\ﬁmm\&\ 00/ 23949 A PARKI NG MANAGEMVENT SYSTEMc o3

pr esent invent\\l to parki ng nanagenent systens and, nore
particul arly, I ng managenent systens capable of inplenenting a
variable fee struct®¥€ for charging 5 parking fees. Historically, parking
meters have nostly been used as stand alone units for neasuring a tine
interval forwQM9/g¥4% user pays to park in a particul ar nmar kedP@EHARIHG81
position and to indicate whether there is still part of that interval

remai ni rking neters generally require 10 paynent in advance and
wi || stlmmulmmﬂmml"mmce the paid parking period has expired. They will then
di spl ay, or,.GQ?) Able to display, the "expired" status to indicate to parking
enforcement o ?icers that a fine or an infringenment notice should be
i.ssued. Devel opnents in par & RRIINGMANAGEMENTESEEMy smal | conput er
processors included in 15 the neters which enable the neter to keep tine,
and receive paynent, for a nunber of different parking bays. However, it is

still oftenThepesemr nvémioneriaés &paikin fria@Sfctndnd sPsérhe and hRoRa phitiosladly € &S
in order to issue infringement notices and fines. One purpose of a parking

managenent RAFking manggerpert sysiems capabdeab mplemantingge arigble fee spaieare fpr2bargings
in policiggm&kg YS&- There are a nunber of issues associated with achieving
t hi s pur pos¥e, RENETy : collecting fees fromusers; enforcing the paynent of

fines or penalties |evied for unauthorised or excessive use of the parking

ar ea; controJILng t he parking systen1techno|2?y; and providing for the

aut omat i on Wistorigallys patkang meterschave mesthickeennsed agiandadonsainits iforgmeasnriogve time| t

is desirabl.e th Ki t t houl d_be. el f ffigient
that no marBsie 2erFEh faitiPn O BRRgBe O an ke PECREQASTRD S0 HrkERed
occasi onal | whdtker th@t i SNRP&E oPHaP ARESal RMADNIAETERse géﬁdr@%&eﬁ%lﬂng%quire
notified automatically of particular instances of infringenment so that they

may diret@ paymient ipfaflvance andmell efopitonisgtange theduid paskiak Ipgriod has enpimd. Tiey will
receiving p nt. and t hods .of .tine-peteri,ng should.be flexible so as to
hosist 1 BT ERPIASY omEF BEIPRS At O CEPHAHagRR Y SUSHS o Pk SERTER
the parki ngffi&SOHaEL {indbr A infi¥ngehAPh&Gde PouldR iksaygntion to provide a

par ki ng managenent system and met hod which 27 March 2003 PCTi A9~/ 00~, ~) 1

Recei ved 22 Septenber 2000 P 1CPFIt~SSB~"plas 1 ra da-2:.09/ Q1 -2 achieves

t he above als, or which at | east provides a useful alternative to _kpown
syst ens and ELRBENS pAKinE SasREP ST DAVS BRCS 150 mal campuEk Proge e ARG

system i % likdinB@rs which enable the meter to keep time, and receive payment, for a number of different
parking bays. However, it is still often necessary for enforcement officers to patrol the parking

areas in order to issue infringement notices and fines.

One purpose of a parking management system 1s to assist the owner or manager of the parking

20 area in policing its use. There are a number of issues associated with achieving this purpose,
namely: collecting fees from users; enforcing the payment of fines or penalties levied for
unauthorised or excessive use of the parking area; controlling the parking system technology;
and providing for the automation of the system so as to reduce the required policing manpower.
It is desirable that a parking management system should be so self-sufficient that no manpower

25 is required for policing it and it need only be checked occasionally for maintenance purposes;
enforcement officers should be notified automatically of particular instances of infringement
so that they may direct their efforts more efficiently; additionally, the means for receiving
payment and methods of time-metering should be flexible so as to assist in achieving the
parking resource management goals of the owner of the parking resource.

30

It is an object of the invention to provide a parking management system and method which



5 sensing neans for sensing the presence of a vehicle in a pa2kiMagch 2003
posi tion; a housi ng modul e havi ng: conmuni cation means for conmBfal/@dtq9%0P8o!
with a network; transaction means, in communication w t Rectiveddbfepienhes 290
means and accessid-e<trar a user of the system adapted to process data to
effect a paynent; and 10 processing neans, in comrunication with the
transaction neans for nonitoring the sensing neans and for determ ning the
paynent for an overall tinme period during which the presence of the vehicle
i s sensed; wherein the paynent is determ neg according to a variable fee
structure applicable to the overall time pefiod and is effected at the end
of the overall tine period. 15 Preferably, the variable fee structure

i ncl udes a base charging rate and a variable charging rate, the base

char gi ng r at eclievesghapipdvieqgmblseof which 4t il¢ast proivides parsefid aheraiativd td kisowre by stéras
is sensed longer than the first tinme period, the variable charging rate

bei ng applic Bethods.a second time period after the first tinme period.
Preferably, the overall tine period is equal to 20 the sumof the first and
second time periods. Preferably, the base charging rate is constant over
the first tiirke pesémdnentdon providesiaglatlang henggengent aysemhinelgdiagover t he

second ti period. Preferahly, the variable charging rate.increases over

t he secongE tinme p%‘in?’é‘&.meﬁ'i‘lnf29%&??‘9%??,”?4?@“?/9‘?? &ﬁﬁ%‘eg%apgf PR ecr eases
over the second tj RBudigS inB@ule Aavingef erably, the overall time period is the
period of time between an initial receipt of paynent information and

recei pt by the process¢omgmuosigatsoromeansiforcorapungating pathla megwork; ni nat i on
signal. AMENDED SHE'y | P~t ~c,, 27 .March 2003 PCT. | %99/ 0~9 t. Recei ved
22 Sept enber 200 P VOPFRISEZONMEYS, 1y, CRpmunggahon yut Eerawpicaign means and

user -act uat egcBRIUK {ih hseF BF RSy QB AP b Droteby @it t bifedt BPayiRht, aRlT her by

providing a termnation instruction to the processing neans through the
transact i®dn neans, or mpcessimgngeahs ineltbsinsumeatioof withe thertkinsgctjpmsiniéann fomrd

t hereby causi ng,the sensi ng neans t,0. cease to detect the.presenc f the
vehi ol o i n oRGTOTE B NensHRamesns and AREApgmnining the paymeq, o 25 Sygepll fgme period
00123949 - 3 fahigAWHiEPHOBREndd 6¥ftRE Aéllidle id denkét® Presence of the vehicle is

sensed after a grace period before or after the overal| tine period, the
processi ng means Wkereitidhe payment dodetermioed acepnding it arvgaigelgtfee s@gurture appligable

enf or cement Ao AL B GeASL IR/ 1 seELEA S Blof of ol dvebRAGSE Biibd! © S
Preferably, the variable fee structure includes a base charging rate and a variable charging
rate, the base charging rate being applicable for a first time period and, if the vehicle is
sensed longer than the first time period, the variable charging rate being applicable for a
second time period after the first time period. Preferably, the overall time period is equal to

20 the sum of the first and second time periods. Preferably, the base charging rate is constant
over the first time period and the variable charging rate changes over the second time
period. Preferably, the variable charging rate increases over the second time period.

Alternatively, the variable charging rate decreases over the second time period.

25 Preferably, the overall time period is the period of time between an initial receipt of
payment information and receipt by the processing means of a user-actuated parking

termination signal.

AMENDED SHE™
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Advant ageously, said charge rate may vary over a predetermn ned2pemdretl 2§03
time. The charge rate may be low initially and then increased POTAABYYHHOSS I
rate when the tine reaches a predeternmined | evel. The ghaeged 2aiSept@mper 2000
i ncrease | i neafdybreb her w se over the predeterm ned period of tine. A
penalty charge rate may be selected after the tinme reaches 1 U a
predeterm ned |l evel. Preferably, the sensing neans is adapted to sense the
presence of one or nore vehicles in respective one or nore parking
positions. Preferably, the sensing nmeans includes at | east one presence
detector which may preferably be an inductd%n coil for each parking
position. 15 Preferably, the housing further includes display neans for

di splaying information to the user, in comrunication with the processing

nmeans. Pref efrafetably, theuder-ataael parkineRRSinatich bigasl is astdate dfitNgudse adithef or

reading credit card 20 information and manual input means tfor receiving an
aut hori sati & ®syeding ofn teraingten | inpiregtionat ythe j propessings aneansipthreugh dheeci al

vehi cl e aut j ' the trangactjop,means. a nj.l charqi rate
(s appl | cablanpsoh MBS F vy T e {ARAEGH & Eiinn Beflitm 557 ULe |

t he transacth@ingre sersitgl HeQs ©A6ERsPAY Rt TR PreseRte bEGRS VERIGIEC RS fhe
paynment. 25 Preferably, the transaction neans includes card readi ng neans

for readingPatkingRpsitidtue card i nformati on and manual input means for
receiving a paynent authorisation code fromthe user. Preferably, the
comuni cation neans is adapted to conmunicate with a financial institution
for determ ning whether the authorisation code is valid and whether there
is sufficient credit 30 available to the user to effect the paynent.
Preferably, the conmunication nmeans is in conmunication with a central
control station, the central control station being adapted to 27 March
2003 ~~c:nved ''' ' ~eptenHer ~'!~(~i> 1" kIl FH~, SSHut nm nxmA¢-"'Jn9, f Nn
recei ve operation information and financial transaction information from

t he proce ssm- neans over the network. Preferably, the processing neans

i ncl udes nenory neans. Preferably, the systemfurther 5 includes a
transportabl e progranm ng devi ce adapted to interface with the processing
means for recordigurirg thereof and far reading and witing data from and
to the nme, ~nory nmeans. Preferably, the nenory neans includes further menory
means for storing systemconfiguration data, the control station being
adapted to selectively change the cofiguration data stored in the further
menory neans. Preferably, the programring 10 device is also adapted to
interface with a data processing nmeans of the central control station.
Preferably, the transaction nmeans includes neans for sensing when an access
door to internal conponents of the housing has been opened.

AMENDED SHET™



15 Preferably, the systemfurther includes diagnostic neans for [&rFatran 803
di agnostic . inspection thereof. Preferably, the diagnostic neans of each
par ki ng nmeter includes faultcondition nonitoring and counting neans for
fault nonitoring and storing fault-related data. Preferably, the diagnostic
means is controlled by the processing neans and is adapted 20 to transmt
the faul t-réVawe@3¥ata to the control station through a commMitaV?¥§8N
network. Preferably, the housing further includes printing nmeans for
printing a receipt for paynent. The presgnt invention further provides a
parking neter, including: 25 sensing nmeans for sensing the presence of a
vehicle in a parking position; a housing nodul e having: communi cation nmeans

for communicating with a network; transaction neans, in comrunication_ wth
t he communi é’a@feea%lwéﬁse prseense O dhs welucleds sensed after a grase peuod hetoaapr affer the
process datg,, : inG- 8 [ P s PSP .
Conmni cat | oyt ERGrid, RRABRssind ond's, RIBRERS cBnRAAE ool Birineement signa
and for det es ah Bhfogeehieat bagynmet tHeometworko Pesfexablyfd ni chdring 'rhte'is-appticable during
~. ~-CEO 27 March 2003 PC | ~/f~l.,~y~/UUS91 | ~eceit~ed 22 Septenber 2000 P
bPER-SSB~apithgsgnace periethc- : u0” 1Nu - 4A period during which the presence of
the vehiclee is sensed; wherein the paynent is determ ned according to a
vari abl e f'ee structure applicable to the overall tinme period and is

ef fected at Adventesudusly, s4i@ clurgs edit nialy Varypever aredetciininel (peEEM b tifiéeThé GRarge
further provides a parking managenent systemincluding a plurality of

par ki ng net &6 may dsslom peitalip@pd. thep dperieassyto @ Hegh st ivhenatheo imeetaashest a

each parkin er.is i o] nj i on, W ral _control. statiaon, the
central co_ngfe(r)al%&&]é%%o%&ﬁgi Wa@gﬁ%ﬁ o n&%czkllc\%gﬁ%pé?e&fl?’o%louﬁf“f’%f i F&att?gn
and financi ptedetcamsRdtpepiddiolfti@idTed pemaliyr Mt dehateNnHEBS sdlted B ShOfimBaeithes
par ki ng neter over the network. Preferably, each parking neter is in

communi cdti apredetesmined levelnore | ocal controllers, each of which is in
comuni cation with a central control station, the central control station
bei ng adapted to receive operational information and financial transaction
informati Onpﬂe‘iexm?mﬂem%nﬂhg GRaAs MadEpaiiStofenSPhl Mavekitdsf OBt 8F mordvélifled e
or nore local confrollers. Preferably, the parking nmanagenent system nay be
di rect|y coraspedtivd ong ommopeparkingmosivions Preferablys thetseysingmgansonelndes ajtlegsi one
via a terrestrial,.or wreless public,o rivate network. The |ocal..

cont rol er Ry dssiot oRHE B Y etot e e B i Sl iR gy Wfkang b,
terrestrijgl, or wireless 20 public or private network. The |ocal controller
may be connected to a data communication interface of the control station
vi a a t err eBreférably, the howsing fusthemimcindekdisplaymeansdfor displaying infermatiom tnahewose,
is public or private,.Pr efnﬁrablr\ébet he o):ls ki ng managenent system may i ncl ude

one or ror e bYOHRRIFHGr I (e protessing means.

Preferably, the transaction means includes card reading means for reading credit card

20 information and manual input means for receiving an authorisation code from the user.
Preferably, if the user inputs a special vehicle authorisation code into the transaction means,

a nil charging rate is applicable for at least a part of the overall time period.

Preferably, the transaction means includes cash payment means for receiving cash payment.
25 Preferably, the transaction means includes card reading means for reading stored-value card

information and manual input means for receiving a payment authorisation code from the user.

Preferably, the communication means is adapted to communicate with a financial institution
for determining whether the authorisation code is valid and whether there is sufficient credit
30 available to the user to effect the payment. Preferably, the communication means is in

communication with a central control station, the central control station being adapted to



25 neans for sensing when an EFT unit is located in the housi ng ZdnHanedan@03
for sensing when a coin/token unit is located in the hoysi n%B ANEN-Ex SHE.,
y' al:, i 27 March 2003 PCTI AU9~100891 Received 22 Septehber 26&0" -
PVOPER~SSB' upasit'§doc “21rt19rt 1f 1 -5 Each parking neter preferably

i ncludes an el ectronic card authenticator. The nenory arrangenent of each
nmeter includes operational data regarding the nunber and val ue of cards
recei ved. The operational data nay be transmitted to the control station

t hrough a communi cati ons network. 5 RAAENDEQ S~E~ ; IPF~—~ f ~~ f 27 March
2003 WO 001 23949 -6 PCT/ AU99100891 Preferably, each parking neter may

i ncorporate an el ectronic coin or token authenticator. The nenory
arrangenment of the parki ter inc|udes.qperational .data regarding the
nunber and v%?FiEl‘éfe6‘PC@BPW;H8£‘E"I{”6‘&%%§“4 Hpaghopl dranspediog gfrpaten, “bgﬁtf?rﬁﬁessmg
met er may i”{ﬁle%er[(\%rfh%%et&éﬂﬁ? cl ock. The processing nmeans and real tine

cl ock of each parking neter being adapted to allocate time data to
predeterm ned events and to store said tinme data and data relating to the
kind of event in the menory arrangepent., The real ti n}%@%l ock qQn the parking
meter may bePT§{FREHY-OfF ERPERIEH MOARS HisHides MR BFANS| higlggbly nieswyistgm further
conmuni cati qQ . t V{iC .
venti o  aPeHaEs BBl pllsFBtd A PET pA Holfteril A ¢ Hifessing

i ncl udi ng t heeskepsrenbnfigurimnhérest gl far peeisgnasl srigngldatarfepn esdnt atd yendlhy
t he presence or absence of a vehicle, fromat_| east one parking bay; 1 S
recei vi ng paysadat Pnefﬁréblm&hr: GRERGLY eang digludgs fy&ﬁar BSRRN BlepRs st meeane s
a payment: S8hfclkl Alah o8l Qo NSLAbAILLRE Cadlied B! HERLALNY OLnbhiar GhOY
rates, applicabfe over at’ | east one respectiveé charging period;” dete ni hg
a | ength of cohfipuradon demhitoted insthpr Axdrr mameni theahs.| Prftraline thea ploghrgndye

in 20 res(gonse_ to the presence si Qnal; determ ni ng.the paynent based on the

sel ect edl&aidgvige 15 @ksor adspisdtRPtFE AL Bt B 3t REICESHNG MepR% of dhfgeented aoptral
and effecting.the paynent.

Preferably, the transaction means includes means for sensing when an access door to
internal components of the housing has been opened.

15
Preferably, the system further includes diagnostic means for performing diagnostic
inspection thereof. Preferably, the diagnostic means of each parking meter includes fault-
condition monitoring and counting means for fault monitoring and storing fault-related
data. Preferably, the diagnostic means is controlled by the processing means and is adapted

20 to transmit the fault-related data to the control station through a communications network.
Preferably, the housing further includes printing means for printing a receipt for payment.

The present invention further provides a parking meter, including:
25 sensing means for sensing the presence of a vehicle in a parking position;
a housing module having:
communication means for communicating with a network;
transaction means, in commumncation with the communication means and
accessible to a user of the system, adapted to process data to effect a payment; and
30 processing means, in communication with the transaction means for

monitoring the sensing means and for determining the payment for an overall time

AMENDED SHER-



25 The present invention further provides a nethod for managi dg Marphrdi03g
system 'including the steps of: sensing the presence or absenceP@F/ Adi95/00891
vehicle in a parking position; selecting one or nore fecgtiacihfeptanbs 2000
froma pl uralretyeegé--@@ chargi ng rates applicabl e under one or nore
circunstances of use of the system ~0 receiving paynment information
relating to the paynent of fees and authorisation thereof by a user of the
system 27 March 2003 WO 00/23949 PCT/ A U99/ 00891 establishing a start
time fromwhich fees nay be charged, the establishing of said start tine
bei ng responsive to the sensing of the prééé\n'ce of said vehicle in said
par ki ng position; establishing a finish tinme beyond which fees wll not be
charged, the establishing of said finish tine being responsive to a timng
term nati on pegodbiueg whichdhdpyresancd ofigervehBlenlsendedf i ng fees to be received
fromsaid user based gn said one or nore fee charging rates applicable,
under said one or Wr%néhqwmawcwn@@csg%%%@ yaniaple fog ftructyre applicable

said finish tine; [ i ' refEk |t of a
payment 1 rom'sars SRtng B RRITERReC ) AURBLAER 40 SRSl FARIE .
invention further provides a nethod of managi ng a parking resource

i ncluding a Eéurality of parking positions, . the nethod including

. .the steps
of : -- prévi dhngreser iByentiopduhatiaraydees ewk}nge!gar&@gmepbw%w&d%arﬁaﬁaﬁ%
utilisation pr%r%«?’g%gﬂgggdgsg%gd e 1 ~ providing a connection to each

par ki ng neter, communi cat1ons network, to a control station
havi ng processi ng neans; causing each parking neter to regularly perform

sel f diagnostic tests and to store datatrel ting to those tests; .causin
each par ki ngPreEerablyt esqogmaunipation: memns| of£4e paHag FIEEIHIS 1 gpmanication with a

transact | onsechapbhIRdish thiQn®al ddrfid) TEhiSH bl 3hied S 1Bl BPrABbARIIS

to transmt the data relating to the se fldl agnostitc tests or

oper ati onél nddrendtiontdyel Goadciall tratsadtiomninformeatimn frometheapcesing ineeano mif redlch
station, processing said data in.real time for producing one or nore
reports basewa?gt‘ﬁ@e’pﬁ’vﬁé "kt a. 25 The nethod may al so include the

step of CauSpREFRGN-RAM fdriidy TRIE' istid &ngrh'tu‘i!i\éﬁthdnYwﬁﬁ'tirﬁ WEbRElocal ¥&ttdileds
i s parked inpxg 6ari’| ng pé%llatﬁon m)lr?iltore by that parking matero and e
transmi tti ngeathiod whithaisiim gomomuoicetipawitba ahtralantrohstitiony tixosintiabeortil station
control stat llae%rg Iaga;;tgg Ito trlecrzg?\'fe operational information and financial transaction information

15 from the processing means of each parking meter via the one or more local controllers.

Preferably, the parking management system may be directly connected to a local controller
or directly to a control station via a terrestrial, or wireless public or private network. The
local controller may also be connected to the control station by via a terrestrial, or wireless
20 public or private network. The local controller may be connected to a data communication
interface of the control station via a terrestrial, or wireless network, regardless of whether

the network is public or private.

Preferably, the parking management system may include one or more of the following:
25 means for sensing when an EFT unit is located in the housing and means for sensing when

a coin/token unit is located in the housing.

AMENDED SHEE"
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30 The nmethod may al so include the step of causing the parking 2gtedrch02003
print tickets, 27 March 2003 WO 00l 23949 g PCT/ AU99/ 00891 i p{imyAgewents!

notices, or receipts for vehicles parked in a parking po§&khgazgqn?&ﬁﬂﬁg2@x)
t hat par ki ng »om@tef-«Pref er abl y, parking meter configuration data stared in

each parking neter may, fromtinme to 5 tine, be updated by transmtting new
configuration data fromthe control station via said conmunications
network. Preferred enbodi ments of the present invention will now be

descri bed, by way of exanple only, with reference to the acconpanyi ng

drawi ngs) in which |ike conponents or el emehts are | U indicated by tike
reference nunerals. Figure 1 is a block diagramof an enbodi nent of a
par ki ng managenent system Figure 2 is a further block diagram of the

par ki ng managecte parksis hitar frefiatdy 3ntlades bh efdctdhRgeath afthéntieatoki Mhe MéBry
of the parking managenent systemin 15, accordance with the enbodi nent of
Figure 1; Fi guengemepsoheaphrmeigeingledey aperssionyi daje egasding rbe pumbengndwalkue off
Figure 3; Fi i Sqa i agr l.ec i g f ransft.er
LT “componth e BT B Sptal AR B oR-GoBBA R e R HARRF ipueha
Figure 6 is enuhosikattbragesyorRf a field progranmm ng device and a retrieva
machi ne of the 20 parking managenent systemof Figure 1; Figure 7 is a

bl ock di agram of system data flow of a parki ng managenent systemin
accordance with an enbodi nent of the present invention; Figure 8 is a bl ock
di agram of the parking nanagenent systemarchitecture; Figure 9 is a flow
di agram of a bay nonitoring and initial detection procedure of the parking
25 managenent system of an enbodi nent of the present invention; Figure |0
is a flow diagram of a paynment initiation procedure of the parking
managenent system of an enbodi nent of the present invention; Figure 11 is a
flow diagramof a credit card paynent procedure of the parking managenent
system of an enbodi nent of the present invention; 30 Figure 12 is the first
part of a flow diagramof a smart card (or stored value credit card)
paynent procedure of the parking managenent system of an enbodi nent of the
pr esent 27 March 2003
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WD 00/ 23949 _g_ invention; PCT/AU99/00891 Figure 13 is the second2pMabcipfrofs
flow diagramof a smart card (or stared value credit card) paynent

procedure of the parking managenent system of an enbodi nent of the present
invention; 5 Figure 14 is the third part of a flow diagramof a smart card
(or storedwoetogds€dredit card) paynent procedure of the parkPag/Avarengginent
system of an enbodi nent of the present invention; Figure 15 is a flow

di agram of an enforcenent notification procedure of the parking managenent
system of an enbodi nent of the present™Hnhvention; 10 Figure 16 is a flow

di agram of an internal nonitoring and security procedure of the parking
managenent system of an enbodi nent of the present invention; Figure 17 is a
dat a fl ow Bresagatdyneath parkingahétet may éncomoraie ap elsceenic eoipfor tdlenpathentingtor. The
managenent system of an enbodi nent of thilla‘@resen. i nvention;

. Fi 18 i
data f1 ow BEHQP-ATOECTR o fik RATGRE meter MpRudes PBraRonAL detd reearding Fie myaber g |

S managenmeySysdAim & toRéhsgahpeigrent of the present invention; Figure 19 is
a data flow diagram of the EFT transaction procedure of the parking ‘

managenent system of an enbodi nent of the present invention; Figure 20 is a
data flow giagrgmof.the.internal nonitoring.and, securit rocedure of tjne
par ki g TalSUEHE 36} SRETOT PAYUBUPIC Eesbine oy LsprocRRiPe ePBh angal

Figure 21 jige QI0dR0R chdnOWirRing FhAED &antaégﬁg@aft& BAGIR e tﬁ%ﬂgftdr)) BRULRMES ERG e

a-

of the parki ng managenent system o nbodi ment o esent 1 nvention;
A par ki ng arsinagereshidsyse data 2nd dstaghlating forth€ kgl efevéntan the2memon ancegeraent.

luralit f rkin ters 12 .connected. to a .control, station 14 via
(I? ommuni ¢ th ﬁ_ﬂﬁf%%éi%&ﬁeg?ﬂ%med’@ﬁﬁ% mesE MRy MRSHMERTs Wity copir °1_'FF?é1°_€ Sme i
station 14th$EﬁhlégE§mﬁ1i&?i%§s REQEE 5Pthe Hild e&ggraﬁuﬂﬁ [;%e&ig@f‘m”' cation interface

20. Each parking neter can nonitor on nor e~ par ki ng bays (Figure 2
shows ed&@h parking neter nonitoring parking bays). Sensors for detecting

the presence of a vehicle ip a parkin ay .in the formof vehic]e presence
detectors DI Heredt ByCRionAr B RERvIeS aprggtgpé for @(f\tﬁme%pwm%nttfwem{ﬁ%e+ncwmg
par ki ng batylg)ste?égf:connect ed to an electronic 30 controller 26 of the

par ki ng neter . Al'though other sensors are contenpl ated, not the |east of
whi ch ar e thosemenipdring npres¢ree tsignah gopricsantativéicitthopresetice of nbserchaid cetlicle,
sensors or _nmagneto 27 March 2003 w0 ~0/~3949 - 10 ~~"T!' A g' 99/0089 t
resistive TeHsbleast op RATKHERAY: ve | oop vehicle detectors will be described
hereaftgk. The i€ [ . | - L rpad
surfaceqlgn t he %g%lﬁr‘%p a@?ﬁ%rgghlgn %%ggsggéfasgéigb%@f’géyd% ér?llméf‘rﬁ?legfes P
vi ci ni ty opayniest;par ki ng bay. Mre than one vehicle pr;.sence detector nmay
be required per parking bay to satisfy banking requirements. Wth the use
of nore than on¥I&FERE éE@aﬁrO&éH%fé%@ cPbt PI“F%LW PhFIarEige fee APRYCARLEOVEF @b
determ ne LI i . of entry of a vehicle to the parking bay.
Since the {/eg iogl erg%ie%@e%n%{e}g%l‘égégpgé’s 24.1 to 24.N are connected to the

el ectroni c cont d@kingihing@ lehgth e tip@r ssldnghivkd Brprdsént iprsaidi liléasQorie parkiap bay in
status indicator for the par king bay is a way of indicating the parking
bay occudfarfepanss e thespresance vignal;par ki ng nmeters are inter-connected in

Froures 1 and 2ol e Reyiia Bpsed oo blosr €L st ron kS debpica .

| ocal net wevdf th®lep@neTime; dldural ity of parking neters 12 to the |ocal
control ler 83. The parking miter conmmunication system28.2 may utilise a
| ocal network teffecsingdbe payméniral ity of parking meters 12 to the | ocal
controller 83, with the local network extended with the use of nodens | 5
82 (for exanple, to traverse a roadway). The local controller 83 in turnis
connect ed TRe prefit HveAGORTMB Sratideda ifhRl ffeCMaridin a ﬁﬂﬁiﬂ‘%%%t&lﬂl ingfudirigaRe 14
via nodens 84. The parking nmeter comruni cation system 28.3 may utilise a _
modem 74 t gepodfnect a plurality of parking neters to the data conmunication
interface 20 of the control statibon 14.. Si ce t hese systens are simlar.
onl'y par ki ng mePSHEGRRFELE FrtSoE et  PRETSROSHBe her eaf ter
20 As best showgeibdidsl 64 @r SnoRafde BRAFKhEGaldBtRém | 2 plupslity d6rS fedNcik AR ratek
funds iransfor (IrFT)

applicable under one or more circumstances of use of the system;

30 receiving payment information relating to the payment of fees and authorisation thereof

by a user of the system;



unit, 105,, the electronic controller 26, a keypad 107, display 10

mufti-node reader~'witer | 12 and an LED panel |09. Each parkingwngwgw 4903
has one or nore doors (not shown) for allow ng access to the inside of the
met er housi ng and which are cl osed and | ocked during nornmal operation. f1l
sense: ~~.wglgeR3moedet erm ni ng whet her the doors are open, ipceAesidogyii cally
connected to the electronic contro:ier 2~. This allows the systemto check
whet her the doors are open due to vandalism or because of a routine

mai nt enance check. A tenperature sensor764 and a timer 65 including a rca
tir:~e ~0 clock 56. are electronically connected to the electronic
controller 25. The tenperature sensor 64 is for providing tenperature
calibration to édﬁzﬂalisfﬁa%diswi tinte £O8 which Feds InyBeadhargeld eth® estiblishidg ofFB4ie 8taZ003
WO 00173949 PGT/ A U99/ 00891 display quality. An el ectronic coin/token

val i dat or @8 hpidgfespoBsike o the sensingaf the presenceof seid (vehicledn spid parking position;

controller 26 a . cont -l 8sSs .sar r Ltter/receiy 13.15s
coruiected to t%sgat%sjmgr??ﬁﬁxilbﬁﬁxeg) egg &‘r”ﬁ*%g‘?fe§sr1‘gﬁ§g0rtf«bfﬁéar &’etbe ?gsta%lbsﬁﬂgc?fed
to the el eqlid fiflish tR@bdiNg kedpordivediy 4 MRINPABRHINGORNAEHA aciBted bisaidRRKE!
supply may include a battery with sol ar recharge and/or a mains supplied

power fe&d. Thecal@mmgfags taibsseasevedifeam paidmser haped-omsaid enecesrrpore:fbe ehargingg

72, connecdien “PaERe W EE TR ACA A HRLPELES of usrlieg B 1 e B V"

regi on 72.fnifiotinet ori ng program data for controlling operation of the
nmeter, a region 72.2 for storing configuration data, a region 72.3

i ncl udi ng faul tusiegshid payment ddermation o offtat receipt df & payrggns frorpsaid Gssr basedonng
oper ati onal .(ﬂat.a sg?h as the total anpbunt of cash/tokens in the cash/token
box and t RAhEHBERCEACSni ns/t okens of each denomination in the cash/token
box, thegnunber and value 15 of fees processed by the EFT unit 105 and the
nunber and types of cards processed by the EFT unit 105. Also form ng part
of the sysThawpmgsentanysntiombirthef prsivetigs ronethodrbhimatkpwigcapdBing meboarqeantlnding a

retrieval chine. 96.. The .f.ield progr ' device 90 includes a controller
having a dgﬁffﬁ%o’i?}?ﬁﬂé‘f‘gé?f?%{'@% gﬁd“ﬁgﬂ’i%q%g %ﬁé‘ep%?fi eval machine 96

i ncludes a contp@lidaig diR\or %r@pa&ﬁﬁ\? rhéMrS, 2k A6RriB& aede T8 MMInitor OisaBOh Bf e

t hese devices can be connected to the data processor 18 of the control

st ati on 14pagkingipesigibasit roni c controller 26 of a parking neter 12. The field

device. 90 and/or .th ' I [ 96 be in the f f
B Rana- RB1 . por PRNIAGnE ABUEEO G reh bk mP Br (B e gt pe el

field pr O%Wﬂ&aHSHh%nggrdcéssﬁ@m%ﬁﬁm e to the data processor 18 of the
control station | 4 to recelve programe data and/or configuration data

and/ or synchr onéaisthgteactepathing mektretofremilatlyppafprarmeifnijaghe sticctestd ndrmystorhalatabe
connected tp the electronic controller 26 of a parking neter 12 to downl oad
and store rﬁg’t”&git?lﬁi%gt%mry 72 of that parking meter. The retrieval

machi ne 30 96 hasshe iAW deRbich Yo GORSSEAHORH ol felafinBRIBiv R Fran¥iibhs
connected to the el éctronic controller 26 of a parking neter 12, it iIs

i nt er r ogat patfdrmed tiyehas peeking metehie code corresponds to the 27 March 2003
WO 00123949 PCT/ AUQ9/ 00891 - 12 code stored,in tlh.e mepory .72 of the parking
meter 12, predef@rmeiRTPaikng meters ofangmitihndathieiaing kg g sribdiagnossic tasiser e
retrieval i T, : i 1s |oaded into the data
processor g%q%*&ﬁhgﬁggon?lﬁgﬁﬁ%@aﬁgﬁq géagﬁggcléquently connecting the
retrieval machi ael, a6the@ontne stioa, prooesssgcaidldita in réal pmtckion grodetiag ob pr miotd
its vehicle pregenge detectors 54.1 to 24.N, is in conmuiucation with the
control st%PPEhLasedPpihe pocesssdidatines 16. Data relating to the operation
and stabys of each parking meter 12 may thus be.comunicated to the control
station 14 for real-time or batch processing and control. Such data

i ncl udes: Tht adithei may ialke iatludd ehdaep af panding gadhaparidag Mdta to continually sense

whether a vehicle is parked in a parking position monitored by that parking meter and
transmitting data relating to occupation of that parking position to the control station in real

time.

The method may also include the step of causing the parking meter to print tickets,



10 vacant.or occupied by a vehicle. this data being generated b)éﬂﬁa?r

vehi cl e presence detectors 24.N, data relating to the anmount of “cas /Cpowﬁs
recei ved by the parking neter during a specified tine period or the total
anount of cash/tokens in the cash/token box 54; data relating to the card
transact i o9 ®@3Hact ed by the parking neter during a speci fREHAVPH®ISYer i od
or the total anobunt of card transactions by the EFT unit 105; data relating
to the results of diagnostic |5 tests gn the parking neter; or data
indicating that a vehicle is parked in"a parking bay 22. N during a tine
period which is not paid for. The results of diagnostics tests perforned on
the individual parking neters 12, whether automatically injitiated,

i ni tiat ed BFREECPIAWCH OF Feepthipr yeRicles pased i yparking ppsitipp mamitereddnt that
20 stati O”pzﬂ-fin P&, stored in menory region 72.3 and transmtted via the
comuni catfion Fines 16 to the control station 14 or other centralised venue
to assist technicians in the nmai ntenance of the neters 12. Menory region
72.3 stores a plurality of fault condition f|lags and associated fault

condi t i on Rrsfesebly.sparkipg aretasconfiguration data slored ineagh parkinggnetehmay fsem tiseg ©

Condi t1 of o PBEREERy befln RAATREw (hnfiBltador BA ol s PENER, Ftopnlf o

are det ect@ghmddicgiofahewosk.t hen nade avail able to the control station 14.
Configuration data is stored in the nmenory 72 of each parking neter 12.
Such data may relate to card or EFT transaction characteristics, fee

changes, in : e - ) be controlled_ by a

par ki mg' e g reacstuOtihis A e See BRBE 1S b8 o8GR bY yag ool 30
speci al r aji@p - witttRfdredct 16 GReScHBYanythg@aPings dn Mhidk8ke TofipoReO6 digHEmS hen
edi tor E)ro_gr_am resident in the data processor | 8 at the control station |4
and sent0 vindicatad by dikaueference sumieralhes 27 March 2003 WO 001 23949 - 13 PCT/ A
U99/ 00891 16, and |l oaded into the parking neters 12 to be stored in the
configuration data region 72.2 of nenory 72. In response to the real tine
cl ock 66, gl KisnoblbB¢ fagrasn BRYN BRboERIEh! &Ch pRkED MRS syRek:: f i ed day
froman existing tariff table stored in region 72.2 to'a newtariff table
al so st or deighne % isgi wrthgpblack Rragram of Hisl pasking magpgesent sysiemups | i ke the

di sabl ed, l.ocal ,r.esi .- sh , bljig t t K d .
CheePLed B L8R SeeBAR A HPRAE B B ERR Bhnh GRS AB8 i
conf i guy sitdcearddidedwit edmbodire i of FApMEN ; 72. The EFT unit |05 has a menory

119 and is_connected to the electronic controller 26. The el ectronic
cont r ol | erFigereghissemortadesaited ek drgranmefi the pagingrnetar obiliguse Bpaded i nto an

oper ation 10 dat ry. 117 of, the EFT r 1 d which may be .

o Spt ayed 0B bHshaerhohing iberinte MdT friastedEF Teormadient ot dif pasking

i nformati ofeter 8NN etRHIRerk 3h6WAn Frssart or end of a transaction and
stores it in the operational data part 117. The nufti-node reader/witer 1
| 2 can si nkigueen®dus bjockrdiagramveior fEldypragmepning Wevicerand arrefrieyal machine of theack
magnetig str#.ge reader 111 and/f . a integrated chip smart card

r eader / 9 i RAEKINg PRADAgCTeHs SYstem) Of {HBUIS 19 displ ay 108 15 i ndi cates when to
insert or gepRVe ; i N ; S : , :
transacti olﬁ\lgg%r gr @rréé?g%é( g.qg%&or?l P g(a:sy?tie%lséﬁé m %2 aetlr gésmg%ﬁ rr%ﬁé%engéélt 6 %tgrgs !sned
by a cont acteldescs withan emdodinierdof thet preseht sventvay;, | 13. The keypad 107 is

used to enter the user's. persopal identification nunber (Pl into the EFT
it 105 e g oI Ob e iR 0P SHReTEsy |

transacti 8 dFWa 51339{ ¥ayP ol R M UndRirh A ptQedtfetst the Bhrki
stored valollE} r|e-r?t1eg§lr at edg 0 cﬂ?% ?ﬁarot crzlard tranlsact icolnspoéhrecaseh/ tto?<gnr ne

t r ansac2$ ansnagéinenicaystenndf at @hbodimendt ofethe presestdnyentgnam data to t he EFT

unit 1 %éo be storgd inapro ramrgart, 114 of the EFT menory 1 19 via the,
Bl

communi cat FigRTe 141k 2 §owpdiagraBhelia payraeh mifiation procgdise of the Bt RENAEEMSPY
72 of the j ] I - fdat a conmuni cation link 16 25 or
the field %%%gg% ér\{a&gfeb\t?lf:@e&gtg? %%ﬁgﬁ{telf‘g@tn?g’ni c controller 26 then

t ransf er s Figereprlogaatowldiagrand of herddiogrdipaynert ptdeédurehd the phrdting manaemeng

device 90 can transfer dpr ogramdata directly to the program part 114.
system of an embodiment of the present invention;

30 Figure 12 is the first part of a flow diagram of a smart card (or stored value credit card)

payment procedure of the parking management system of an embodiment of the present



The control station 14 may al so upl oad configuration data to the %ET uni t

| 05 to be stored in ~0 a configuration part 115 of the EFT nenory 1¥arch 2003
Configuration data can also be transferred to the nenory 72 of the

el ectronic controller 26 by the data comrunication link 16 or the field

27 March 20@BodA80/ 23949 - |4 PCT/ A U99/ 00891 programm ng deviaumeDeisl The

el ectronic controller 26 then transfers the configuration data to the
configuration part 115 via the EFT unit 105. The field programm ng device

90 can transfer configuration data diréctly to the configuration part 11 S.
5 The control station | 4 can transmt or receive diagnostic data fromthe
EFT unit 105 to be stored ma diagnostic part 116 of the EFT nenory 119.

Di agnost i cimlenwom;an al so be transferred to and fromthe nenory 72 of the

el ectronic_controller 26 by the data comrunication link 16 or the field

pr ogr anmi n§1ERES L2 & B secand narefta Baw dizgsam af 3 seraroeard krrsteted yajugrcsedipeard)

di agnostic t h ! i a I i F i )
The fiel d B%%*g*%é 0‘%‘“; egﬂ% gﬂ%ﬁagﬁ"i%ﬁ‘ff %’fséer}]% é?‘“ ngg"tr?i}gf‘ﬁc&d‘gp aP&“]egP
directly tmvefitidm;om t he di agnostic part 116. The control station 14 can
transmt or receive operational data to or fromthe EFT unit 105 and an

oper at i oAaFigyse ¢4 13 theghird farteefa Hewodipgramoof aopmars carh@r stpred valia cagdiocasd)
t f e ' |
Commun; cat bator HodRURL ¥t i pirkfl pEbdieheilieeid OF off cofiogffiedlior 4F RLR: .

control | erinként@n then transfer the operational data to the operational
part 117 via the EFT unit | O5. The field progranm ng device 90 can )
transfer opiuz i1onisl a dlove dingramt ofy ap EnEprcsIpeh RASIcali procgdute phthe parkingrhe

el ectronic r ol 26 i [ i,V erational data to or
fromthe EE%R{E?H%HQS E™ Eﬁ%p%f%‘ﬁ%&r{%@né%ﬁéeggef‘?%téﬁ‘é? P the text to be
printed 10@%&1&: DPisiaOTwW didgtand 6f arb téthall hi6nitdraigUfdQbcdrlt¢ pY&IRdGCoMhe PARGE
detectors 20 22.1 to 22.N. The el ectronic controller 26 can deterni ne the

oper at i onamasaggmgst syktenhef EFambedimenoef the gresenitisyansions t he EFT nenory 1109.

Duri ng manyf act yke he EET unit 1 (o] . W Lh encrypti.on .

prograns sF@gedq?nist%efaEFfpoﬁé#bﬁmP%%%Vg@?ﬂet ﬁegg%‘—;? EﬁﬂcF&%S&t:g}? ngmg
| oaded wi tﬂlaﬁacgéﬁieﬁtl@s&ﬁﬁof SitethbbdifRhi mhs?meﬁt iavehtidBCr et RSA encryption
key and stored in the encryption part of the EFT nmenory 119. Wen the EFT

unit 1 OS FigwnaidB danedatpflow diagram bf thebsmart tad fransaction procedure jofshe parkinerT
uni t 10~1 registers vm'{?h tpe bagk(‘i.s Kteéftklni ti alti.sati.on_ Host to authenticate
the pad Pd PAECTERE SIS ?\rh?‘FB_? gt < F@fesglﬁclpﬁﬁulof}n key stored in an
encrypt i onrigaad 19 it A Yata AL did@iabd oftle EFTIHMKADH Bfgcecﬁﬁa_ of'tHelpa mlahfseRRAK
| 03 transfers the Digital Encryption Security (DES) key to'the EFT unit
27 March 2606&mWf g0¢mBelimentisf the Presentipventtioned i n t he encryption part 118.

PCT/ A U99100891,Th hi cl det ect 24. N identifi. wh
P PO 0 Yo LSS Pl ST U or e
conmences ﬁ:imdgqnxﬂatgan&mergtieﬂ%f RbemIHmBRY dfithIpABéR invenfidnt hen awai ts

cash/tokens or card details and the display ~6 or 108 directs the user to
ent er aZ20aFiguraA2 preakata/ finw dagrsi ofdhe prformsmenhaotification preaggdpteyofphy parkingr

paynent details if he or she i | ow tp.do so. .The user enters cash or
Lokens i nt Banpgemieat Redkehay smPadiBit gahG PrEghinigiien s nto the mufti - mode
reader/witer 112 and, for debit card transactions, Personal ldentification

Nunber (PIN) details by the keypad 107. The card
A parking management system 2, as shown in Figures 1 and 2, includes a plurality of parking

meters 12 connected to a control station 14 via communication networks having data
25 communication links 16. The control station 14 includes a data processor 18, and a data
communication interface 20. Each parking meter 12 can monitor one or more parking bays
(Figure 2 shows each parking meter monitoring 5 parking bays). Sensors for detecting the
presence of a vehicle in a parking bay in the form of vehicle presence detectors 24.1 to 24.N,
as shown in Figure 4 (where N is the number of parking bays) are connected to an electronic
30 controller 26 of the parking meter 12. Although other sensors are contemplated, not the least of

whickh are those employing electromagnetic radiation, electromechanical sensors or magneto-



10 and PIN details are encrypted using the encryption al gorithmp;ny ,Qﬁ 2003
programpart 114 of the EFT menpry 119 and the secret encryption ke

stored in éN@PYptdn part 118. The EFT unit |05 can process ?ﬁ%A¥%’ﬁ§%ctlon
by one of two nethods: firstly by exceptionprocessing of invalid cards,
whereby the transaction details associated with valid cards are stored in
menory for |ater processing with the hank 103 or private | abel card issuing
1 S authority 104; secondly, the EFT unit 1 OS sends the nessage

t henti cat d ted t t d the_el
ot rol | o1 "SGRVGATENSL REH TRIEERI YRERIREIATG "L P e edas iy T iy
aut hent | Ca%‘r&@n&% ctdYRoh bk Qoddil HOMBAIQY 1Rl @hd Qfided uY bR ﬁah@pggmnmafeﬁm e

link 16. T contro station then interfaces with the bdank 103 ‘or private
| abel car d asssiniedguantithom thy victdtytaf theeparkipg bige Mat: diah onefeititle pmcmbﬂ aatdcfor N

details 20 en ted in the ssage nticatjon co he rel oadi_.ng of
no ne!t ary o ,ngfh%«?qq],rgﬂ Iﬁé"spaélﬁmgsﬂ @gPaU;FB’j &I I Wﬁ“’l(’?r%emss &Z‘ﬂ% t];E &cgd meggre th thad one
conbi nat 'one}‘fig@ FesGs vqleégxgw Wﬁ&gﬁkng n?e{gér 18 cﬁfi‘SQ§da uﬁ@ﬂa@d?‘%&foﬁq?(? tai ebbefg

t he card) can be processe net er usin

reader/ wr i iof £keHicld 2 &b ghatkiiey EE/TSR\ae ummhll&'iareseau delt&tcﬁ:@mm 2HNiapcdninBksd 16
with the control station 14, bank 103 or private | abel card issuin

authority 1othe clargropisraentiglisrdtopt to packing mefer hd Rovidirgiadanas satus indicater i t h

t he control t o held in the
cust oner the ﬁlggo} ;éarﬁ9 %?figxgmgﬁh'ég@;gﬁ kééﬁé@ 8%“%&%0 EJ5’1‘ paynent . 27
Mar ch 2003 V\D OOI 23949 PCT/ AU99/ 00891 - 17 26 then transmts the details of

the parki ng]%mater 12 and nessage authentication code to the control station
14 via tife en@fhmgdmwréﬁrq ipiek-cAENeCERdn BURNE et cammicaiemsysivms2Bdc e%2 @nd h

t he bank 1Q ng _authorit . riffs
e Uhose. aAPerndL 1 Buied 1 nd 7 e bRk e SRR agor ystsm 18 B b
per hour. Noat :hdes&rto tafndct $pREQit) BOSRKND hizterd DEGARSRcAcofRAIR8S. erHebﬁmsg
per unit of tine over a longer period of tinme, resulting in a fee which

exponent i alngjericomnamisation sy sism a&2asqyrmﬂm 2 bkl mm@&mmcmumm of$dpped
tariffs involve

char gi ng afteioie EAGLH P Sgreaier sachr o tef bR spBnBe B M o B mpcerea

as the bpsigg (fo?&xdxﬁb‘lb"tﬂ&a@ér@@§rJa@Wa?)V%§Io@M'd&ﬁtr&lﬂ'&? 8D firk iBnhettddS tRAd4th NY
position. Fees may also be calculated in terns of a base rate and a

vari abl e r spmmuRigasien nattetiacwi)ldt the capipdli %@tmnel‘bwe?r madé¢rms 841 &be pptmgome@:nd

variable rate period res | ase rate erjod

w11 ner enrRES 5o SREER 251 BV me 4 BRecrad8 Sntedh EFIHAE Pt s
During theyae Idazlalc@mhaﬁ&aaaﬁ iRekack PO of 8 csﬁ&& stBidn wrsxndarah&e SYstetlsnge seahe
per time unit. The time units nay be uniformor variable. A variable nunber
of fee uni oslymykibg neidreonunirecatiarysdmpi®: 1 wilkbe desctibedliveedfee unit and the
tinme unij is set to suit parking resource objectives of the parking

aut hOI’It‘Sp 102 and nmay not be the sane as those used in the base 20 rate
period. Fora&eanitotn iWFﬁ%\u@ 5D8&® dafltify RRfdr 29 iQiudan RREonie #&fls o HHT
may be six mnutes, and base rate period fee unit 20 cents. The fee for
occupyi ng tuni 168ythé electoorec bantroliand,d kehgadelf0dy disfiay t 9 ndofiinands. reddar/ivmigertine
vari abl e ratg Bgﬁ;ad Ltg&* fee rate may be 40 cents per two mnute tinme unit
for the firP8f? i ncr easi ng to one dollar per 90 second tine unit
thereafter. In this exanple, the variable tinme rate therefore acts as a ?5
di sincentive for users to |leave their vehicle parked | onger than the paid
ti me but2ddash pakingenetki ERhidwm drooorh dnerlsl(yorfs&mwahfo'r pildwenl apmsi; wdheinside of

over stayin Location and. t S natl ons such as "ParKki .
per mi ttz‘d 9 @pg}ek?‘ﬂ@smg and wl\ng ..ma]oseré Slo& uring normal operat?on A sensor n)% o

determining whether the doors are open, is electronically connected to the electronic controiler

26. This allows the system to check whether the doors are open due to vandaiism or because of
a routine maintenance check. A temperature sensor 64 and a timer 63, including a rcal time
30 clock 66. are electronically connected to the electronic controller 26. The temperature sensor

64 is for providing temperature calibration to the LCD display 108 so as to obtain the best



restricted" or "Parking not permtted". 30 For exanple, "Parking p d,
nmeans that any vehicle may park in the parking position 27 Narch%zg%%lcadom

00/ 23949 PCT/ AU99/ 00891 -18 and pay the appropriate fee. "Parking
restricted; hat only certain classes of user nmay occ t ki ng
bay 22. N, %r exgn%) a resident wth special parking ri gh;ﬂéﬁfmd}?o%ﬁ

w thout a fee, who enters 5 a special identification information into the
meter 12. "Parking not permtted" nmeangjthat no vehicle is permtted to
park in the parking position at any time while the "Parking not permtted"
signal, in whatever fashion, is displayed. | 0 The duration of a tine block
-which will : - [TRY: b

e bl ook ey BEAIE ALl Bl Bitop EOin ¥ Gk F o <5 IFLATANE o

t hereof . QOheeldctrenivebitedler 26 awd M 8onthctilbs spaRktdanDtranmitdroecel@r 1 PRIS copbedt®
time block, the tariff chargeable will be a set nonetary anmount which wl|
perm t occ@ﬁhﬁﬁgﬁ%ﬁt 1Re par ki ng position by that vehicle for the whol e of
the remaining time in that time block. 15 The control station 14 nmay al so
interface with custoner loyality prograns 101 to facilitate earnings

rewar ds §oPowifBgtht herkinpshest is Then@dtts tHe esdcrbhieRodtfol REY6 BY @ ppivertdiecter
details on occupancy, faults, trends, damage, electronic funds transfer or

ot her r el eSahis PAPeT WaPYY may inglifion battesy tYFtb éﬁliﬂfs@@h?ég%anﬁﬁy apnaigs sunpigd powes s

to receive,inf i on thelr u hor| t|on
The appr opisf gtgh aﬁ%‘ﬁ z’p a‘s" Ri ésnﬂglllteé % HE9Te GRp }ﬁ ?Eﬁgm@éﬂ?tF
control st@m@ﬁn{@glmg@{eﬂ,zgaddzg pranmq|3fy control par arreters for parking
nmeters in their domain. Datarelatlngtothetotal anount of card

transactions recel ved by each parking nmeter 12 ?5 can be reconciled with

t he ban her ¢ | 04 at the,caontrol atl 14. .Th

el ect rolripc z#’lcé’fm?geddtf) ‘@a%ﬁ"‘ﬁ‘é{}‘%?{ﬁmﬁléf% liini‘"@ lg‘ ) ) Z difghal
fromthe vgmlﬁé SroFafeasa fd)etmmm@oﬁéiaﬁoxﬁomm Gheferl 8 fégldnommrfoprs@&%g
to reset the tinmer 65, every tine a vehicle | eaves the parking b 22

t her eby i nemégsiatign date.cregion 73 mh!gdqngrfwlr@némonﬂagr aniZoghlereande mg@nﬁéx{
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paid for is accessible fromthe control station 14. This data may
15 of fees processed by the EFT unit 105 and the number and types of cards processed by the EFT

unit 105.

Also forming part of the system are a portable field programming device 90 and a portable
retrieval machine 96. The field programming device 90 includes a controller having a data
20 interface 92 and memory 94. The retrieval machine 96 includes a controller having a data
interface 98 and memory 100. Both of these devices can be connected to the data processor 18
of the control station 14 or the electronic controller 26 of a parking meter 12. The field
programming device 90 and/or the retrieval machine 96 may be in the form of a hand-held

portable computer such as a Hewlett Packard HP 620LX.

|38
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The field programming device 90 is connectable to the data processor 18 of the control station
14 to receive programme data and/or configuration data and/or synchronised time data. The field
programming device 90 may then be connected to the electronic controller 26 of a parking meter
12 to download and store data in the memory 72 of that parking meter. The retrieval machine
30 96 has a unique identity code stored in its memory 100. When connected to the electronic

controller 26 of a parking meter 12, it is interrogated for the code. If the code corresponds to the



be used to direct the relevant policing authority to such a ?Z in n‘%ﬁ%
22.N for further action. 5 If the card used to initiate the e 8
transaction is reinserted into the nufti-node card reader/witer 112 or the
contactl ess smart card transmitter/receiver 113, the EFT unit 105 will then
i redi at el YWOAaPRIMAt e the total amount of fees owi ng and tr XEIMUYI0P8% o0 t he
control station 14. 10 Data relating to the distribution of vehicles over a
par ki ng resource as a whole is accessi t&e fromthe control station 14 at
any tinme. Accordingly, vehicles may bé ‘fouted to areas of the parking
resource which are under-utilised. Alternatively, the standard or variable
tariffs for parki ng areas of her use may be increased and those for
areas of | 6% stered il mrMeRYC] rzef%éb%lparkmgsm%ul?d predetermingd datg ispadedsirem the
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comuni cation interface 20 so as to access data relating to parking

resour ces tpeprgsgsoeds. rights to. They may al so upload into the data
processor, 18 new fee schedules, 20 tariff changes or changes in the
availabi ity of particular parking nmeters 12 or bays 22.N. Al
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pl ace over a communications network 16. The parking nmeters 12 effectively
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t he parKki ngum(gsahmerpernd)mwhtnda1sastepandfqyayrrent by debit or cred card, should
the user require a receipt for the parking paynent, the charge, and
therefore the receipt, will cover the period of tine up to the end of the
current ti t tygC o]
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25 different fault conditions are detected. This data is then made available to the control station 14.

Configuration data is stored in the memory 72 of each parking meter 12. Such data may relate
to card or EFT transaction characteristics, fee changes, operating hours, number of parking bays
1o be controlled by a parking meter, text 10 be displayed on display 56 or special days having
30 special rates. Identity codes may be compiled by means of a configuration editor program

resident in the data processor 18 at the control station 14 and sent via the communications lines



20 Figure-7 shows the data transfer relationships of the elenentszpmh;a§2003
par ki ng managenent system 2 (also referred to herein as an autonatic

par ki ng managenent system (APMS}). The data concentrator 83 (also referred
to hereinbefore as |ocal controller 83) provides a 25 conmuni cati ons
interface BEIWEM% he control centre 14 and each of a pl ur aPFTAALSPOMEL ki ng
nmeter controllers 26 (al so hereinbefore referred to as el ectronic
controllers 26). The control centre 14.is configured to comunicate with a
nunber of data concentrators 83 at various |locations. The control centre 14
provides a central interface | Sto facilitate operation and control of the
system by

supervi sor. 30 The parkin ter controller 26 is |ocated
Wi t hin the??)&PEf e‘irB’(“éYhelpEI PRmeters Fﬁ“’%ﬁt% Ehths GpmfignrRIbeN datgregion 74.2 of
PCTI A W99/ ' | | it I ] e
(i ncl udi ng%@? a?%%ﬁ?égoﬂggﬁfggmg%ﬁwﬁ% %%Pé Tg%f 1&?%? &F%i@%%%ﬁé%
64 and vehoghepatfiecdayrfsord4n edistingnsifbrabristared irogpRavalingy 4 géw iteiffitabitealsce
(being either gne aor both_of the 5 aforepentioned field progranm ng device

90 ﬁnd mi | RPFe TRaeHem &2 96 Tt Sahlesior spaeifisarauns) likeghe displeled loenliresidantsaglaop
cont ot 1 ar S B AP kh ool ik ihila cifichs P B Meidd o 2 AP lele 02 IS

Par ki ng Meitered G tHeroohligurationddth eegiore V22 of meidogy tcal to Central Communi

cations Link. It batches and transmts EFT transaction data to the
Fi nanci al C earing House. 15 The Cont:ol Centre: Alerts the Enforcenent

ALROTLLY S 89Y MPLES L MR P . SO (e G601 RpIEERS. Phe

dat a. Perforns ware che

syst em Thegedionid cdhtrblldr 26 pases d4cri tieBFRasit ddSwhiay maPrb@deed 16l arbgaratfonhlr om
the Control Centre, and_allows the Supervisor to call up information and
per f or mi§edateprst 1 ot ofithes EGRmemesy 449 anhwhish aeayrbeclisnlavgd omsspdant 48 The multi-

I nterface o] '\}EJ] i t an%O epi natjon_?25 of .Fee Table d
ot her dat a%:/g\ng? ﬁ%‘r T %Aeelr&\gt .FLFhée}H%&Sam nﬂc@% ﬁg of hspelr 5\97”(% $ TS SR ?iog%s
bet ween a mnReion@ahd Ferdksiirig tiddmRFaticRAlldatl atir19 72T thilléi-1hedd fealerfRier €12 ddhe
Data Concentrator receives and stores batched data from Parking Mter
Cont r ol | er simuBaneously or individually accept information from a multi-track magnetic stripe reader 111
and/or a integrated chip smart card reader/writer 110. A LED panel 109 and display 108
15 indicates when to insert or remove a card and displays information such as card or transaction
error messages. Contact-less smart cards can also be processed by a contact-less smart card
transmitter/receiver 113. The keypad 107 is used to enter the user's personal identification
number (PIN) into the EFT unit 105, which 1s normally a banking requirement for debit card
transactions. The keypad 107 may or may not be required for credit or stored value integrated

20 chip smart card transactions or cash/token transactions.

The control station 14 may upload program data to the EFT unit 105 to be stored in a program
part 114 of the EFT memory 119 via the communication link 16. Program data can also be

transferred to the memory 72 of the electronic controller 26 by the data communication link 16

{2
h

or the field programming device 90. The electronic controlier 26 then transfers the program data
to the program part 114. The field programming device 90 can transfer program data directly

to the program part 114.

The control station 14 may also upload configuration data to the EFT unit 105 to be stored in
30 aconfiguration part 115 of the EFT memory 119. Configuration data can also be transferred to

the memory 72 of the electronic controller 26 by the data communication link 16 or the field



A Parking Meter Controller |ocated within each Parking Meter co%rﬁl sht&gg
meter via the 27 March 2003 WO 001 23949 -22 PCT/ A U99/ 00$91 at ocHI"a
network (LAN), and nonitors and operates the following field devices:
.Internal Sen s .User Interface .Vehicle Detector 5 EFT Unit The Parking
Met er Cont‘?'gloﬁg$94%erfor ms: . Fee cal cul ation . Transni ssion of CHAUF1%%and
fromthe User via the User Interface 10 . Transm ssion of data to the EFT
Unit required to process a fee transacijon . Tim ng of the charging period

. Error checking and routing of encrypted transaction data fromthe EFT Unit
to the Financial Cearing House . CGeneral conmmunications with the EFT Unit
15 O her f t10 . kil er, Ll er iknchkude: .. Real -tj

or ocessi nd oy devicert By 1RE FlethalFh ol et Bl i Bnnn iR B e
Dat a ConceRhfig@tios phangPivid de BFT aftqlosdTHaFaM. profaniiing datit®v0 3hn transfer
asynchronous intervals wwth the Control Centre via the Data 20 Concentrator
(transmi t tcanfigratiomdaip divecty tolthe edigarationgart 116r ror checki ng of data
transmtted and received. This may alternatively be carried out by the
Conmmuni cati ons Links. .Diagnostics nonitoring of field devices. .Mnitoring
and repoy (TR gl 5o es Baltrad SR ¢ebelvelidphodthalabaFdth 0@ HYEt @fit (0316 bOstbRY-

25 The EFT Unit is used by the Parking Meter Controller to process Credit
Card and Swadiag@stid pertdhé ot theddsl manonnkldy Piagnpsiicdatazxan elso be dmssfetredato and

the Financial .G earin e.., The .User |nterfa rovides information 1o
the User. i 4enanpas2 SHBE pisPbningohuele 2hedafe BatpamEnichcn (8L Rr®
| nput dat FelOprbAmHRE dEIELHE. AHR elecBomic BN PSIfEr 26 MenkERRE BB idhsRic@ta to
functions nay be conbined with those of the EFT Interface on one physi cal

unit. 20r flamcthe 2@EGosWDpad/1 26 943he BBT RGITI1A5.Jd8/ARBIFdgramming device 90 can also

10 transfer diagnostic data directly to or from the diagnostic part 116.

The control station 14 can transmit or receive operational data to or from the EFT unit 105 and
an operational part 117 of the EFT memory 119. Operational data can also be transferred to the
memory 72 of the electronic controller 26 by the data communication link 16 or the field
15 programming device 90. The electronic controller 26 can then transfer the operational data to
the operational part 117 via the EFT unit 105. The field programming device 90 can transfer
operational data directly to or from the operational part 117. The electronic controller 26 can
transmit or receive operational data to or from the EFT unit 105. Operational data can relate to
the text to be printed on the optional printer 55 or the status of the vehicle presence detectors

20 22.1 to 22.N.

The electronic controller 26 can determine the operational status of the EFT unit 105 and

contents of the EFT memory 119.

25 During manufacture, the EFT unit 105 may be loaded with encryption programs stored in the
EFT memory 119. Also. the EFT unit 105 can be loaded with a unique pad identification
number and secret RSA encryption key and stored in the encryption part of the EFT memory
119. When the EFT unit 105 communicates on-line with a bank 103 for the first time, the EFT
unit 105 registers with the bank’s Key Initialisation Host to authenticate the pad identification

30 number and secret encryption key stored in an encryption part 118. Once verified as the correct

EFT unit 105, the bank 103 transfers the Digital Encryption Security (DES) key to the EFT unit



Each vehi.cl e detector nonitors the presence of vehicles in a partizcMh@h 2003
par ki ng bay controlled by the APMS. This information is transmtted to the
Parking Meter Controller. If a detector is detected to have failed then the
detection processor deens the car space to be vacant and inmediately

term nate any transaction. 5 The bay nonitoering and initial detection
procedure i s waomoreigee Figure 9. The procedure begins v~~ith thechsusepssy
at step 900. Step 905. The parking bay is nonitored for the presence of a
vehicle. 10 Step 910. The presence/ absence of a vehicle in the parking bay
is registered. Step 915. Tim ng of the pa}%ing duration of the vehicle is
comenced. Once the presence of a vehicle has been established, and the
timng commenced, the Paynment Initiation procedure is conmenced at step
1005. O her pi06cetastesed inable entrgptiomepaptalyi 8noni t ori ng and initial detection
procedure at step 905 as shown in Figure 9. 15 The paynent initiation
procedure is shown in Figure 10. This procedure ensures that: the Bay

hunber is entgledhRRthrésndAddidiior PREN IR alifiSEM RGN Svehlige AI&E Bl Rtkif@ baly PRWTENL

option. A vehicle present in the parking bay either comences pa~~nent
procedur es omand dmedstroid cohteollenR6 commentesAimingvwithythie sinren 66 f Tledpdoking meeter

it i onon B Aedin GohFaiens Borul driadaendind Gy Re of Ak BEKTT e gser to
actions int 'eﬁtgi g'chWAﬂ%)g?Q&?b‘?éﬁersﬁqMﬁﬁ?F‘dmﬂi-thg’%& 1 @@pgéfggﬁﬁtioﬁl pwﬂte&ay

25 2. Enter t ay nu into the User Interface 3. a paynen
option Step de@ls ifhenmrsshagesipwanyioi sog Thh@sdisaters casbrir évkeas ety tucdieftoken

di spl ayed on the Us | nt er ce. The other ste i.ch feed,intq this ste
ar eps hgn in ERidQAter %)_or S@gé{eé’zls J!BE’POt.he'ﬂ‘n‘émm% ‘Efgagy\‘,?nﬁ“ﬁbélf qu,rfér 85@ cffds P
entered the Bay.AHNRCPersaifRdehBilidaridh LRGBS mg%ﬁﬂsgb\géh%@c\%y%agllzl@eﬁ’ﬁe t&d

conpl ete paynent 1 nitiation procedures. 2 2003 949 -24
PCT/ A U99/10088d PIN ddthissarpendrgpteé uging dse quengtioh algoayhme it therprégdrarnipart, 1 e
User is considered to be in violation of parking rules and the Enforcenent
Not i fi cati ontsridckaamory 419 and thgisserehencayrien ‘sypstosddp enerypiongart &1 & ﬁg‘eAPMS

v~~aits for y (B“JE‘H T i h L _he
par ki ng bay. E:F? l?ﬁ‘lls hap er?léeg%g%otr%e}&ﬁ@qebﬁ) ngﬁ}f[? ﬁ’é%tg%&es' ﬁéﬁ?&&?h‘?‘"{
procedur e i Spfocessingelf irndlidtargs, eyhelddy thetnahsidtion ldatalls ssgodintedivithivalidcardsat t o

zero. Step 1015. The Bay Nunmber entered by a User, is checked for validity.
This ensur esS'OFsk in yMaiyeton iatgepropessing Hith H‘ebwﬁrﬂ@ﬁt% Privgte kabeltcaph ISRYiRg

R b L T A

nessage i s desgpypye tanaodod Hetails) to the electronic controller 26. which then transmits the

parking meter details and message authentication code (MAC) to the control station 14
via the communication link 16. The control station then interfaces with the bank 103 or
private label card issuing authority 104 to verify the details of the card and PIN details

20 encrypted in the message authentication code.

The reloading of monetary or other values on stored-value cards (ie. smart cards or
combination smart card and magnetic strip cards having a stored value on the card) can

be processed by the parking meter 12 using the multi-mode reader/writer 112 and the EFT

o
n

unit 105 over the communication links 16 with the control station 14, bank 103 or private

label card 1ssuing authority 104.

The parking meter 12 can use the communication links 16 with the control station 14 to
redeem customer loyalty rewards held in the customer loyalty program 101 as an

30 alternative method of payment.



10 User i.ss pronpted to enter the nunber again. Step 1020. The AP I

the User to select their preferred paynent option (Credit Card, NBZPM%W 2003
SmartJCredit Card or Manual Cancellation of Parking ) Step 1025. The APNMS
determnes if the Credit Card option is selected. If so, the Credit Card
Paynment procedure is initiated at step 110S. 15 Step 1030. The APMS

determ nes ifyhhesyyert/ Credit Card option is selected. |f sopcih@osoms] /
Credit Card Paynment procedure is initiated at step |1 200. Step I 040. The
APMS determnes if the vehicle | eaves the Parking Bay. Step | 045. The APNMS
allows Users a Grace Period after parkingltheir vehicle in a parking bay.
This is to allowthemto: 20 a) Identify the nunber of the Parking Bay they
have parked in b) Locate the Parking Meter c) Initiate Paynent procedures
Shoul d the GhgegenRBmsms Bt RIGRIRE ﬁahaﬂ%h{eeerﬁafaaa SRABRE abiBehfidatiBh Ol to
procedure is activated at step 1500.” 25 Step 1 Us0. If the vehicle has left
t he bay, t he tipaokiroigstatiomalt4i da thescanasenicatmndedol 6. The contadistatioa titbnpatenfecds

procedure is sho [ igure. 11. V~l ~en the User .c nces the Parking
Period, the ﬂ?’r@éﬁg}’ﬁ"ﬂ‘ f@g‘?frlﬁlVéff’d]ag?ldiagpisﬂéngﬂ'étgmétyg]%it card details. Wen
t he parking period is concluded. the transaction is processed and stored
for later batch 30 transm ssion to the Financial Cearing House. Processing
of the Credi Lin€artdriffs aresbaseivanchnay chrstam iferi eatlechinof time eg ri28yper day @7%a\arch
2003 WD 001 23949 -23 The vehicle |eaves the bay, The User re-enters the
same card usBePTt YJor-dprariattss ¥Rhash IBEIFASE @r d99rense i et Berdidledfdung pvst
maxi mum par kj rd b ; 9 I 1.00
Fee is cal cuT11 gfg%%?odne '(ta ﬁ?ﬂbggfi@’sk%}] h{?%l{nf%#%g Q\%g?\kéxrpgﬂgjnfag? ilggl,%%v?ngt(ﬁa‘gﬁllf ﬁe
Base Rate arasymyedtically eaBladse maximane Steppeadstari &g invobe . charbmgpdrake Ivgzatlot in- on
is not set manual ]y but is calculated automatically;_ based on when_the

vehi cl e | eavdBear chiree apdjthen chatging & @&{eaéqdnﬁﬁ 8L yansictiied tang Sienped MEifhedle mum

par ki ng pepi : L | t he
Bace Rat o) " prad e TR BRthg il 1 SR Bind BE pRAeTG kbl on,
Fee). The end of the Variable Rate Period will constitute the effective

time limt for parki nQQCMen using a Credit Card to pay the fee. At step 11
06, the APNVE &6 Mayialse tefaloplatgddnigrmsrof ahaseapisdng ayarigple rate. These rates will be

applicable over a base rate period and variable rate period respectively. During the base

rate period, the fee will increment by a number of uniform fee units per uniform time unit.

15 During the variable rate period. the fee rate may vary on a sliding scale per time unit.

The time units may be uniform or variable. A variable number of fee units may be able
to be charged per time unit. The fee unit and the time unit is set to suit parking resource
objectives of the parking authority 102 and may not be the same as those used in the base
20 rate period. For example, with a base rate period of one hour. each time unit may be six
minutes, and the base rate period fee unit 20 cents. The fee for occupying the bay for one
hour would therefore be two dollars. During the variable rate period, the fee rate may be
40 cents per two minute time unit for the first 20 minutes, increasing to one dollar per 90
second time unit thereafter. In this example, the variable time rate therefore acts as a
25 disincentive for users to leave their vehicle parked longer than the paid time but does not

penalise them too harshly for an initial period of overstaying.

Locations and times may have designations such as "Parking permitted”, "Parking

restricted" or "Parking not permitted”.

For example, "Parking permitted” means that any vehicle may park in the parking position



15 Step 1110. If the card is invalid, an error nessage is displ aye% nd hhe
card is rejected. The Paynent Initiation procedure is activated at Zﬁ@d‘c 2003
| 005. Step 1115. Details required may include: Bay Nunber Start tine 20 ~
Card details Account details Step 1120. The APMS nonitors the Parking Bay.
Step 1125. If a vehicle | eaves a parking space wi thout swiping the credit
card, the AP ines if the vehicle | eaves the Parking Ba 0.
The appropri Zﬁe&@ézﬁé‘lwng fee is calculated. Step 1 132. The inf %)ijrcn-lz '?%ﬁomﬁ
required by the APMS is stored for later transm ssion. Step 1134. The

par ki ng duration for that parking bay is-ngset to zero, and the Bay
Monitoring and Initial Detection procedure is initiated (step 905). Step

1135. If the User exceeds the maxi mum al | owabl e parki ng duration, the APMS
30 det erm nes,jf ']m | owabl e parking duration has been exceeded.
Step 1140. Thae‘fdA’SB?@epé%{’e par i ng fee is cal cul at ed. 27 March 2003 V1'~
00/ 23949 -26 PCT/ A U99/00891 Step 1142. The information required by the

APMS is stored for later transm ssion and the Enforcenment Notification
procedure is PaArkipgresictedi’ apeans gy onksicepain chesses|of usgranaysescupythemagkiag pay

Credit Card e . ; _ ' . .
entered the cragiprealpil et 8 BRI Raddi AR BBt SHIb Tl wHIEAP T
appropri at €& pagpktcinlidétéfidasion anforthaticedintoSheelekd2. The i nformation required

is stored for later transm ssion. Step 1155. A receipt is printed. Step
1160. The APMS determ nes if the vehicle has left the parking bay. Step

1165. The parkj i . t i.0g - i.S .l ) .t he
Bay 10" Nonr ¢ of PR B e ey ey REHAG iRl O PRk i e TERTAARSAIE
Step 1170. Theaf\Rivbe deiilerid Meskihf npeydriited) ol i fhadve fhihidd, & €idplaydd. so,
the Parking Initiation procedure is initiated (step 1105). Step 1175. The
APMS determnes if a predeterm ned grace period has el apsed. If the grace
eri od has, €l ed.. then.. t - t ification procedure,.i

Pe 2% o E TR Bip EPARBAS RN S SRR APHL AR AR AR SeRe Be
conbi nati on SR&pédL( @dé blocRmehy beRt A Readidl Mirfutds, hdlirs dasy, e Riultip e ddrdos.

shown in Figures 12, 13 and 14. The User parks the vehicle, keys )
Once the vehicle remains in the parking position for part of the time block, the tariff

chargeable will be a set monetary amount which will permit occupation of the parking
position by that vehicle for the whole of the remaining time in that time block.
15
The control station 14 may also interface with customer loyalty programs 101 to facilitate
earnings rewards for using the system. The control station 14 may also provide details on
occupancy, faults, trends, damage, electronic funds transfer or other relevant information.
Authorized organisations may be granted access to receive information to the extent that
20 their authorization allows. The appropriate authorized municipality 102 may interface
with the central control station to update, add, or modify control parameters for parking

meters in their domain.

Data relating to the total amount of card transactions received by each parking meter 12

can be reconciled with the bank 103 or other card issuer 104 at the control station 14.

19
w

The electronic controller 26 of each parking meter 12 is adapted, upon a signal from the
vehicle presence detector 24 that a vehicle is no longer present, to reset the timer 65, every

time a vehicle leaves the parking bay 22.N, thereby increasing revenue from the parking

(%)
e

meter 12 (because the next user will not be able to use unexpired time paid for by the

previous user). Further, data indicating that a vehicle 1s parked in a parking bay 22.N



in the Bay Number and swipes the Smart/Credit Card. The APMS dedygtgadchoppos
the Smart 30 Card el enent the Base Rate Fee for the foil Base Rate Peri od.
The APMS records and stores the details of the Credit Card el enment needed
to conplete a Credit Card transaction as shown in Figure 11. Charging for
the duration of the Base Rate Period is term nated in one of the follow ng
ways: 1. The W w2349 ves the vehicle away. if the User does ndiCT/&U¥N08]
the Smart/Credit ?5 Card, the APMS retains the full anmount deducted from
the Smart Card elenent. 2. The User re-enters the Smart/Credit Card. As the
Base Rate period has not ended, the APMB!Pef unds the unused parking fee to
the User, transferring the credit to the Smart Card el enent. 3. The vehicle
remains in the bay beyond the end of the Base Rate period. The 30 APMS ends
the Smart Cadwingwtige pgrietheptipeidddnis acerssiblglfron é@e doptrok stasicBakde TRE datP@ay od.

Ch f he V. b] P d
Vor ch 2003 W5 BUAGGeL Be 7etar GolGPBAT P IPETI R 6Pa% Todl 22 Al RTicEn of

chargi ng foradfag. Vari abl e Rate period, and processing of the Credit Card
Transaction, may proceed in any of the foll ow ng ways: 1. The User drives
t he vehi cl e away. The APMS charges the Credit Card account 5 at the

Vari abl e for the period o pied. 2. The User re-enters

Smar ¢/ Or et (106 6ird Srn RORBRISHGS BE Qo HET CFOT0Bas HIREREUN e TEM-ads abl
Rate far the Mofd.akl w1208 tRCGHRICAEs sARF chfd tinSmel/REEIVEL 1 13Ameegmoﬁ&upf
grace is allowed for the User to vacate the bay, beyond which

Enf or cement NGtwilli thet inonediately edignletei the tataltarauetiof feespvibg 560 )ransm)lt & to e

vehi cl e renmai ns n t he ‘{)ay beyond the end of the Variable Rate period. The
APNMB char gesSopfe %Ef“é‘m{ Card account at the Variable Rate for the full

Vari abl e Rate Period. The Enforcenent Notification procedure is initiated
(step 1500). The following is the procedure far the Smart Card paynent
conmponent 10 ]IEatStrerauihg(lG thd hisstiRiviSnpofomgitided beerl# perkingoresntiree dshe whole is
Smart~Credit Card 1205. The APMS checks that the Srrart/Credlt Card is
of a type a@@%??ﬁ@éFg mtth%cw@l aatiam 4~ asany Wa?.t%ﬁce%qy Stedjslepmey bospulsd; or
nmessage i s r "%}{ J and
t he Paynent n%?%a?)g? ﬁbrﬁhgroggéfggrgkﬁgﬁ ?hteglgrlll??‘?al%tg’g&fg%ﬁee Vggj tcherzbgén t\é]?p&flj215
The APNS readsxablh&anaﬁf@fmtpaﬂa‘mg:meah of laghnrlmbhmydm ihdreasBdand thoae doredreassoft  of

the card, and determ nes this is sufficjent to ay for .the Fu Base
Rate Peri od.|o%eepserpont ef‘?“‘??é? %éuwgglé acijitatep glﬁr 5n dﬂ%ﬂ@ ‘fehtq?f“ét

B OG0 I iy A AT A

t he parklngfee d for ex SIV Ity on the
card. 25 Step 1225. The User indicates if they WISh to use the Credit

facility on the entered card. 1f so, the Cedit rd Payment ,:) cedure i's
initiated (d@8gng msEy mupjcipglities 1Q3capgomapicatsiwithipe gantnod sfatent4sandsvia the

re-initiatedi{S{GhmuflRRdon interface 20 so as to access data relating to parking resources they
possess rights to. They may also upload into the data processor 18 new fee schedules,

20 tariff changes or changes in the avatilability of particular parking meters 12 or bays 22.N.

All communications between the control station 14 and parking meters 12 take place over
a communications network 16. The parking meters 12 effectively act as slaves to the data

processor 18. A parking meter generally transmits data in response to being polled by the

o
th

contro] station 14, local controller 83. when an EFT transaction is being processed or

when a programmed event occurs in the parking meter 12.

The system 2 allows for a grace period during which a car may have been sensed as
occupying a parking position but for which the user is not charged. This is to allow time
30 for the user to approach the nearest meter. decide on a methad of payment and enter either

payment or payment information, after which entering. charges for use of the parking



Step 1230. The valid paynment anmount is transferred fromthe Smartp7Cageknt 9003
the APMS. Step 1235. Details are recorded. These may include: 30 ~ Bay
Nunber Start tinme 27 March 2003 WO 00123949 7g_ Card details Anmpunt
Step 1240. Details are read fromthe card, recorded and stored. Step | 300.
The APMS nonitors the Parking Bay. PCTI AU99/00891 5 If a vehicle |eaves a
parki ng spac® P54 o the Smart Card credit being used up: StF7A%E98%he
APMS deternmines if the vehicle | eaves the Parking Bay. Step |310. Excess
credit is recorded. Step 1312. Informatigy required is stored. Step 1314.
The parking duration for that parking bay is reset to zero, and the Parking
10 Initiation procedure is recomended (step 905}. The Foll ow ng section

applies if the User re-enters the Smart~' Credi.t Card to set t he
Shar i Car d_ CHEHGR P EE0BgE Ieag TR i He AP BB L b P Rer T E ERE |
card used 'S%{gﬁg%ﬂﬁlﬁ%gggiﬂgﬁgéi@ Ay, RERHI ceRfentRB& Sy Wil Petnotified

cal cul at ed. tep transfers the unused ' credit to the
Smart Card el enent of the card as a refund. Step 1324. Infornmation required

is stored. Step 1340, Areceipt is printed, Ste 45. The _APNS det er.m nes
if the vehi drdhafase 9@%%@&9&@1&%@“%9&.&286 yﬁﬂ@@ Oﬁgcb’fmﬁmef thatiied patkiftat i on

for that rKi I: t i i { ty al
Det ect i onp%rﬁaggeur?%xi“?ﬁrhégi%émeprfggﬁ’%{ds?g IZBQQ%E%.)@%%% 13{54%?% cﬁ%ﬁ}g oY, the

det er m nes idhafpawik bé appomarcon éspastuee ofithd valtidel froinfthsparkinh @oftaonilnthe case
Initiation procedure is jnitiated (st éOOS). Step 1360. . The APMS |
det er ni nes i RAYBEBUBY Sebit & Fregt 58 5&&# dhhaserdiegiysed reqeiptt 108 1y Ra¥iifer i od
has el apsed, { i i : e .S hnit.lat

1500y, 11t Havag e RNl uiblebld GRLCERLRIRTEIE (ool B RN AR ||

Par ki ng Bay dithd di€rchiStme dRyekdbt thagmetee. paynent Period. Step 1330. The APMS
determnes if the Smart Card credit has been used up (i.e the Base Rate
Period is!®onmplete). 30 Step 1335. Fee Charging against the Credit Card

el ement ent d | a e, S, : 49 -29
Step |400. THE S)&%ﬁ[\]%(‘%rﬁeg’gir/"'sdeﬁgggml‘?n%d%‘ésﬁga?‘%ﬁéec@’e‘%g‘%ﬁg\qﬁé%g‘lég‘%g" §1§r ki ng
space W t houimesthe PetigleteRiRs Brgyatikifl @dkition,aind allove thelfd&mttribneabAyBhée aholem nes

if the vehicle | eaves the Parki g&) Baglg_. St e}gq 1 410. The appropriate parKking
fee is cal cueHp@al uparbagoEmRIgally delitedio 1l yser'y pconnteiten thervehicle daparts.

stored. Within the grace period after the vehicle arrives, the user nominates the account to be used
15 by using a valid payment mechanism. Valid payment mechanisms include, but are not
limited to, standard credit or debit cards incorporating a magnetic stripe and/or magnetic
smart card or integrated chip card issued by recognized financial institutions participating
in electronic funds transfer or other authorized private label card issuing authorities, as
well as the redemption of customer loyalty rewards.
20
Figure 7 shows the data transfer relationships of the elements of the parking management

system 2 (also referred to herein as an automatic parking management system (APMS)).

The data concentrator 83 (also referred to hereinbefore as local controller 83) provides a
25 communications interface between the control centre 14 and each of a plurality of parking
meter controllers 26 (also hereinbefore referred to as electronic controllers 26). The
control centre 14 is configured to communicate with a number of data concentrators 83
at various locations. The control centre 14 provides a central interface 15 to facilitate
operation and contro] of the system by a supervisor.
30

The parking meter controller 26 is located within the parking meter 12 and is in



Step. 1414. The parking duration for that parking bay is reset tq _zero, and
the Bay Monitoring and Initial Detection procedure is r econmrended U@'Tfélp2003
905). The follow ng section applies if the User exceeds the nmaxi num

al l owabl e parking duration. 10 Step 1415. The APMS determines if the

al I owabl e parking duration has been exceeded. Step 1420. The appropriate
par ki ng fee iwoomehsubated. Step |1422. Fee details and ot her i npormaebe/ouso:
required by the APMS, Bank, etc are stored for later transm ssion and the
Enf orcenent Notification procedure is initiated (step 1500). I ~ If the
User re-enters the Smart/Credit Card usedko initiate the fee period: Step
1425. The APMS determines if the User entered the Smart/Credit card used to
initiate its free period. Step 1430. The fee is calculated. Step |432.

| nf ormati on remuiunédtion witholieceldE'T 26it 805 podali@or interfaee Gnqloding keypad 1 €7 displayp

| 440. The APMS determ nes if the vehicle | eft the parking bay. Step
1445. The parkf ﬁ@‘ﬁ LEPxangh14%, nerng! Sﬁ%okﬁgé%@dl"%h‘ﬂésd@fec%%s 2‘&0 and the
Bay Monitoring and Initial Detection procedure is recormmended (step 905).
Step 1450. The APMS determ nes if payment procedures are initiated. If so,
the Parking 'A 'trankpirtabket ipesprpmodsgtetdeva devidei gheiiih (eithep ohO0&r) both ef théS.
The APMS determnes if a predeterm ned, grace per| od has el apsed. This

al | ows the Sw@rem@tlewépﬁfé erqgmeie devise 2 apdmilkingapachine96as shaven intkigund

| eave the pa d

Ent or cement - RoFTEeBR g ihishat HHAEREE IR tohAT RnAPTE duh fifkeAgae} BS and

enf or cenent pmkinfgirﬁa‘enmrrptlecmmre is showmn in Figure | >: 27 March 2003
w0 00/23949 -30 PCTI A W99/00891 Step 1500. Having identified that a vehicle
is mviolation, the APM5S may send Parking violation data to the appropriate
Enf or cenent @t&ﬁoﬁf'ty Step 1505. The APMS continues to nonitor the bay (in
vi ol ation). ep 1510. The APMS continues to record the tine of overstay. 5
Step 1515.10The User nay | eave the parking bay before any Enforcenent
actions are initiated. Step 1520. If so, the parking duration for that bay

is reset to E@@ontaﬁé?eﬂwwwsufs@gw@%ambwf ParingRdetanipenyrobigs in thedield

records of the overs & Lot P eps
1575, 1530. 1@ ﬂbr%"ccélst?tae el o 6 Gl Gyl Bud rall S B wrpdRerid

Aut hority th@dtaﬂpmma{agd;ap@[dghngﬁoggatl ons are in violation. The internal
noni toring and "security procedure is shown in Figure 16: Step |600. System

operations are nonitored. These involve the receiving, transm ssion, 15

st or age, isplay of data. Records are retained for | at er
revi ew. s?%gfﬁ%g%“qg"/l e’elfrgor is registered in the operation of the APMS Step

1610. The physlegathe Brf@gembnt Qhthbhs ARMpvictativagi t ored. By physical sensors.
Step | 615, Afault in the physical integrity of the APVMS is detected. Step
1620. The cuvMaintinsiadisteriedl re¢psdsar i ous subsystens within the APMS is
recorded. 20, 25. Ihe systemstatus is transmtted to the Control
Centre. Step @é’g% ?ltarmg 48et erni ned whether this is a previously reported

fault, or i s.meewrmShapwiedhecdhe new fault is recorded.

20 «Monitors by other elements of the system.

The Central Interface receives and displays prompts and alarms from the Control Centre,
and allows the Supervisor to call up information and perform searches of its various
databases as required. The Central Interface may also allow the input and dissemination

of Fee Tables and other data within the APMS.

t2
n

The Data Concentrator provides communications between a number of Parking Meter
Controllers and the Control Centre. The Data Concentrator receives and stores batched

data from Parking Meter Controllers.

A Parking Meter Controller located within each Parking Meter controls that meter via the



Step 1640. The fault data is transmitted to the Control Centre27 Staeph 26435,
The continuance of an existing fault is recorded 25 Step 1650. The
continuance of the existing fault is transmtted to the Control Centre. The
vehi cl e detection data flo~~~ is shown in Figure 17: Step 1700. The
presence or absence of a vehicle in a parking bay generates a response in

t he vehicl e wetoerswp installed in that bav. 30 Step | 705. ThePEEAY9/00891
response is transmtted asynchronously fromthe Vehicle Detector to the
Parking Meter Controller that controls that bay. This information is
preferentially 27 March 2003 WD 00/ 23940 -31 PCT/ A U 99/ 00i 391 conveyed
by nmeans of a physical wireline circuit between the detector and the

Par king Meter Controller. Step 1710. The sensor response is registered by

t he PMC t hata locahtirealretworkit(LBN), arthienitkas and sparstesithiefolldweinpifield devaeescul at e

t he Parking ration for the vehicle, and to generate a 5 parking record
(Parki ng DafDePYrSPRAF bay. Step 1715. Parking data is batch transnitted
to the Data,.GenggRbtat or as required. This data is preferentially conveyed
usi ng a packet radi o net,~~ork designed for handling frequent small
transacti onsVeHihle,Dgieaodocol s shall use Cyclic Redundancy Code (CRC)

checki ng and Ig,[i@or, detection appropriate to the data radi o network sel ected
for the areif "N ternatively, the information can be conveyed to the Data
Concentrator by physical wireline using | ow speed nodens. Alternatively the
i nformati on can be conveyed over a TCP/IP Local Area Network using

mul ti drop fiThe Parurig ®eter Wostrobtregperfbrid®. As the transmittal tinme

requi renents_between this device and a) the PMC and b) the Control Centre
may be dif f 8FeEfalculatios devi ce shall be capabl e of storing and 15 rebat ching
bat ched dat IV ' I rwarding it to the
Contr ol Cenﬂ%ﬁ%ﬁ%lgggfgﬁ té]tgrgdn{;%ttggwégﬁéa F}H&,{U%&; %?Jr%gany dat a

mani pul atlpofT@nRsGiesivR b Haa tbtHe BT UniAsequikddtt@prooedsarfeaviriuisadggyr opri at e
storage. Preferentially the Data Concentrator is provided with an

| nt el I'i gent *Dating eljhe chargigonssicd of concentrating packets of data.. Such

dat a packet u t.ai J i Rpf | r i T N o
transacti on%zlsrﬁ%l %Jl%f:nlglgl ,dr}aogldlrl%gg egéﬂﬁwggﬁggggggggi@f?%Eﬁﬁ&gﬂg?a is
bat ch transphinhhcsl ClearingeHEost rol Centre preferentially via a packet radio
networ k. The protocols shall use CRC checking and error detection

appr opri at e*@enerah sommunicangny witbthpERT $Mliect ed for the area. Alternatively
the i nforgati on can be conveyed via dial-up or fixed wireline services

usi ng nnéens appropriate to the 25 line speeds available in the area.

Pref er ent i ablher suitiofshe Pa8SnSRRidr Goatralledintlagen of 28.8 hB/sec. Step
1730. The Control Centre stores and nmajintains a current "picture" of the
whol e syst etReal-gmetnyecessing o gy dafa GowtheVehidle 6e15PIfg, and generating a

Par ki ng Hi s} for the S [ ep | 735. Data
hel d and gen(ggrlé?]gglc%{l/p% Wgﬁgen?gtgl%o ggét?agoﬁﬁﬁﬁ %Igm? pr/ogﬁ\’g{r%? %gﬁé‘i‘o t he Central
I nterface aaysamuniRaticd Y asyhichestous dinteyvdihevibuper Tsatel PesirenentthalDaat hi s
27 March 2003 WD 00/ 23949 -32 PCT/ A W99/00891 information shall be conveyed
usi ng fi *8dCangeairpor (Eansmicd of alsrmandoiiatonalenisdpri ate to the |ine speeds
avail able in.the, area. very.|ar I I Lons. .S i.nks _can

o ovi ded t o e ER o Bl Rkl AL GRNR A R R By
requi r enent ghe Cosihusieationgdsnighal | use CRC checking and error detection to
mai ntai n system data

*Diagnostics monitoring of field devices.

*Monitoring and reporting on the mechanical security of the Parking Meter Controiler.
25

The EFT Unit is used by the Parking Meter Controller to process Credit Card and Smart

Card transactions and encrypt the data for transmittal to the Financial Clearing House.

The User Interface provides information to the User via a display incorporating text and
30 diagrams. The user may input data to the User Interface via a keypad. The keypad and

display functions may be combined with those of the EFT Interface on one physical unit.



S5integrity. Alternatively fibre optic linla can be used in place7ofarch 2003
wireline services. Alternatively information can be conveyed over a TCP/IP
Local Area Network using f bre optic or twisted pair |inks dependi ng upon

t he separation of the Control Centre and the Central Interfaces. Step 1740.
The Central Interface will display systemdata as required. This may

i nclude 10 avower¥A® "snapshot” of the system system hi st or PGHAUS/(9891
data as required. The Central Interface nust be able to display pronpts and
receive input fromthe Supervisor. This jnterface may al so include links to
ot her organisations ( such as the Enf or &érent Aut hority) and field
operatives (such as the Technician or Operator) to enable the accessing of
information, and transm ssion of fault alarnms and data, enforcement 15

i nf or mat i onEetlkc veliink d@&Ractenr mnsidasitbe pdesencef dlovehides osupaitivulr parking &ay St ep
1800. The User enters a dif. dinto the EFT Interface, This deyice
Foads of f i GUMER BaiGAPHS: Bhis Mo GnyR R BRI air ke DA DTHeo TN or

Fi nanci al - Geafeddthr iO@8& tedfdo hlyPfaRE@ Bn UREdetd ABS Botdsest ded il %hdéj&)“sﬁ&eq SO
carries out any checksum or other accuracy or security procedures. The Card
Reader may bewmgantard ijnmddiately dertrandte any gensactidn. checksum or ot her

procedureg. Step | 805. Card data and error checking data is transmtted
asynchronously between the EFT Interface and the EFT Unit. Securit<~
measures, such as encryption or use of dedicated 25 |ines, nay be used as
required. Step 1810. If required, the Receipt Printer prints a receipt of

t he tr ansacThobayusomdprinigeandatigalpdevedtidegrdnedodees gehnUniFigurSoep 1815. Recei pt

data is transmtted asynchronqusly fromthe EET Unit io the Receipt
Printer. BSP@EBCQ @géygrmﬁe“’@r%e@i%@mn%m%@n- -and verifies the card and

Gener at es I it ' fer data to be
sent to t hgﬁf%? r?g%cﬁ’;ﬁ &Bf‘@%?%nfé"fﬁ%ﬁu@ﬁ&n@gﬂ%em%ﬂﬁr%@%os WD 00/ 23949 - 33
encr ypt ed0 pStep©10.0THe@rewgnSctatisendeGE/aAv et DABOparking bail BXegisidpdd 1 S
transferred between the EFT Unit and the Parking Meter Controller

asynchr onoudieR 1 5anying 9f the patsinecduraipiroighe ¥hdsls frjogrnencedise of dedi cat ed
lines, may equl t T . b jves
and 11 anoni OLeHE FraEnte okt Vaflle bat'oRth bobbitned i fimil SHhAERoLL B0

| nterface rbynieanipitiafioh pyocsdiné & cdainlericed atlsssd MIOShOtheeprlosedurey feod fireo the
procedures. Step.835. Data is transmtted between the User_ Interface and

t he Par ki ndPaver@rtonsgape inidal deiestipe RIS pUSteR 0y asghowaan Fisare P t v
measur es;s such as encryption or use of 10 dedicated |lines, nay be used as
required.” Step 1840. The Parking Meter Controller perforns cal cul ati ons and
st ores dat artegsgtheAninitizkion prddetiire i e siivieial Higioanl 0 EhiCarodedRgadasurenitatser
Interface. The PMC is the primary source of transaction timng and wll be
peri odi cal |YhecBacrunber oy erdered padis ¥lidt he Control Centre. Preset fee tables
are al so us, [ ter Controller. 15 This
device tr ang{rincﬁjs}g{ ?1%‘%@%?%?%%%@?3?@%&d}go\%’él | as encrypted transaction

data to theACaMi¢lebreésatitin the patldpg bvieitidaicamineatspat hest procdduresbalicves.
Concentrator is not required for response tine to the User. As such, this
data may2be The Enforeerpent Anthosiehs ngtified pthe GogtrolkGgntreroh @anp ¥ehielgs BobpayIng
operati onalfogsﬂmnrgerrents of the system Security measures, such as
encryption or use-of 20 dedicated |lines, my be used as required. Step 18 S
0. The Dat arHegragmshtifitiation proedduasddsart sddadlovatequiresanat ghe Useh earrpbutRatiénsng
Meter Controllers. This data may be immediately batch transmtted to the
Cont rol Cerfike fofpwinglogisalssegraigeand conpil ed for batch transnission at a
different sc .sul t.s the econom c and operational requirenments of
t he systemﬁzlgg'%&égv&@gfm%eabsal)s batch transmtted between the Data
Concent r 23 Q1. Eald thdeayGRiRiep intE BRI USr FbERel R60. The Control Centre
conpiles a Transaction H story fromthe Transaction Records. It al so
assenbl es ehéelgpt @paymenhepéan on Data for batch transmission to the
Financial Cearing House. 30 Step 1865. Data is transmtted between the
Control Centre and the Central Interface

Step 1005. A message prompting the User to enter a bay number is displayed on the User
Interface. The other steps which feed into this step are shown in Figure 10.
30 Step 1010. The APMS determines if the User has entered the bay number.

Step 1012. A Grace Period is given to Users to complete pavment initiation procedures.



(asynchronously) as required. 27 March 2003 WO 001 23949 PCTI 27U9%(h088d3
Step 1870. The Central Interface displays the Transaction History, and

di spl ays and receives instructions and pronpts to and fromthe Supervisor.
Step 1875. Transaction Data is batch transmitted at regular intervals to
t he Financial Cearing House. The results-of these transactions may be
transmtted WAOR2%%t he Control 5 Centre at regul ar interval SPEE/Ar'-é?{ﬂﬂs?’ed.
Security neasures, such as encryption or use of dedicated |ines, my be
used as required. Step 1880. The Fi nanc_i%'al_ Cl eari ng House processes the
transaction data and provides credit tothe various nunicipalities,
authorities, etc., as required. This aspect of the operation is outside the
scope of th MS.. 10 The internal nonjtarin nd .oper ati onal status, data
paths are s pFH"‘%?’&l‘FF%W@’. to‘Fﬁi?eg‘éEF’iaﬂﬂ“’é’g‘V@?@ 1 WS‘%FW tg e imylatien; on
generated b : i i at | -at . In
gener al theégf" {}gxl??f? ﬁg%%% Bxlcgﬁx;g{‘lgg@?éﬁgg?éét%&ﬁ%%fg‘r‘%a&%%t afn@gé

di rect |y noBicpdOéd. Whihk the i ARMSE dremststftrethy bl mingber tdbaatiared, or checklodthsBssor s,

t hermoneter etc tem deyices, which can transmt a "heartbeat" at .
regul ar, pr %@r%es}aﬁmtbwﬁﬁthgs ft%?%’&ﬁﬁ%%%%ﬂfé‘ﬁro'}f*@ré@%%%ﬂ% {hesracadyee is
integrityzo i I b 11E: : Lo {on. This data is
gener at edSaéanthﬂ?eggégﬁEHgP ‘525#2{[}}%Mgg{nﬁgﬁﬁglé@%@t@ter%éehgﬁaekgevi ce, and
transm tt edSiep 10h% The Bay Nuniienthered By aSUsea s dhecltad fogedieiikybYhis enduged hat:

"heartbeat"” 7?0 signal or other fault that a garti cul ar device is designed
to detect. Syste heg isa Yakbbaysnungls dordh@papking Bietebus syst em devi ces
as a record of t t i s

fransmtred to IR RERRESE e LAIAG OBkt AT bESLTE B £vlie, o\ o,

The paths t$&@p 1007 SIf divirdvatid By NuiRbelas entefeddan rrdr @ensapd is Yispldyed) Adithé dual
processes are as ?5 follows: Steps 1900, 1905, 1910, 1915. Each peri pheral
devi ce t A@nYsarispiommtes togngesthg Bk a8f¥nal or a "heartbeat” signal to the
Par ki ng Metgr ?Bﬂ)t |1 Sone. sj | s 4 n_inte di ary devi ce,.
dependi ng o%e? he ng’}% (e M%R%mrﬁ%ggﬂ%ﬁf tp(%t%hsg‘{ %g%&r étﬁ%drs%%%ﬁ%etnégg%od} a;g}f/d“

devi ces maychd, slhe/Cr&dif €giddraViah@dl CaficeMadomef Parkinghe Parking Meter 30
Controller. The interniediary devices al so &row de heartbeat signals on

their own. 3eep03s. e APMS detgrmineg ifvhe Srediohardsiptien issslacted: ¥ sandie §sediat es
t he vari ous,si,gnal s 27 March .200 0 949 -35 PCTI A W99/ 00%$91
recei ved. I?argq?‘éﬂf?t Rr%cegélfeeléfgﬁgteﬁgggfpgﬁ)@f cation is transmtted

asynchr onousiky 1030. The ABME 8&krmsaBs {fehd Sindrit bRdPTaAd s8R ElRE®d.)If sd) ke
system nonitoring data received by the Parking Meter Controller also is

col | at ed i n¥mant/Heredi Saet PameenRprasedureviminitiptedsatistenidfi t ed as a batch at

regul ar intgry t nfrol Cepntre,.,. . 1930, 1935. In
general , ba ‘8%?@-§%Féﬁ‘4§2’§§$f’%‘{”eea‘a erv%}g';'ﬁ ei%aq’lg%{%%a%lgg %l%'m_ t he Parking
Met er Cont r@xkp €045t Phé ARMSDAI0Wa Udetdd GRice PledMafier pirkink theitofehidlCiatal ﬁﬂdﬁg;y be
required to be transmtted as soon as it is detected. Steps 1940, | 945,

| 950. The duwit Flois ierdlow thewrtes and col l ates the data received into the
System H,st Qny dat abases. T ervisor. is notified of any faults that are
det ect egbéi@q?ﬂ‘gﬁﬁ%’e&m%lﬂéppﬁﬁts%&lgé?,ayélhea%@%pﬁ%g‘gg’s the System History to
di spl ay nor ¢Rh® thd PArRIdINIe@r The enforcenent notification data flowis

shown in Figure 20: Step 2000. The Parking Meter Controller registers a
par ki ng vi ot)dunitiete, Paymeptaprocesfurést s par ki ng nonitoring activities.

Should the Grace Period be exceeded then the Enforcement Notification procedure is
activated at step 1500.

25 Step 1050. If the vehicle has left the bay, the parking duration is reset to zero.

The credit card payment procedure is shown in Figure 11. When the User commences the

Parking Period, the APMS will record and store the User's credit card details. When the

parking period is concluded. the transaction 1s processed and stored for later batch
30 transmission to the Financial Clearing House.

Processing of the Credit Card transaction may be initiated n three ways:



15 Step 2005. The violation data is transmtted i mediately »7 mapch 200
(asynchronously) to the Data Concentrator. Step 2010. The Data ncent?ator
routes the data through to the Control Centre. Data nmay be stores
tenporarily for the purposes of error checking. Step 20l 5. The violation
data is transmtted i nmediately (as~-nchronously) to the Control 20 Centre.
Step 2020. The @eae490l Centre registers the violation and ent ®C3/AU9900890
its Violation Hi story database. The Control Centre then generates a
Violation Alert for the relevant Enforcenpgent Authority. The formof this
transmttal will depend on the requireneggs of the authority. 25 Steps
2025, 2030. The Violation alert and violation data is transmtted to the
Enf orcenent Authority in a prearranged forniat. The authority may respond
with a messagdecohiclelnaveg thebapti on of the data and/or that action has been

carried out. 30 ossar f terns 27 rch 2003 00/ 23949 -36 APMS
SCTI AUBS) 003 AR Eects B Wiy A e S DB ACBR PEO%r or s 1o t e
el ectroni c degykGeRicRM AR ¥ Ahetnbh §4 rd@flBedpltn this document. 5
Base Rate Period The tinme period during ich a vehicle parked in a bay

attracts a BidseppltableRarkingdieé sealcTitdted prethiedusis ofithenatekParkimg Duratiorg Wit e
enters the bay trol ntre 10 The central point for the adm nistration
and contr ol tB?B?S}%g{]%‘F’R)Ed @I?WER@%W%P?S agr rFECard This refers to any
card used to facilitate the transfer of funds or credit stored renptely.

For the purposes of this specification, this termrefers to the Credit Card
ability of &hepskipgyduratidnais nobsed maasaliobm is ealddatad gutbmatitdily; basep enfodrem
Credit Card, Charge,Card and Smart carq fu ctioqs. Se | so the defjnition
of St Caithe HANGIRISHRES the e ORGSR UFF H6TUFI8 exCePp DheRetTERPa pe
credit card It i i I re
not transf el‘p F gg&iun’?reg%F%}t g%@(ct:ara]thgggﬁ%:fﬁpr%%]@ %%%Q%ﬁiédggggtn EV%%S%[%%&&&E% %mer
to the acikdowiriable Rdte Perod (ehatged BF TheFéaridbioRardienp Thekend b€ tHeuv prisbesRaxt t hi s
specification, this refers to_the calcul ation of the applicable 25 parking
fee to be chasngbyill eangtituiehe pifective simsy imi formagking whenpusingg Gredy Garbto@sit r ol
Centre, for tﬁeagagr hat ched transm ssion to the Financial Cearing House.

At st;tp 1105, the APMS verifies the validity of the credit card.
15 Step 1110. If the card is invalid, an error message is displayed and the card is rejected.
The Payment Initiation procedure is activated at step 1005.
Step 1115. Details required may include:
- Bay Number
- Start time
20 - Card details
- Account details
Step 1120. The APMS monitors the Parking Bay.
Step 1125. If a vehicle leaves a parking space without swiping the credit card, the APMS
determines if the vehicle leaves the Parking Bay.
25 Step 1130. The appropriate parking fee is calculated.
Step 1132. The information required by the APMS is stored for later transmission.
Step 1134. The parking duration for that parking bay is reset to zero, and the Bay
Monitoring and Initial Detection procedure is initiated (step 905).
Step 1135. If the User exceeds the maximum allowable parking duration, the APMS
30 determines if the maximum allowable parking duration has been exceeded.

Step 1140. The appropriate parking fee is calculated.



EFTRCS Electroni ¢ Funds Transfer Point of Sale system In these 27 March 2003
transactions) the account of the 30 custoner is imedi ately debited. These
transactions always require a PIN nunber to be keyed in and they never
require a signature. Verification of card details is done in 27 March
2003 WD 00/23949 -37 real time. EFT Transaction Initiated PCTI Al 199/ 00891
This refers twotohesdsnitial entry of an EFT card through the cardci/aesdmsoi
that pronpts the 5 storage of the EFT data and commencenent of the EFT
charge period. Enforcenent Authority The entity with the responsibility of
enforcing penalties for parking violati or® -on behal f of the Parki ng

Aut hority. 10 Financial dearing House The entity responsible for the
collection and distribution of fees collected by the APMS, nornally

expect ed to Beepa 182nkhe itiforiaame regenal byythTAEMSe s staedior birrtgasmissomandde i n

cases of a rking violation by that user. T and Services Tax 20
Grace Peri 08 Pﬁr@%ﬁg}tgofﬁ#ﬁﬁ‘%ﬂ TeFeEe fsd“{tﬁgggéﬁﬁ%gg@et ween the initiation
and the inpl gfzﬁrltlas.lmeqjseampé}g&g% @fedftid LS hhatupahé %ehf)aﬁf,&hé APME

action or actions to be carried out. For exanple, Users are allowed a G ace
Peri od aft er dpemknegiftircisereeterad the craditalatdowset he st 2p-thet mayheotpariadhe

U ol at 1 on GeSEPRAFBulte P Bl E 08 06 BEASHY. Per | ods USd by the APNE,
25 they occur TRk ns RIS GUERE SrtP Ry Qe Blort Bl e Tor the
control and $tepudl 55.ioreceipt isyaitedig in the area. This may be a | ocal
governrent bGP e MR acllmTRIPEL 12ich s FA kT LS04 o2 =N

Step 1165. The parking duratién for that parking bay is reset to zero and the Bay

10 Monitoring and Initial Detection procedure is initiated (step 905).

Step 1170. The APMS determines if payment procedures are initiated. If so, the Parking

Initiation procedure is initiated (step 1105).

Step 1175. The APMS determines if a predetermined grace period has elapsed. If the

grac_e period has elapsed, then and the Enforcement Notification procedure is initiated

15 (step 1500).

Users can pay for parking fees using a combination Smart/Credit Card. The procedure for
this payment method is shown in Figures 12, 13 and 14. The User parks the vehicle, keys
in the Bay Number and swipes the Smart/Credit Card. The APMS deducts from the Smart

20 Card element the Base Rate Fee for the full Base Rate Period. The APMS records and
stores the details of the Credit Card element needed to complete a Credit Card transaction
as shown in Figure 11. Charging for the duration of the Base Rate Period is terminated in
one of the following ways:

1. The User drives the vehicle away. If the User does not re-enter the Smart/Credit

(]
n

Card, the APMS retains the full amount deducted from the Smart Card element.
2. The User re-enters the Smart/Credit Card. As the Base Rate period has not
ended, the APMS refunds the unused parking fee to the User. transferring the
credit to the Smart Card element.

3. The vehicle remains in the bay beyond the end of the Base Rate period. The
30 APMS ends the Smart Card charging and retains the full fee for the Base Rate

Pertod. Charging for the Variable Rate Period is commenced (using the Credit



27 March,2003 WO 001 23949 -38 may include the enforcenment aut hOI‘I2t7yMar%IHHé(§O3
Card PCT/ A L'99100891 This refers to any card having funds stored on th

card itself. For the purposes of this 5 specification, this termrefers to
the "Smart Card " ability of a particular card, as sone cards may be able
to performboth Smart and Credit card functions. Special Vehicle Vehicles

accorded spegi@hoARgfki ng rates, tinmes and times etc. These maypche, H9Ko)!
10 vehicles, courier vehicles, vehicles of |ocal residents and others where

speci al par Ki ng rates and/or tines have been pre-arranged with the Parking
Aut hority. For the purposes of this speelfication it is assunmed that the
status of special vehicles is to be determ ned froma coded card which can
be read by the card reader. 15 Supervi sor The person responsible for the
day-to-day operat cgRy Rhaifshe APMS fromthe Control Centre. User 20 The
person who pays for the use of a parking bay, typically a nenber of the
publ i ¢ who hasmpaatioadf bhaging férahe WahiakleRatapdartod, ralyproddssing bfitherGradie Cihd
keypad and display to allow the use omruni cate with the APMS.

Tr ansportabIEraPF"’& P%erﬁ??WPP&'@Fr‘P@OhP %JP@%WWW' A portabl e device used by

field operatives fafefR G 50RAThe Q‘P’MS’éHa}ﬁzﬁthcl(tJ eRXCard account

upl oad/ downl oad dat a from eI d I ces,” perform chec an e equi pnent
settings efc. 30 afahe ‘dbxhabltRRbEf@etheqx&nod@@fcdpbﬂrdch 2003 WO 00/ 23949 -39 PCT/ A

el R e R D et R
a0, Y 101 0252 QAT W B oM RREILPAL Vbl PP TP BEACH i
the bay for |ongeA petiad of lgtate it hllovoel fonise Userad vacard OieatiayOIISByond which the
Enforcement Notification procedure is initiated (step 1500).
10 3. The vehicle remains in the bay beyond the end of the Variable Rate period. The
APMS charges the Credit Card account at the Variable Rate for the full Variable

Rate Period. The Enforcement Notification procedure is initiated (step 1500).

The }ollowing is the procedure for the Smart Card payment component.

15 Step 1200. The APMS prompts the User to enter the Smart/Credit Card.

Step 1205. The APMS checks that the Smart/Credit Card is of a type accepted by the
system and is a valid card.

Step 1210. An error message is displayed indicating that the Smart/Credit Card is not
valid and the Payment Initiation procedure is re-initiated (step 1005).

20 Step 1215. The APMS reads the amount of credit available on the Smart Card element of
the card, and determines if this is sufficient to pay for the Full Base Rate Period.

Step 1220. If not, a message is displayed to the User that insufficient funds remain on the
card for this type of payment. and that the parking fee may be paid for exclusively with
the Credit facility on the card.

25 Step 1225. The User indicates if they wish to use the Credit facility on the entered card.
If so, the Credit Card Payment procedure is initiated (step 1105). If not, the Payment
Initiation procedure is re-initiated (step 1005)

Step 1230. The valid payment amount is transferred from the Smart Card to the APMS.
Step 1235. Details are recorded. These may include:
30 - Bay Number

- Start time



5 Vi.ol ation, infringement A violation of the parking regul ati ons2asugehi srd
by the Parking Authority. In the context of the APMS, this is usually when
a User is occupying a Parking Bay and has not paid the appropriate parking
fee, or is over the maxunum Peri od of Occupancy 10 defined for that Bay.
The determ nation and collection of fines for violations are the
responsi bi i 4o gfi23sbfpe Enforcenment Authority, and is outside thg15£93%08
operation of the APMS 27 March 2003 PCT/ AU99/ 00591 Recei ved 22 Sept enber
2000 P ~PLR1SSHvqosl1 ra docl LA 9rtN -40 CLAIMS: 1. A parking nanagenent
system i ncl udi ng: sensing neans for sensikBg the presence of a vehicle in a
parking position; 5 a housing nodul e havi ng: comruni cati on neans for
comuni cating with a network; transaction means, in comrunication with the
conmmuni cat i oncgreapgiignd accessible to a user of the system adapted to
process data to effect a paynent; and processing neans, in comunication
wi th the transaocwiton neans for 10 nonitoring the sensing neans and for

determ ning the nt. for an_overall tinme ri Qd during which the
presence of tﬁ%@@i taélsia§e€eéa§"é’c‘]‘,‘ tht‘FéF‘iair‘Ff’of aﬁgﬂf’éﬁ‘f{' i s determ ned
according tOStépY?Gd.ﬁ*ﬁk%ﬁﬁ@n%rﬁ&%ﬂ%?aﬂ{lﬂl?éhﬁﬁm e to the overall tine period

and is effected at the end of the overa time period. 15 2. A parking
managenment5 dy s velntladeavesia parking spaae prids; towhe Bman Qand credit bainigaisédep:st r uct ur e

i ncl udes a hase_chargi rate and a.vari ahl e char gi rate, the base
chargi ng rat elblﬁagg&gﬁgi%ihégﬂf"@”?’wsbﬁg‘?y ‘ClFi"??ﬁeﬁ)g’Fi?)gﬂ“% ay.if the vehicle

is sensed | Cﬁ?%fhltOhEQcésp‘ércfditr'ﬂecBHEﬁ. period, the variable charging rate
bei ng applicable for a seconé time period after the first tine period. 20

3. A par ki ngumiHgehdEamasipatreqmisedasswtady to claim 2, wherein the overall

time period is equal to the sum of thrg‘ firﬁ.t and second tine periods. 4. A
par ki ng manag@htit d\stharking dwatipp don Batparkmg Day is rsetingern. gnd pe Parkweos

char gi ng te. LS. C . i ! period and the variable

char gi ng @t@“ﬁﬁ%’n@@g&%\?&eﬁ ?ﬁ%mé’g@%eﬁégtﬁ’%%” od. 5. A parking nmanagenent
syst em accorlthe FglléwinglsadtionkppWeeif ehelUsdree-¢aeisahd Bmahalrgdin Carddisedithsdt@pses
over the second tine period. 30 AfJfE ~~E~ SNE: ~-t' 27 March 2003
PCTLAU99/ 008ke1Smest £ apgINGEICesher 2000 P ~OPLR-SSB~uqosoas Jor. ~7~ovrtW

-41 6. A pargl g 9epRg c&*&&%%zﬁ?l?eoirn%dgg%rtd%sgd Eiréﬂeﬁte{é'éf?em n the
overall time period is e period o I me between an initial receipt of

paynnent i niSespnes20oTheaourt o€ upliselcrédiris paloslakdi ng means of a user-actuat ed
parking term nation signal . 5 7. A parking managenent system according to
cl ai m 6, whSiilR2Enkh Sgapgigreide yarsedisgedide thshamps agd ghgarens of the eardt ed
by the user,asgir by providing a termination instruction to the
processi ng neans thirough the transacti on neans, or by noving the vehicle
out of the Sapkilng. péshiation raynited hiesieted. causi ng the sensing neans to cease

to detect t %teepplrﬁaexcigce?gt ié Qr?m\c/g‘hi cle in the parking position.
Step 1345. The APMS determines if the vehicle has left the parking bay.
20 Step 1350. The parking duration for that parking bay is reset to zero and the Bay
Monitoring and Initial Detection procedure is recommended (step 905).
Step 1355. The APMS determines if payment procedures are initiated. If so, the Parking
Initiation procedure is initiated (step 1005).
Step 1360. The APMS determines if a predetermined grace period has elapsed. If the
25 grace period has elapsed, the Enforcement Notification procedure is initiated (step 1500).
If the Smart Card credit is used up prior to the vehicle leaving the Parking Bay or the User
cancelling the payment Period.
Step 1330. The APMS determines if the Smart Card credit has been used up (i.e the Base
Rate Period is complete).

30 Step 1335. Fee Charging against the Credit Card element entered in (9) above is

commenced



| O 8. A parking nmanagenent system according to claim6, wherei i Makde 2003
presence of the vehicle is sensed after a grace period before or after the
overall tinme period, the processing neans is adapted to conmuni cate an

i nfringenment signal to an enforcenment body over the network. 15 9. A
par ki ng managenent system according to claim8, wherein a nil charging rate
i's applicabl ggpgiyee the grace period. | 0. A parking managengiy, Siyshssh
according to claiml| , wherein the sensing 20 neans i s adapted to sense the
presence of one or nore vehicles in respective one or nore parking
positions. 11. A parking managenent syste@fh-according to claim 10, wherein
the sensing neans includes at |east one induction coil for each parking
position. 25 12. A parking nanagenent system according to claim1l, wherein
the housing §i4pt1B66. THECA PISESmEMigRS B PRI Hagx di splaying information to

t he user, in communication with the processing neans. 30 13. A parking
managenent slfstvemckcleaveadiamgritiog spase withdut swiging the Shart!Crad aardi on neans

out - over voeb T35 he RS dofemirRa it B o Bl arR s BB BB “heana o
recei vi ng anSt@H_tIJ@PU.iﬁﬁ%gg%gaﬁ%%afmﬁ%fféeh§cérlé@lﬁted.ﬂ Mar ch 2003 PCT/

AU99/ 00891 Recei ved 22 enber 2000 14. A parking nanagenent system
accor di ng f oStep a#13. Igformiteonaiequirdd isisoreber i nputs a special vehicle

aut horisation c into the transaction nmeans ni.| charging 5 rate_ is
appl i cabl e f%‘?f’ ﬁg?ﬁ'eié? pﬁ“ﬁ%ﬁ flurgpiop ngr g‘f’éﬁ’&ﬂﬁm@ %ﬁ% 5HESF o Zeigr. ang g‘ﬁre&‘?yng
managenent SysheRRCERAIHIAYDERcESPHBcddire WIREGhMehR (Ep9BFEL T ON means

i ncl udes cash paynent neans for receiving cash paynent. 10 16. A parking
managenent shist frlloadog seitiog dpplied & the 1Uservaxeeaisnthe heaximamsaltdwabhe pading

i ncludes card reading nmeans for reading stored-value card information and
manual | nputd%&‘?s for receiving a paynent authorisation code fromthe

user. 17.15 QePBA15i e @Wg&@ﬂﬁiaésyr‘fttl%lﬁﬁ% egéd}gmg%ﬁ@g%waslﬁeen LAk the

B
15 communi cation neans Is adapted to conmuni cate wt I nancl a

i nstitution Stey 14X @heappropriath patkarg febés caldubaed.sat i on code is valid and
whet her there is sufficient credit .available to the user to effect the
payment . |8.51% b@ik{:ﬁg‘fﬁtﬁg&@‘gﬁ‘g’ﬁi uémm&eew@mgwt@ﬁaﬁ%%mc HEPELN t he
20 communi cabi Ry FRARsdch dud OB Rlchth! QBiiflkatiBn BrR AL RlinfiARH LRk FIOBY. ON.
the central control station belng adapted to recelve operation

information and financial transaction information fromthe processing neans
over the network. 19. A parking nanagenent i%f_t em according to claim1,

wher ei n t he Ihhsd&ssrangpios hadmartGredil e yseti ipitaiahe feoppriof: par ki ng
managenent Sy %@s@%@rﬂmg Iié?er?xliﬁés'ﬁfg}ﬁe .L%Péxgtlef&dtt Qs%ﬁ@%lt%a&i‘ﬁéed to

i ncludes a transportabl e progranm ng devi ce adapted to Intertace wth the
processi ng reaa ifsdieerpeeiodf i guring thereof and for reading and witing data
from30 and to the nemory neans. AMEf~f5EL1 SHEEN W4 r' I | r, 27 March
2003 PCT/ AUSYeIHEE: 1he fee'is calculated.

Step 1432. Information required is stored.

20 Step 1435. A receipt is printed.
Step 1440. The APMS determines if the vehicle has left the parking bay.
Step 1445. The parking duration for that parking bay is reset to zero and the Bay
Monitoring and Initial Detection procedure is recommended (step 905).
Step 1450. The APMS determines if payment procedures are initiated. If so, the Parking
25 Initiation procedure is initiated (step 1005).
Step 1455. The APMS determines if a predetermined grace period has elapsed. This
allows the User to complete payment procedures, receive the receipt, and leave the
parking bay. If the grace period has elapsed. then and the Enforcement Notification

procedure is initiated (step 1500).

The enforcement notification procedure is shown in Figure 15:



Recei ved 22 Septenber 2000 P VOPCR~SSBl aptmra doc-1ZA19100 - 43 w4ln 4503
par ki ng managenent system according to claim20, wherein the nenory neans
i ncl udes further menory means for storing system configuration data, the
control station being adapted to selectively change the configuration data
stored in the further nenory neans. 5 22. A parking nanagenent system
accordi ng towhabMmeh, wherein the programm ng device is al so pePpRUSSHIEH
interface with a data processing neans of the central control station. 10
23. A parking managenent system according to claiml, wherein the
transaction neans includes neans for ser8PRg when an access door to

i nternal conponents of the housing has been opened. 24. A parking
managenent system according to claim19, wherein the system 15 further
includes di agBe3506: HERMISideRMi{idEthhOs VaHi€le 6§ MQAEISHALS HeSPRS hONsend Pafahg 25.
A par ki ng managenent system according to claim 24, wherein the diagnostic
means of eactiolgtipkidag tetheappromiateiBaiorepment ASAWIEY.on noni tori ng and

counti ng nmeans f,aul nitoring and.stgring fault-related data. 20 26.
A par ki ng g%igr@%tﬁ‘gérf °88§‘6‘%“%§5%5“1“6‘°& ibﬁ?%,"%@ﬁi n the diagnostic

nmeans is corgigol 5 AHl Tk APMISROAGATSItD SecORPINE tAoficveRBpt ed to transmt the
fault related data to the control station through a comruni cati ons network.

25 27. A parkemd Shinde Msen may deavim the parkingh bast beforeaanm Brforgemen§ actiohs are
housi ng furt.h%r i,ncludes printing neans for printing a receipt for paynent.
28. A parki i} er, including: sensing neans for sensing the presence of a

vehicle in ai@ardontr sBOGk phkikg &Qataomﬂﬁbn&é@&uét% Ry 3 thC RPN Ye&ihéON
means for comunicating ~~~ith a network; ~&FA~'~ rrv~~--r ~~  ~ .~ 27
March 2003 ROWiKUeg oSty ey el ertcorls 9 theervsestay2080be reteamathythe APMS-if
aoc-iuwan -44 transaction neans, in conmunication with the comunication
means and adt®¥%’ble to a user of the system adapted to process data to

effect a paKBALS? ,%39.@&?&%&@9 VIB1@A8n, the'APRINAH &8 tHeqth ek et Rythority
transacti on ans for nonitoring the sensing nmeans and for determning the

paynment f or tiz nowsnaéd parking lpeations ate idwidlatgpnnhi ch t he presence of the
vehicle is sensed; wherein the paynent is determ ned according to a
vari able fee structure applicable to the overall tinme period and is

effected at 1%9%@8&1 ﬁxfonhlgﬁn m{@chriwjﬁscaaﬁféiegho@&inp%%m%i ng managenent

systemincluding a plurality of parKing nmeters 10 according to claim 28.
30. A parki Sgepnisit@gSyseamh opsratiens ae condoreg. These limiolve2Be rashiving, trandndssion,

communi cati on neans of  each parking, meter is in co nication with a
central génﬁo&rges PHCPEHIE %q@éﬁ%}%m olgaly éﬂmr&ﬁ L TRIANSH TeRelPieh bt ed to
recelve Ope@?%d 3! AhRr R i Ol PRI ANnARE ohdrRASIE b Bhe WpRRACT T ON i nformati on
fromthe procéssing neans of "each

Step 1610. The physical integrity of the APMS is monitored. By physical sensors.

Step 1615. A fault in the physical integrity of the APMS is detected.

Step 1620. The current status of the various subsystems within the APMS is recorded.

20 Step 1625. The system status is transmitted to the Control Centre.

Step 1630. It is determined whether this is a previously reported fault, or is new.

Step 1635. The new fault is recorded.

Step 1640. The fault data is transmitted to the Control Centre.

Step 1645. The continuance of an existing fault is recorded

25 Step 1650. The continuance of the existing fault is transmitted to the Control Centre.

The vehicle detection data flow is shown in Figure 17:
Step 1700. The presence or absence of a vehicle in a parking bay generates a response in
the vehicle detector installed in that bay.

30 Step 1705. The sensor response is transmitted asynchronously from the Vehicle Detector

to the Parking Meter Controller that controls that bay. This information is preferentially



par ki ng meter over the network. 31. A parking managenent systenmAadaecidi20g3
to claim 29, wherein each parking nmeter is in comrunication with one or
nore |ocal controllers, each of which is in 20 conmunication with a central
control station, the central control station being adapted to receive
operational information and financial transaction information fromthe
processi ng maaneo/Bbseeach parking nmeter via the one or nore | ogpahr/au99/00891
controllers. 25 32. A nmethod for effecting paynent for parking, including
the steps of nonitoring a presence signal, representative of the presence
or absence of a vehicle, fromat |east O%E"parking bay; receiving paynent
information froma user of said parking bay which enables a paynent; 30
selecting at |east one charging rate, of a plurality of charging rates,
appl i cabl e avaveyet byeasins @fie phes pdoviralsmechi@ngibatyvaes rheodbtectdrAmt thkEParkiisE’ ~
P 10PERvSSBsggosl ra ?OC-33AN700 - 4~ 27 March 2003 PCT/ AU99/ p0891

Recei ved 22 5%@%&91 000 deternmining a length of tinme said vehicle is
present in We! dl . i S

Gl Gnal ot ST H0 e Sha IRt Mehiaka b e BCTRE o Bed EPafb R Bate
char ge r at e isyqedibyahé EMO & cdldrdate ehgPlrkafg Duradion fordhdvediidlecind ng gédeeate a
paynent . A nethod for managi ng a parking system including the steps

33.
of . sensi Ry Parkéngoeard {Rarking Q%_bfﬂféh*ﬁfba& vehicle in a parking position,
sel ecting ng’elpof 71@?%#&@?da%‘?sﬁ%éi’ﬁr&%ﬁﬁ&ecf o Baf) @Jn%{:ﬁ%%{%p%fr&ﬁﬁrgﬁggfé@:a%g

rates 10 applicable one or nore clrcunstances 0O
recei vi ng paymaeidtprefetantialy iconvayet alsinpga tpackd aagiaynsewdrk odesfgnesd fémbandling
aut horisation thereof by a user_ of the system establishing a start tine

from whi ch freeueniapaieramsagtiyas, Theprosacokbhialingss I¥stic Fedundangy Code ERGRI ng
responsive Eloec}urﬁ% and %E{g? ?gt&%thotélm}p?épﬁﬁa?ﬂ{%eﬂlg fdatggécgo égttuoﬁl %el#cgeedzt%:rm 916%1?621.

par ki ng posi t5°on® st a nrshtine nd whni ¢ not be

char ged, 1ohalermsiél] ikshnfi@mafions ahsl bt icohedyellitoRhd DaldgCSIREMBAST ME phidicl
timng termnation signal actuated by said user; calculating fees to be
recei ved frwinela¢ gsing &w spesddnestenssaipdicséively thméormagon garc haeagivayedramee s

appl i cabl e ggxa?,rﬂp_seicgl{ 8}1”%;196_[ ggsgg' 5‘%%*?9‘%@?&%%.30 f 1@(% bet ween said start

time and sal i Ni's usin ormation to effect receipt
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of managi ng a parkin% resource including a plurality of parking positions,

t he net hod bh#leudpnigolt Gentey mgy bsf diffsrasti Gisndeaereshpd] hepeapapler ofi Heringoeed s
accordi ngst Pebgtlcﬁ{ng] Hatehed d'mnxieng(/ed from the PMC devices, prior to forwarding it to the
Control Centre. The Data Concentrator does not perform any data manipulation or
conversion but acts as a data router with appropriate storage. Preferentially the Data
Concentrator is provided with an Intelligent Data Switch capable of concentrating packets
of data.. Such data packets would contain all information concerning a specific
20 transaction including ID, address and CRC code.
Step 1725. Parking Data is batch transmitted to the Contro! Centre preferentially via a
packet radio network. The protocols shall use CRC checking and error detection
appropriate to the data radio network selected for the area. Alternatively the information
can be conveyed via dial-up or fixed wireline services using modems appropriate to the
25 line speeds available in the area. Preferentially such data rates shall be a minimum of 28.8
KB/sec.
Step 1730. The Control Centre stores and maintains a current "picture" of the whole
system, for the purposes of system monitoring, and generating a Parking History for the
areas controlled by the system.
30 Step 1735. Data held and generated by the Control Centre may be transmitted to the

Central Interface asynchronously as required by the Supervisor. Preferentially this
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or other procedures.

Step 1805. Card data and error checking data is transmitted asynchronously between the
EFT Interface and the EFT Unit. Security measures, such as encryption or use of dedicated
25 lines, may be used as required.
Step 1810. If required, the Receipt Printer prints a receipt of the transaction using the data
provided by the EFT Unit.
Step 1815. Receipt data is transmitted asynchronously from the EFT Unit to the Receipt
Printer.
30 Step 1820. The EFT Unit identifies and verifies the card and generates data to be printed

on the receipt. Credit transfer data to be sent to the Financial Clearing House may be



$1 9G xsni d_Z] c]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] zamgadicahs
]ca] ca] c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! GISXh" uby| kwlhE| w mhc”Y] ] ca] ca] ca ?
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cal] ca! @LPCYOL<g}xsni d_Z]]]ca]ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! gu¥b" y&+gO<u} x
sni d_Z] ]] ca] aal ®aBew@] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cattaloadssal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

gW %u- 9?N <l @ xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca] ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]-cd]<ca] cal @ +9GTYf n{ BU| wr nthc”Y] ] ca] ¢
aJ ca] ca]l ca] ca]ca]lca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
a] caV] ca] ca] ca] ca] ca! U&f +! {

9#s] : } xsni d edtdyprdlpeial aoheingd sent.ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] cat@cﬂ ca] cal ca] ca] ca] ca] cal

@ xsni d_Z] ] Pée aéaaqsérap&fapéapeta]eea]ﬂaea%]é]ikxa]a@é]twarh]nad\petaq Eanteeljera] ca)
R 5 i deSPFRRhSRLT REAR Her a8 R Bncrvprion or use of dedicated lings, WP Bf ¢ ca

] ca] ca] ca] cakl«edsG lﬁ@hca] cajcalcalcaljcal< T b ns x

Lhglh """ & #mi##SME SSOWE 008 &w&&&} xsni d”Y] ] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] capc alepdBe@|ldw]lel bidrtaat teapive] and] trabron] dagd el ivstiuctipnsp end frainahe &8&&!
ree *eFF AW+ cajcalc

2] 3a] cal oo BP P s FRAA ay aapedf Rl S B S SApediecBheRpEaten! (. 6

.1/ 9bﬁ{céeidr95001$1015151222 334k44444} xsni c™Y] ] cal cal] c
a] ca] ca] cal ca] Claf} caj ca] ca] ca] ca]c ‘])ca] cal] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
a] ca] ca] ca] S&pcbSf7 Ratz i3 trap(smrrtqd etween the User Interface and the Parking Meter

b<<=~2725Gr @R BKENGL LERCXOGEET Fl el 00 X cal cal.cal el el cal el S &

a] ca] ca] qal gg]@dq&@lﬁ]e@%gﬁbg E difgg el 1 $JyJJJ KEKKLL: MM M\ NNOOOOP
P{vql f a\ W ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
aU] ¢ a] ca] cSepll 84@[IhaPedkijinglMet} €ahuallar performs calculations and stores data based on

PO PPARRSSTTLLL AL O OG0 LU IS Y RAC B esahr o ©
a] ca] ca] ca] &ﬁa}&%]f@[%&@ih&ﬁﬂuﬂﬁl Al BRIe R & %h&?de& fr G4 thetontro!l'

_ 0} a<aAaWKXXuYYZ- [\ F] [ Tl w mhc” Y] ] cal ca ca] cal cal ca] ca] ca] ca] ca] ca] ca]
ca] caU] c  Centre. Preset fee tables are also used that are stored by the Parking Meter Controller.

o) eal g2l el oglerbamhilel salanhiakonl sl o sab Rl bGAl Mg - 00
10% 0& () - @BIQA%IT&nkrk- @! 10% 0& () - Ys! 10% o0& ()- MIghi K-

- #10% 0&' () - S10% 0& () - | - #10% 0& ()-‘s$10% 0& ()-
- #10% o& ()Sty#l@% mta(tymmmwo&ue(lyata Concen3H 1 BXobRqtired foff 1GYOOR ({the BF+$10%

REARRR 1y TR SEErRO R Y I RS

Too: () ?i%%%‘%ﬁ‘%&%%%t% o sttt VR e emmion srater 05 . L

0% ()ZO@ide@éd(l)neE mm&ﬂ%&d(a)smr?m‘&{?& ()- @ 10%&" () - | MCdE_@3$10% *

f%%&( § )’ @: ‘GP ﬁ%&ggg%y g ’ , 10vcts) aé%éc? data from a number of Parking Meter
1094148, | 9 3 &

v O%%L) ()%a%%& Ty géta 2’%@@% I%Lgnelﬁrél}% thahsm{ttd Wrifte ConrbPC HBE3HARRL Y& ()

(1094} & () - H&Bﬁﬁdﬂ)%&@hﬁﬂﬁ/&ir(ba{&ﬂms@ms@xﬂm d)ffeerit R dule tHAD sbls the

economic and operational requirements of the system

25 Step 1855. Data is batch transmitted between the Data Concentrator and the Control
Centre.
Step 1860. The Control Centre compiles a Transaction History from the Transaction
Records. It also assembles encrypted Transaction Data for batch transmission to the
Financial Clearing House.

30 Step 1865. Data is transmitted between the Control Centre and the Central Interface

(asynchronously) as required.
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The internal monitoring and operational status data paths are shown in Figure 19.

This section covers the flow of information generated by the System Monitoring and

Operational Status procedures. In general these take the form of:

: Phy;ical sensors, whose output can be directly monitored. This includes the vehicle
15 defectors, door sensors, thermometer etc.

- System devices. which can transmit a "heartbeat” at regular, predefined intervals to

confirm their functionality and the integrity of the communication line.

- Fault Notification. This data is generated as a result of a fault being detected by a device,

and transmitted to the Control Centre. This may be triggered by a missing "heartbeat"
20 signal or other fault that a particular device is designed to detect.

- System operations records, generated by various system devices as a record of the

processes, transactions, faults detected etc and transmitted to a central point (the Control

Centre) for storage and review.

The paths thar this data takes are described in Figure 19. The individual processes are as
25 follows:

Steps 1900, 1905, 1910, 1915. Each peripheral device transmuts either a continuous signal

or a "heartbeat" signal to the Parking Meter Controller. Some signals go via an

intermediary device. depending on the normal communication paths used. Those

intermediary devices may be able to register faults and notify the Parking Meter
30 Controller. The intermediary devices also provide heartbeal signals on their own.

Step 1920. The Parking Meter Controller collects and collates the various signals
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10 Central Interface, and can access the System History to display more data if required.

The enforcement notification data flow is shown in Figure 20:
Step 2000. The Parking Meter Controller registers a parking violation, as part of its
park{ﬁg monitoring activities.
15 Step 2005. The violation data is transmitted immediately (asynchronously) to the Data
Concentrator.
Step 2010. The Data Concentrator routes the data through to the Control Centre. Data may
be stores temporarily for the purposes of error checking.
Step 2015. The violation data is transmitted immediately (asynchronously) to the Control
20 Centre.
Step 2020. The Control Centre registers the violation and enters it into its Violation
History database. The Control Centre then generates a Violation Alert for the relevant
Enforcement Authority. The form of this transmittal will depend on the requirements of
the authority.
25 Steps 2025, 2030. The Violation alert and violation data is transmitted to the Enforcement
Authority in a prearranged format. The authority may respond with a message confirming

reception of the data and/or that action has been carried out.

30 Glossary of terms
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Control Centre

10 The central point for the administration and control of the APMS by the Supervisor.

Credit Card

This refers to any card used to facilitate the transfer of funds or credit stored remotely.

For ;he purposes of this specification, this term refers to the Credit Card ability of a
15 particular card, as some cards may be able to perform Credit Card, Charge Card and

Smart card functions. See aiso the definition of Smart Card below.

EFT
Electronic Funds Transfer. This includes any credit card. debit card or charge card
20 transaction in which funds are not transferred immediately in real time from the account

of the customer to the account of the merchant.

EFT Fee Processing
For the purposes of this specification, this refers to the calculation of the applicable
25 parking fee to be charged, and transmission of the fee and EFT data to the Control

Centre, for later batched transmission to the Financial Clearing House.

EFTPOS
Electronic Funds Transfer Point of Sale system. In these transactions, the account of the
30 customer is immediately debited. These transactions always require a PIN number to

be keyed in and they never require a signature. Verification of card details is done in
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Enforcement Authority
The entity with the responsibility of enforcing penalties for parking violations on behalf
of the Parking Authority.
10
Financial Clearing House

The entity responsible for the collection and distribution of fees collected by the APMS,

normally expected to be a bank.

15 Fine, penalty

The fee to be charged to a user in cases of a parking violation by that user.

GST

Goods and Services Tax

Grace Period

In general, this refers to the period between the initiation and the implementation of a
particular function that allows time for an action or actions to be carried out. For
example, Users are allowed a Grace Period after parking their vehicles to allow them

to locate the relevant Parking Meter and initiate payment, prior to being considered in

2
wh

Violation (see below). There are several Grace Periods used by the APMS, and separate

descriptions of these are given in the text of this document as they occur.

Parking Authority

2
o

The ultimate body responsible for the control and regulation, of parking in the area. This

may be a iocal government body or the owner or manager of the parking resource and
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Special Vehicle

Vehicles accorded special parking rates, times and times etc. These may be council
10 vehicles, courier vehicles, vehicles of local residents and others where special parking
rates and/or times have been pre-arranged with the Parking Authority. For the purposes
of this specification it is assumed that the status of special vehicles is to be determined

from a coded card which can be read by the card reader.

15 Supervisor

The person responsible for the day-to-day operation of the APMS from the Control

Centre.

User
20 The person who pays for the use of a parking bay, typically a member of the public who

has parked his or her vehicle in the bay.

User Interface

The keypad and display to allow the user to communicate with the APMS.

Transportable Programming/Retrieval Device (TPRD)
A portable device used by field operatives for maintenance and repair activities. It may
upload/download data from field devices. perform checks, change equipment settings

etc.

Variable Rate Period
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context of the APMS, this is usually when a User is occupving a Parking Bay and has

not paid the appropriate parking fee, or is over the maximum Period of Occupancy

10 defined for that Bay. The determination and collection of fines for violations are the
responsibility of the Enforcement Authority, and is outside the scope of operation of the

APMS
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10! {s" 100/&' ()-+v=" <y\V7transaction means, in communication with the communication means and
accessible to a user of the system, adapted to process data to effect a payment; and
processing means, in communication with the transaction means for
10  monitoring the sensing means and for determining the payment for an overall time period
during which the presence of the vehicle is sensed,;
wherein the payment is determined according to a variable fee structure applicable

to the overall time period and is effected at the end of the overall time period.

15 2. A parking management system according to claim 1, wherein the variable fee
structure includes a base charging rate and a variable charging rate, the base charging
rate being applicable for a first time period and, if the vehicle is sensed longer than
the first time period, the variable charging rate being applicable for a second time
period after the first time period.

20
3. A parking management system according to claim 2, wherein the overall time

period is equal to the sum of the first and second time periods.

4. A parking management system according to claim 2 or 3, wherein the base
25 charging rate is constant over the first time period and the variable charging rate

changes over the second time period.
5. A parking management system according to claim 4, wherein the variable

charging rate increases over the second time period.

30
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actuated parking termination signal is actuated by the user, either by providing a
termination instruction to the processing means through the transaction means, or by
moving the vehicle out of the parking position and thereby causing the sensing

means to cease to detect the presence of the vehicle in the parking position.

10
8. A parking management system according to claim 6, wherein if the presence
of the vehicle is sensed after a grace period before or after the overall time period,
the processing means is adapted to communicate an infringement signal to an
enforcement body over the network.

15

0. A parking management system according to claim 8, wherein a nil charging

rate is applicable during the grace period.

10. A parking management system according to claim 1, wherein the sensing

20 means is adapted to sense the presence of one or more vehicles in respective one or

more parking positions.

11. A parking management system according to claim 10, wherein the sensing
means includes at least one induction coil for each parking position.

25

12. A parking management system according to claim 1, wherein the housing
further includes display means for displaying information to the user, in

communication with the processing means.

30 13 A parking management system according to claim 12, wherein the transaction

means includes card reading means for reading credit card information and manual input

AMENDED siep~
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means includes cash payment means for receiving cash payment.

10 16. A parking management system according to claim 12, wherein the transaction
means includes card reading means for reading stored-value card information and
manual input means for receiving a payment authorisation code from the user.

17. A parking management system according to claim 13, wherein the

15 communication means is adapted to communicate with a financial institution for
determining whether the authorisation code is valid and whether there is sufficient

credit available to the user to effect the payment.

18. A parking management system according to claim 17, wherein the
20 communication means is in communication with a central contro! station, the central
control station being adapted to receive operational information and financial

transaction information from the processing means over the network.

19. A parking management system according to claim 1, wherein the processing

25 means includes memory means.

20. A parking management system according to claim 19, wherein the system
further includes a transportable programming device adapted to interface with the
processing means for reconfiguring thereof and for reading and writing data from

30 and to the memory means.
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programming device is also adapted to interface with a data processing means of the

central control station.

10 23. A parking management system according to claim 1, wherein the transaction
means includes means for sensing when an access door to internal components of the

housing has been opened.

24, A parking management system according to claim 19, wherein the system

15  further includes diagnostic means for performing diagnostic inspection thereof.

25. A parking management system according to claim 24, wherein the diagnostic
-means of each parking meter includes fault-condition monitoring and counting
means for fault monitoring and storing fault-related data.

20
26. A parking management system according to claim 25, wherein the diagnostic
means is controlled by the processing means and is adapted to transmit the fault-

related data to the control station through a communications network.

25 27. A parking management system according to claim 1, wherein the housing

further includes printing means for printing a receipt for payment.

28. A parking meter, including:
sensing means for sensing the presence of a vehicle in a parking position;

30 a housing module having:

communication means for communicating with a network;
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wherein the payment is determined according to a variable fee structure applicable

to the overall time period and is effected at the end of the overall time period.

29. A parking management system including a plurality of parking meters

10 according to claim 28.

30. A parking management system according to claim 29, wherein the
communication means of each parking meter is in communication with a central
control station, the central control station being adapted to receive operational
15 information and financial transaction information from the processing means of each

parking meter over the network.

31. A parking management system according to claim 29, wherein each parking
meter is in communication with one or more local controllers, each of which is in
20 communication with a central control station, the central control station being
adapted to receive operational information and financial transaction information
from the processing means of each parking meter via the one or more local

controllers.

25 32. A method for effecting payment for parking, including the steps of:
monitoring a presence signal, representative of the presence or absence of a
vehicle, from at least one parking bay;
receiving payment information from a user of said parking bay which enables
a payment,
30 selecting at least one charging rate, of a plurality of charging rates, applicable

over at least one respective charging period,
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33. A method for managing a parking system, including the steps of:
sensing the presence or absence of a vehicle in a parking position;
selecting one or more fee charging rates from a plurality of fee charging rates
10 applicable under one or more circumstances of use of the system;
receiving payment information relating to the payment of fees and
authorisation thereof by a user of the system;
establishing a start time from which fees may be charged, the establishing of
said*start time being responsive to the sensing of the presence of said vehicle in said
15 parking position;
establishing a finish time beyond which fees will not be charged, the
establishing of said finish time being responsive to a timing termination signal
actuated by said user;
calculating fees to be received from said user based on said one or more fee
20 charging rates applicable under said one or more circumstances of use between said
start time and said finish time;
using said payment information to effect receipt of a payment from said user

based on said calculated fees.

25 34. A method of managing a parking resource including a plurality of parking
positions, the method including the steps of:
providing one or more parking meters according to claim 28 to monitor
utilisation of the parking positions;
providing a connection to each parking meter, through a communications

30 network, to a control station having processing means;
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causing each parking meter to regularly perform self-diagnostic tests and to

store data relating to those tests;

causing each parking meter to store operational data relating to payment

transactions performed by that parking meter;
5 causing the parking meters to transmit the data relating to the self-diagnostic

tests or the operational data to the control station in real time;

and, at the control station, processing said data in real time for producing one

or more reports based on the processed data.

10 35. A parking management system according to claim 4, wherein the variable

charging rate decreases over the second time period.
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