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*159159 Parking Paynment System Field of invention 5
The present invention relates to a paynent nethod for

using a vehicle parking space. Background of
‘\Nﬂ”ﬂlﬂ\lﬁ\“\l\lﬂ“

i nvention Typically, tinme-based paynent for use o
erio *159159*

par ki ng space relies on parklng systenms 10 mhlch
nmeters, coupons or gantries etc. to nonitor
of time the parking spage Eg usedS Such nethods are 7
not the nost desirabl ons. For
exanpl e, a coupon or neter based systemrely on
pre-charged tine in blocks. If the wvehicle omnedwmmumlnlmmm"
t he parking space for only a snall part of s
tKield of imevenfisn 15 nonet hel ess been charged i n advance
for the entire block. A gantry system provides the
opportunity of nonitoring the usage period to greater
accuracy However, a gantry systemrequires an area to

[

s Rar B Reflin i 0h g B od R R REE VeBRH Mliing space.
unconnnn to see vehicles 20 haV|ng to queue to exit
through a gantry as the gantry needs tine to open and
cl ose successively for each vehicle. Furthernore,
iEﬁQQQQEQéiéhﬁméﬁéts to maintain a secure gantry
system are substantial and ongoing. 2 A recent
net hod to pay for parking charges uses nobil e phones

to log the tinme of use.
Typically, time-based payment for use of a parking space relies on parking systems

which use meters, coupons or gantries etc. to monitor the period of time the parking

space is used. Such methods are not the most desirable for various reasons.

For example, a coupon or meter based system rely on pre-charged time in blocks. If the
vehicle owner uses the parking space for only a small part of a block of time, he has

nonetheless been charged in advance for the entire block.

A gantry system provides the opportunity of monitoring the usage period to greater
accuracy. However, a gantry system requires an area to be cordoned off so that entering
into and leaving from the parking area is controlled. It is not uncommon to see vehicles
having to queue to exit through a gantry as the gantry needs time to open and close

successively for each vehicle.

Furthermore, infrastructure costs to maintain a secure gantry system are substantial and

ongoing.



Subsequently, paynent is nmade through nonthly billing

or is taken froma pre-paid account. Although it

seens that paying for use of a parking space would be
nore 5 convenient in using the nobile phone paynent
systemto replace the gantry, geter or coupon

systens, it has in fact beconme nore difficult. For
exanpl e, the vehicle owner wll have to spend tine to
conpose an SMS and to call in to a paynent server
However, not everyone is famliar wth SVM5 technol ogy,

o prsentameiod i3y t¥>r pakpigechanggs Tersrmagtileephiones tg log the time of use.
desirable to provide a systemfor tine-based paynment
fSubs¢duenthy @apient is peadk thrgugipmoathlywbillotg adetkamwirom a pre-paid
i nconveni ence the getting into and out of the car park

adebournt SAMAIURR UL seb € thhd §§riﬁ% edr usB 8f Aphdkiny Pa&Pvb@ld bedhte

sel ections in the nobile phone-based nethod. 15

" . I
5 BRI B ulihE T ile fHant Boftucd st Rplace iPggnuy. meter or
par Ki n ac conprising a datghase,.a renote, devi.ce
Ehpo sty S FLReLieRthe drd o HAGRR FoP ekl tof SHEE owner

devi ce having a nessagi ng system nmeans, and a trigger;
tWidl have gyeneng &imecfo @ammt?earz%‘défanfi 9 §3binita@ pay@ent server.
nmessagi ng system neans to conpose and send nessages to
tHhewevenptot evetgorebia $andier weth SMB ecbiologh espesimblyeelderly people.
dat abase server is capable of recording a period of

time which is the difference between the tinme an

earlier nessage is sent to the renote database server

10  arHirdtBR it isMRsiRabl tPProViRE 39Reh FoSBME-bh A PAGmeRMBE fhe use of a
dat abase server. 3 " In a sécond aspect the“invention

ﬁ%aglé%lg gﬁaggh\%gi?ﬁ ?iﬁ%sdlgoY itirgci%n%}ﬁg{cie ‘Tfl’len%t@ngﬁydséﬂsagq% tg? fhe car park and

econmmint ca mean

o abere Reshf b e Blgomiars S oy obhis oAbl pron-based

message to a
method.

15  Summary of the invention

In a first aspect, the invention provides a system for timing the use of a parking space
comprising a database, a remote device suitable for installation into a vehicle, the
remote device having a messaging system means and a trigger; the trigger being capable
20  of triggering the messaging system means to compose and send messages to the remote
database server; wherein the remote database server is capable of recording a period of
time which is the difference between the time an earlier message is sent to the remote

database server and the time a later message is sent to the remote database server.
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5 predeterm ned nunber by the tel econmuni cati on neans.
Brief description of the drawings It will be
convenient to further describe the present invention
with respect to the 10 acconpanyi ng figures which
illustrate possible arrangenegts of the invention.

O her arrangenents of the inVention are possible, and
consequently the particularity of the acconpanying
figures is not to be understood as superseding the
generality of the preceding description of the
Imasecbndaspedi3hé-inyeantgon providesa remats devies/enmaprisingohalising, the
to an enbodi ment of the invention; Figure 2 further

hdusitft doatafifing a tel6dvnEmalEyAtiDA Hd¥@¥hel HoubiAg havilag dibieoh whkrein the
figure 1; Figure 2a illustrates another version of

bideor' &HD&I@ oﬁ@dﬁhﬁ&lﬂg a F fsgh‘lre%age ad %Hﬁg%héﬁﬂ%e?ﬁge toa

exanpl e of a graphically genéerated disSplay which™is

E;;%Xci gcg ?léﬁ'lﬁer bylﬁe fﬁ'f&%ﬂklgﬁéaﬁﬁg Vlr\r}e%gg rhnge? h Ie n Figure

enbodi ment of Figure 1 is used; Figure 5 illustrates a
system according to a further enbodi nent of the
|nvent|on Figure 6 illustrates a flowchart show ng

: ptioncofihedigsingse as shown the enbodi nent of
flgure 2 or 2ais activated; Figure 7 illustrates a
fl omchart showi ng how the a renpte device as shown the
4 enbodi ment of figure 2 or 2a is deactivated; Figure

& willlbesbhwdniént o futthetld @ohBciheprdsestiintdhtioh W givespedt toahel
Figure 9 illustrates a further enbodi nent of the

g%g{g)ltahn@fni% Sf}%u@@ LAl EfubER S poRIIORRgefnbBfts BF Ble8hv&fion. Other

arrangements of the invention are possible, and consequently the particularity of the
accompanying figures is not to be understood as superseding the generality of the

preceding description of the invention.

Figure 1 illustrates a system according to an embodiment of the invention;

Figure 2 further illustrates a remote device shown in the embodiment of figure 1;
Figure 2a illustrates another version of the remote device of Figure 2;

Figure 3 shows an example of a graphically generated display which is may be used in
the embodiments illustrated in Figure 1;

Figure 4 is a flowchart showing how the embodiment of Figure 1 is used;

Figure 5 illustrates a system according to a further embodiment of the invention;
Figure 6 illustrates a flowchart showing how the a remote device as shown the
embodiment of figure 2 or 2a is activated,

Figure 7 illustrates a flowchart showing how the a remote device as shown the
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Figure 1 illustrates a vehicle park system using an
enbodi nent of the present invention. A vehicle 0100
is shown installed with an apparatus known as a
Press- And- Park (PAP 10 0200) 0200 in this enbodi nent.
When the vehicle owner parks the vehicle into a
parking space, the vehicle owler manually triggers,
i.e. activates, the PAP 0200 to comrunicate wirelessly
embedimenidigugn? apaa s dsaetingtedp400 the time and the PAP
0200's identity. Thus, a record of the point 15 in
Figoee § rllustrateda thiel engudithent\vod shepavéatidnj andpr ovi ded to
the renote dat abase server 0400. Conversely, when the
VRAOFCY RIuGHES a WaTHes einBodifeeoftheinveiticl. e away from the
par ki ng space, the vehicle owner also manually
triggers, i.e. deactivates, the PAP 0200 to
connunlcate t he tlne and the PAP 0200's identity to

, ( Thus, the renote

P ‘ d9S record of the end

time of the 20 parklng The duration of use of the
par ki ng space is then conputed as the difference
between the start tine and end tinme, such that a _ _
Figvee bilbestateee veligleparkotystegeesingan ¢emebodimerirofdlie prigsent invention.
vehicle for using the parking space. 5 In this
description, 'parking space' refers to the actual plot
drawn on the ground of a parking area, into which

ANV ehiddé 610 sho®mTAtalRR Witlhh @ppar@s kiiow Bb ﬁqirégé Ad-Park (PAP
nmost countries. 5 It is thus possible in thi

@m%ﬁﬁ}ﬂhisoen%@'hﬁgntfor the use of the parki ng space
to preci se second, mnutes or block of mnutes.
In Figure 2, the PAP 0200 is shown conprising a

housi ng 0201 a display screen 0202, one or nore

buttons 0203 for operatjon of the PAP 0200 and a
| the vehicl ewmon parks the vehicle into a parking space, the vehicle owner

manually triggers, i.e. activates, the PAP 0200 to communicate wirelessly to a remote
database server 0400 the time and the PAP 0200’s identity. Thus, a record of the point
in time in which the vehicle was parked is provided to the remote database server 0400.
Conversely, when the vehicle owner wants to drive the vehicle away from the parking
space, the vehicle owner also manually triggers, i.e. deactivates, the PAP 0200 to
communicate the time and the PAP 0200’s identity to the remote database server 0400.
Thus, the remote database server 0400 may also have record of the end time of the
parking. The duration of use of the parking space is then computed as the difference
between the start time and end time, such that a time-based fee may be charged to the

owner of the vehicle for using the parking space.
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10 conmmuni cation with the renote database server 0400.
The di splay screen 0202 may be, for exanple, an LCD
(liquid crystal diode) screen 0202 having a size of
4.5 inch. Preferably, the PAP 0200 device is E911
conpliant. The PAP 0200 al so gpnprises an integrated,
or enbedded, SIMcard (or an equivalent 15

hnolo . dependi ng_on, t he te no oqy.,of .t he

TR R Qe EHhnipRy REngE Spaf it 45 SR SERE R £t ground of a
used to communicate with the renote database server

Patang predeiRio whishaolnPe. yehide dpay NEsKalipg, 35 s dypically in most
technol ogy. Therefore, the PAP 0200 may but, in this
eobwdesrent, does not have speaker and audi o receiver
features. Typically, a third 20 party service provider

may provide the text nessagi ng service. Furthernore,
the renote database server 0400 has capabilities to

ﬂ@fsstﬁust P&ssivfn MRSSABKImERAD dhir f%%l; t&yusﬁgﬁ é ﬁ’arﬁ%%ospace to the

to the renote dat abase server O car

FRFAR SR AR FATBR arefiokBss ' T pap 0200 meed not

have a tel ephone keypad to dlal t he nunber for
sending the text nessage to the renote database server
0400, as the nunber is pre- determ ned. Furthernore

tln @w%&e@%ﬂ%ﬁq issBoye aampfising acheusiwg 0204 4 gisplay screen 0202,
conposing 5 the text nessage to be sent to the renote

dat abasze dertorsr0203A0r speeaticncdfi thaPA®P. 0200randexairpless, means 0204 of
pressing on the activation button 0203 causes the PAP

QR3RPnuinicdeioh Rvithotht @Erhbte GatablseCR R 920G THispIBSsaékd 620d may be,
send the text nmessage to the renote database server

Y400x an] NS an L1t4H ghﬁﬁlgnn&gﬁﬁl:gltoﬁ@)f E&Q& PT%@Z hﬁﬂngg Fﬁfz{:'wfﬂj inch.

type tne text an e nunmer to

Bﬁ?ftﬂagm 3}%@‘35@%‘* ‘ig9¥§r8°%‘$g%‘}tl ;/rhlof Ip:opl e who

are not keen to navigate through the many options
typically

The PAP 0200 also comprises an integrated, or embedded, SIM card (or an equivalent

technology, depending on the technology of the day), which is not visible in Figure 2.

The SIM card is used to communicate with the remote database server 0400 by text
messaging e.g. Short Message System technology. Therefore, the PAP 0200 may but, in
this embodiment, does not have speaker and audio receiver features. Typically, a third

party service provider may provide the text messaging service.

Furthermore, the remote database server 0400 has capabilities to parse the text message

that is sent by the PAP 0200 to the remote database server 0400.
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avai l able in a nobile phone. In this enbodi nent, the
SIMcard is integrated into the PAP 0200 and i s not
renovable fromthe PAP 0200. Thus, the SIMcard is
useable to identify the PAP 0200; each 15 vehicle
installed with the PAP 0200 hQ§ one SIMcard for the
vehicle's identification. In turn, the PAP 0200 is

r ntly installed in the vehigl.e apd can b sed
PR Pl LPpi4 iR bE nbopbie ©atafl i «f B &R RiecafEE server 0400
identjty is the International Mbhile Subscrjber
| Z?nhjiht@/» the NAdf P?Oérr‘}ée RRY have khAelephong keppadyfq dighghg gumber for
uni que for the purpose of identifying the SIMand the
sending dhe texy i mgssageotowthie chmpteed Satse aenyer 8490 ascthe runber is pre-
20 Alternatively, as one nobile phone nunber is
ietegmied. Funhethot« tinPABIOZD0 @bthptifesame e Y6t dtomaficall§tomposing
be said that the vehicle may be identified by the

RRO &kt THERSSe I B SchtlB thé ti‘@m&’g]'c\ﬁa?aﬂfage server 04000 when activated. For

enbodi nent,” before the owner he vehicl e can use

t P p .narki , AP, Q20

saGmpl” e 8noe, dlivenBF P, DFE sabiS 6 B8R0 o bom
0400. -Aﬁ a non-limtative %ﬁg%glgi the registration
iHERAteallY EUBPe Ao X e Spgfe? ¢ the tephmgssdse QRS gemote database
0400 the identity of the vehicle owner, the vehicle

rsegyies P4QQ. (Thus.therd éy no seadHer fieluseitg natndullintype tsnierhanshthen select
the owner will be paying his parking fees from the
[thdShumbér tohmllShNb elar mais davabdse asrveh 04@h dinés Byribtirulafy useful to
the SIMcard. Furthernore, entering, enbedding or

ke Bidedy o pedpleRio 4r@hof Rédnl tdthak/pate BRdigh tHR A TPtions typicall
server %408 Q%to the PAP 0200 ngg be considereg&g YPIEaty

sk&ibidid £8bshiEsRdHg. t he PAP 0200 with the renote

dat a aslen serverﬁodd}f‘go. Preferably, the nunber to call

t he renote dat abase server 0400 is 10 stored in a
non- erasable nenory in the SIMcard, such as a ROM or

at | .east a non- . : .
In this embodiment, the SIM card is integrated into the PAP 0200 and is not removable

from the PAP 0200. Thus, the SIM card is useable to identify the PAP 0200; each
vehicle installed with the PAP 0200 has one SIM card for the vehicle’s identification. In
turn, the PAP 0200 is permanently installed in the vehicle and can be used to identify
the vehicle. Typically, the SIM card’s identity is the International Mobile Subscriber
Identity (IMSI). The IMSI is known in the art and is unique for the purpose of
identifying the SIM and the service provider to which the SIM card is subscribed.
Alternatively, as one mobile phone number is uniquely linked to one SIM card in a
country, it can be said that the vehicle may be identified by the phone number linked to

the SIM card.
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volatile nmenory such as an EEPROM The text nessage
whi ch the PAP 0200 autonatically conposes when
activated, i.e. the activating text message, may
include a tinme-stanp that indicates the tine when the
text 15 nessage is conposed. 4he tinme-stanp is al so
i ndicative of the start tine en the vehicle is

AR s i Pl e haBBE B8 ne uehfels sa g Sile A gaop o pay for
Start” 20 T start tinme The text nessage is then sent
tR3rkiRg feesnthe £ M PAYL B oo isgistsagshwithinhe Fempte dat@basgeserver 0400.

message for the start time. 8 Alternatively, the text
s slagen-himitative §xaoiplad ethe hesgistratiors tinelpdess recosdisgrinter the remote
operating the renote database server 0400 has its own

alacabliseagetivar 400 ke identixptoditive eghdcle bv@kr, theveHidloedisitabion number,
t he renote dat abase server 0400 the nonent it receives

ttheblllend ac¥BSf 38 whithhé Blved {IESBHyintEhis g!&‘fdrfg feSs from, the IMSI
greater accuracy in tinme-based charging as the clock

i S , in.t ' r' .
STAO3BY arhA AES wE ol hurhfler hany SMCodiy Wiifepor, enterng,
Al thqugh the ILMSI is not shown in the text nessage, X
(PR o Dugg s uhar fg PAURE theqeriole-dais? oFiVe 00 into the
t he nobi |l e phone service provider is nonethel ess able
tRAR &R26@ tmashbe qopsifered e siepsn fegistraingetie tRAR K200 ewish ¢he remote
dat abase server 0400 by the nobil e phone service
platabagbeserten 040@rBrefenadly, thanambemd daliehé chemdté tiytabodse tsbwer 0400 is
vehicle owner in the renote

stored in a non-erasable memory in the SIM card, such as a ROM, or at least a non-

volatile memory such as an EEPROM.

The text message which the PAP 0200 automatically composes when activated, i.e. the
activating text message, may include a time-stamp that indicates the time when the text
message is composed. The time-stamp is also indicative of the start time when the
vehicle is parked into the parking space. A non-limitative example of the auto-generated

text message is:

&6

=

930 Start”

start time

The text message is then sent to the remote database server 0400, which parses the

message for the start time.
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dat abase server 0400 records. In this way, the
vehicle's identity nunber, the vehicle's owner and
the vehicle owner's billing information such as his
bank account may be 15 queried using the IMI. Wen
the vehicle owner is about to grive away fromthe
par ki ng space, he deactivates the PAP 0200 by
triggering the conposition and sending off of a second
text to the renote database server 0400, i.e. a
ctlya t ext nessage. For exanple, the text
%rgeétéve’bhgl%o@x&@g@sagﬁ ay npt ghdude rrp tlgne Wp@ﬁélpq §prver operating
the button 0203 to congose.and send the deactivating
tthg remets slatpbasehservar H480 has fits @veneloginand fsoghle e oblgin and enter the
0203 used to conpose and send the activating text
ass fge thd reenotd Hataleasarserveno4®tbeansment it beee RO tHE2RRL message. In
Al ternative, they may be one sane button 0203 which

i tRist DGeHaBde, Berd it Qredadri B Pl tiMBIRs@NEhA8aE tak YR @lock is in the
the, PAP 0200 in 5 consecutive operations. Typically,

t(ﬁﬁa\l\%&aﬁhé ﬁe in"fe LERL1e TR AP (%R)OC AR l{bﬁet&% c}flt%ﬁlg tempered

message I's conpose Being secon

te€% message in pursuance of the actlvatlng t ext

ag the tinme in the deactivating text nmessage is
t aken to be the end tine of the parking. 10 Simlar to
the alternative described before, in a variation of
the enmbodi nent, the deactivating text nessage need
rdlthanghttbé BMShés adtrshovh inhke textotessageat thb ddMSIseenerded during text
0400,
transmission and the mobile phone service provider is nonetheless able to detect the
IMSI. The IMSI is passed to the remote database server 0400 by the mobile phone
service provider to query, match and find the identity of the vehicle owner in the remote
database server 0400 records. In this way, the vehicle’s identity number, the vehicle’s
owner and the vehicle owner’s billing information such as his bank account may be

queried using the IMSIL

When the vehicle owner is about to drive away from the parking space, he deactivates
the PAP 0200 by triggering the composition and sending off of a second text to the
remote database server 0400, i.e. a deactivating text message. For example, the text

message may be

“1230 end”

End time
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on receiving the second text nessage, is able to take

the tinme fromthe clock in the server running the

renot e dat abase server 0400. 15 The renote dat abase

server 0400 al so contains information on the charge

rate for using the parking spgce. Thus, as soon as

the start tine and end tinme have been received by the

r te.d ase ver 0400 to, co te the duration of .
(AR 3 BRASH 3703 o bt SRR Soabl bR hods hatis o
tg_calculate the total chargeable anount for use of . .
t‘ﬁge'iﬁgP PPR T @5&&@9%93%930%% (P, comROsEn@dyseng) Ehe activating text
anmount may be re-calculated in regular intervals in
tiRessagpai-abihere apefvor utidns oddae PAR D200 A lterrativee ey geayi ke one same
sent, while the parking tinme is still being

rntioh d268 , wisich ish@ggleti eo altarmgiividy netivatel and dédee vate i PAP 0200 in
dat abase server 0400 is updated regularly. 10 The
donRdcavé spee@ibid202 on the PAP 0200 is used to display

a visual indication that the activating text nessage

has been sent and that use of the parking space is

thereby being tined or nonitored for fee charging.

R e e 5 A P o e

continually update. the display 5 to show the tine
|copgpesedsiBeing the seeand, text megsagegt puspizanre of theeactixptingetext message,
dat abase server 0400 regularly calcul ates the charge
ahotime in theudeaetivating taxd dessage ihakene @abOedd/timexf the parking.
messagi ng, such that the PAP 0200 display nmay be

regularly updated to show the current incurred

charges. Optionally, even nore information may be

KA it) thdltefHafiPt sl RS0, tid ANSAGHANof &l %%BS&iment, the
nuyrber, the start tine, the vehicle nunber etc,
é&}é@ﬂaaﬁgg’ §‘§‘E tn‘faeié%{g? ﬁltg&gg{yrc%maﬁrp the tille }fethé:I zf‘etnzilo 8 ¥GtaBhse Setver 0400,

on receiving the second text message, is able to take the time from the clock in the

server running the remote database server 0400.

The remote database server 0400 also contains information on the charge rate for using
the parking space. Thus, as soon as the start time and end time have been received by
the remote database server 0400 to compute the duration of the use of the parking space,
the charge rate is used to calculate the total chargeable amount for use of the parking
space. Optionally, the chargeable amount may be re-calculated in regular intervals in the
database before the deactivating text message is sent, while the parking time is still
being monitored, so that the charging record in the remote database server 0400 is

updated regularly.
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0200. The PAP 0200 may be positioned in the vehicle
such that the screen 0202 is visible fromoutside the
vehicle, for exanple, on the vehicle's dashboard. In
this way, a parking 15 attendant may be able to check
the display to confirmthat uag of the parking space
us being nonitored using the P 0200. Alternatively,

e PAP 0200 hav an e di spl ay. neans.. ..
i splipieaeen 02,8 e 36 R0 3D usc iR BBt Vis 8 pain that the
0202 _installed at the dashboard of the vehicle for .
PREVRE s Hgnessagsnabeen sens and thahuse of thp BRIkENS SPaes isdhereby being
0202 positioned inside the vehicle for the vehicle
dinmeelrortroomiteaet] fo2 GecT¢hmrging lteymessagehmay be eening@as adigital display
be a conventional digital or LED display. Preferably,
oWy @brd tOifargiape aDptibialy the [PAPY6200nnay @edhtimwally mpdate. the display
graphically generated inmages. A nessage in a

95 Y ARl e BHORF F@Aht FBAfineS OMAbnAlye ARNERRBtd dhtabase server 0400
typical font "types and the PAP 0200 ‘cannot therefore

SR A R A v i o
0200555 BB CH A 0BT S TSR o

word “lunmper', which is not presented in characters _
icHITeRtpineuired gharges. PPplienalilyl gyen moreg rinfonmation mayape shown in the
di splayed is a distorted text so that there may be

fdinpldyesuchras \actndrisactioagaienatice mutmbregi the saft tithe thavkhioly number etc,
message on the PAP 0200 di splay. Since the LCD

AiiEl MLy Fe BRFdckdi0frdinaihdSremiote Watbbade R8rv@P @400 QndSent to the PAP
graphi cal representations instead of text

Qﬁggesentation (it is possible to forge a display of

parking status via text, i.e. affixing another alien

LCD display into the PAP, which can be

The PAP 0200 may be positioned in the vehicle such that the screen 0202 is visible
from outside the vehicle, for example, on the vehicle’s dashboard. In this way, a parking
attendant may be able to check the display to confirm that use of the parking space us
being monitored using the PAP 0200. Alternatively, the PAP 0200 may have more than
one display means. For example, the PAP 0200 may be connected to a screen 0202
installed at the dashboard of the vehicle for the parking attendant to see, and to another

screen 0202 positioned inside the vehicle for the vehicle owner to read.

The display on the screen 0202 may be a conventional digital or LED display.
Preferably, however, the screen 0202 displays information in graphically generated
images. A message in a graphically generated image is not presented in typical font

types and the PAP 0200 cannot therefore be easily hacked into and made to display
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10 control l ed and di spl ayed by driver's nobile phone,
whi ch al so neans that vehicles can park for free).
Since the graphics is under secure key encryption that
changes on a daily basis, it is stored in the server
as a parking | ogo of the day fqr a said paynent type.
Thus copying 15 of the graphlcs i nto anot her deV|ce

S s the for C [ dj s
RRTEah O Lo10 e iing arsnagel o f BAH, HThgihakGhect detivated and
the fact that the driver may get a replica PAP which
ey Bgat ﬁuhwrtgocfraegegel:eeur@&tsh@wg pR gyample aofja grapfieal jamage of a word
able to forge a graphical display. 20 In yet a
f‘lumhree’, whach &tnioo preséntedin drabatirsrentypicahfonRAPréi&@blyi the graphical
connected to an electronic cash card reader from

Viftiag® dspydvRALtis isS dR¥rfedClerdsd rﬂﬁdt&ﬁér@ﬁﬁ@jdiﬂeyﬁurﬂheﬁgmnMn against
belng charged to a bank account In yet a further

00 connect ed
el b plad o ISR MRpons SRNTABEPOD |

toa tcre rom yment on credit
is taken by the operator of the parklng space the
nonent the PAP 0200 is used to indicate that the

parking is conpleted. 5 In yet a further variation_ of
tiacethe LeIhdisplays Hparking sems@ itrweuldh Be 2eqshigryse gsaphical
bl i nker which indicates that an activation text

rreprssepéntions insteed of tet repeesemiabiomn(it is pesspile ko fagge a display of parking
whi ch nmay be easily noted by the parking attendant at

rstagin viatexit,.ea affixing areher bliEQD. didpisy ko this YA H, ediich €n be
serves as a Vvisible cue for the parking inspector for

%hﬁsuwaiﬂecﬁ%plmd%ty RivePE mobill bhéte, RGidhi Y mbz{hsttHeﬁ vehlcles can
vehi cl e woul d show'that the driver has 10 parked

ﬁﬁ?me n the other hand, vehicles that has no
‘ight in the PnP clearly shows a violation
and pronpts the inspector for a priority scan.

Since the graphics is under secure key encryption that changes on a daily basis, it is
stored in the server as a parking logo of the day for a said payment type. Thus, copying
of the graphics into another device becomes impossible as the former mechanism
disallow the loophole of parking forgery, in addition, despite the fact that the driver may
get a replica PAP which allows him to forge a text display, he will not be able to forge a

graphical display.

In yet a further variation of the embodiment, the PAP 0200 is connected to an electronic
cash card reader from which payment is extracted instantaneously, instead of being

charged to a bank account.
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The beep tone alerts the driver that the parking
process has started, it also serves as a remnder to
the driver to stop parking prior to starting the
vehicle. 15 In yet a further variation of the

enbodi nents, the nunber to caly, the renote dat abase
server 0400 has to be keyed in or dialled using a

t ache e PAP..0200 cted fro
kl‘f%’?f‘ S ARlGR SR dich Sy RermposiG the AP BEOE B Bnesigd To% credit card
splayed in the screen of the PAP 0200. This may
@f@r dom whichRaymeat en sredit) iskaken| by, the .oneratqrmmﬂ;ng&mg space the
several dat abases operated by different service
pnowenrighe PAPKH208 & wed éalindaatephyttbe parkin@ek eompleredof t he
list of nunbers may be effected by sel ection and
navi gati on buttons 0203 provi ded on the PAP 0200, or

the screen 0202 may be touch-sensitive. In yet a
fIH WeNEFurthRF | Aidiidn o@thetéﬂl?oo%‘im&g' {FE AP Ofd@efuﬁﬁg c%?r%gls@@ay blinker
have an identity wh I's not the I'Msl, and whi may

kol @@@gz&gégﬁﬁazraﬁéag@mt ClHL é%%s%ngﬁ%l@@‘e’ﬁhwkm&
. PAP 02
e%‘ragYHH‘gl Mgy, 5f ca gnqte@rlg'quﬁ aﬁféﬁlﬂgt 4t§éﬂer}t@§/m(gloﬂm 11 adgr gk

identity 5 itself The IMEl identifies the PAP 0200 as
®ivisenenie Hie blinker featurg servedsis antisible cue derthe parkéng ingpector for
enbedded SEWcard. The IMEl is presently used in al

nioixg iasgeictoe st dight. Adeimkifgylighloén thh oekislervesidd dh®@s shadthe driver has
the SIMcards in the phones. In yet a further

RfledithOetidle L dhethe BRRE haR) Véhicks fHaBh&to &hﬂcﬁﬁng}ﬁmﬁm PnP

may be applied 10 accordlng to the tinme of

J@agarl?])&ﬁ{m%)g vidih 449 rorh @rtgeernsgé&dg fbila ﬁ%érf]&‘?tgea hou .

e nore expensive conp
charge such as in a work week nlght. Furt her nore,
di fferent charge rates may be applied according to the

day. For
Th)e/: beep tone alerts the driver that the parking process has started, it also serves as a

reminder to the driver to stop parking prior to starting the vehicle.

In yet a further variation of the embodiments, the number to call the remote database
server 0400 has to be keyed in or dialled using a keypad attached to the PAP 0200, or
selected from a list of numbers from a dropdown list or combo box displayed in the
screen of the PAP 0200. This may provide the advantage of flexibility in allowing
several databases operated by different service provider to be selected for payment.
Selection of the list of numbers may be effected by selection and navigation buttons

0203 provided on the PAP 0200, or the screen 0202 may be touch-sensitive.
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exanpl e, if the parking space is in a business
district, the tine-based charges for using the

par ki ng space in the weekend nmay be cheaper than in a
weekday. In this case, the 15 text nessage may either
i nclude the date and/or the tijge, or the renote

dat abase server 0400 nay autonmatically detect the

?@:?’Ft %«é‘g&’ﬁb gar,l 10Pé) n o ,\}é? ?M ﬁa&%@ aglri](?entity which

enbodi ment |nfornat|on such as the identity of the

VEHE i BiMerand vuch maykenieacihelesgsentryt ieshmessesing torthe remote
the like and also the billing account may be sent anew
tdatabage seevart040d domidaste o the P ARIQZDX r Bon axampRABsE20®S the IMSI,
every tinme the text nmessage is sent. This will allow

tthe PAT 02008inhp isé an DeteGlAAORE MBI E@lpﬁé@tﬂd@hﬂ? (IMET) to identity
possibility to update change of owner and billin

ARERUThe I IMENRIchGHAL ﬁledlﬂAPtt%@ &eaﬁp n@ﬂ&-ﬁt didike tﬂlé IMSI which

non-limtative exanple, the newin t1on nay e

e
Rl T embldR '3 (T RO RABY isrere PR Wsg ot Blopfle phones to
tivated or dea ted on blonetrlcs
aﬁ?fﬁ fhecpohopswesvd%q%%og@v %%@Méﬁhe BI0SS-pr ovi des
better security if the renote database server 0400
has direct access to the bank account of the vehicle
owner to take paynment. In yet a further variation of

tTheyee ribinkhee narsatiokndfathe ethHddisags, ndiffSeny chagé EMEY maylfe applied
MVS or other nobile phone nessaging systens may be

Ugeskdingsthanél itle dfakd die Torekadplel pdak RMPchdriz8Wush %@a work week
illustrates a PAP 0200 havi ng sone of the discussed

}co%?t ﬂﬁagﬁc oPd e)giéﬁﬂg% gomfi'areéf?% t-%ga‘RrhoﬁF %@ 8%é¢‘£s il% work week

tron an art but

night. Furthermore, different charge rates may be applied according to the day. For
example, if the parking space is in a business district, the time-based charges for using
the parking space in the weekend may be cheaper than in a weekday. In this case, the
text message may either include the date and/or the time, or the remote database server
0400 may automatically detect the date or time for computation of the charges when the

text message is received.

In a variation of the embodiment, information such as the identity of the vehicle owner,
the vehicle registration number or the like and also the billing account may be sent anew
to the remote database server 0400 from the PAP 0200 every time the text message is
sent. This will allow the information to be changed easily, providing the possibility to

update change of owner and billing account in the remote database server 0400. As a
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15 respectively, sending activating and deactivating
text nessage to the renote database server 0400. Al so
illustrated is a blinker 0206 for night parking. As a
non-limtative exanple, the PAP 0200 device nay be a
cellular nobile device solelygcustonised for car
par ki ng purpose, with 4.5 inch LCD screen that is able

to . displ raphi cal -.text.. As mobile phgone

Bt site ARGy arEtlion sy ok FwBHEHTa thepap 200y 2

g%one is not wused, the advantage and speed in network
¥P¥bmuni cati ons such as CSM CDMA, WFi and 3G

network may be exploited. Typically, the processing

time using a CSM 15 network is 20 seconds while the

processing tinme using a 3G network is about 6 seconds.

Aht wt natfunviedr yvariatibe roff the neanteddimerite ltis P APe ODO® Indgy beractivated or

t el econmruni cati on technol ogy may be used, especially

tdeassyatddabn FOMSFRS 28heRSGIBA SNihk! ®hfdld YownsHCThi®Srovides better
Wmax. coupled with WF technology that is able'to

%fc&?r[t‘};ﬁfr &?‘f@ﬁl@@:dc r?g?eg%ﬁrl(ﬁﬁo %H?ngect ag&g § tbe{hg%;agk aécount of the

sem - el ess may al so bé used suc

Internet-tel ephony in conjunction wth text nessaging

t¥% b}‘f#oﬁ’%w%%ff@‘ﬁpﬁgm ice over |P protocol etc. Figure

4 is another flowchart depicting how the owner of the
vehi cl e uses the enbodinent. In step 400, the vehicle

owner drives the vehicle into a parking space 10

vihi yeh ai Birthey ahdigionsofnthet dnebqulimems,t Estrdnoell Mastagingy Setvige (EMS),
405, the vehicle owner activates the PAP 0200, such as

IMMS e56th&rdmabilpiicae k0o syisteens iy B2UEhd ihtesd 6f fext messaging
timng his wuse of the parking space. Wen so

3Gt kgt ed, the PAP 0200 sends the renote database

server 0400 a text nessage to record the start tine,

at step 410, and to identify the PAP 0200.

Figure 2a illustrates a PAP 0200 having some of the discussed features, for example, a
keypad for entering further information and a Start and a Stop button 0203 for,
respectively, sending activating and deactivating text message to the remote database

server 0400. Also illustrated is a blinker 0206 for night parking.

As a non-limitative example, the PAP 0200 device may be a cellular mobile device
solely customised for car parking purpose, with 4.5 inch LCD screen that is able to

display graphical text.

As mobile phone communication technology is used, even though a mobile phone is not
used, the advantage and speed in network and communications such as CSM, CDMA,

WiFi and 3G network may be exploited. Typically, the processing time using a CSM
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15 Optionally, the screen 0202 of the PAP 0200

di splays information indicating to the vehicle owner
that his use of the vehicle park is being tined for
charges, at step 415. The display may show the tine

| apsed, the anmount incurred org ust an indication such
a word "Charging", "Mnitoring" or even "On". 20 Wen

the vehicle owner, w shes to.dri.ve the vehicle awa

PR 0, SeoRG v Fhade it e sl esnft 5806 e hous 6 seconds
by pressing on_a buttgon 0203 on the PAP 0200, to send
a%lter@%wlyb gthep Eorps o paredeas sashalogipr/islecomaninicgtion feghnology may
420. The text nessage preferably contains indication

thearsed hespeciallyo fhosé ¢hap amayi spgn sporose ah asticocity, tsoctans ichax coupled
Al ternatively, 16 however, the text nessage nmay j ust

GOttt WiPi Rohhd10FC tat Bnabdé td bffer 4ledierdge «¥f200hRilEAIpart) BQfhermore,
and the end tine. Being a second received a text

NP HGfelesh t@@chﬁ@l@? ?%%?51?% ?g gjgsg@ ?iri%‘j? hs ﬁﬂ&geﬂ-éleb?ﬁﬂe}e BY conjunction

notified that t | cates t hat

SR RP oA bk R e BRSGESE 2 Y I bR RRE ot ween

the start tine and end tine to conmpute the parking
duration. The renote database server 0400 then
multiplies the tinme-based charge rate with the

digure | bnis otnopher kilewychasa depigieg thowe dhgp wvaner tafetheovellicle uses the
anount payable by the vehicle owner, at step 430. 10
@oibiodimdrtyIn step st08p the3Eehitlb @wrenairioed dlicabetdee datove parking space
0400 sends a text nessage to the

which is payable using the present embodiment. In step 405, the vehicle owner activates
the PAP 0200, such as by pressing a button 0203 on the PAP 0200, to start timing his
use of the parking space. When so activated, the PAP 0200 sends the remote database
server 0400 a text message to record the start time, at step 410, and to identify the PAP

0200.

Optionally, the screen 0202 of the PAP 0200 displays information indicating to the
vehicle owner that his use of the vehicle park is being timed for charges, at step 415.
The display may show the time lapsed, the amount incurred or just an indication such a

th 113

word “Charging”, “Monitoring” or even “On”.

When the vehicle owner wishes to drive the vehicle away from the parking space, he
uses the PAP 0200 such as by pressing on a button 0203 on the PAP 0200, to send an
text to the remote database server 0400, at step 420. The text message preferably

contains indication that the use of the parking space has come to an end. Alternatively,
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PAP 0200, which causes the PAP 0200 to display the
total chargeable anbunt. Optionally, at step 440, the
vehi cl e owner has to press a button 0203 on the PAP
0200 15 to acknow edge paynent. Although it is not
shown in the flow chart Figurq 4, the renote database
server 0400 nay subsequently send a bill to the

vehicl e for the amount incurted for use of the

e B BRE meRpags Rt Vb Pyl iion i dsptidof the PAP
server 0400 may be linked to the 20 vehicle owner's

08 and the epd iz Being aagcond uecaiyaded t4%) meskagep thengsmote database
fromthe vehicle owner's bank account. Using Cash

Garwgr 9200 ThiheAPMOtifiEd ¢hat rthe &ixv impgsagh andippeo fdrat dteeparking period
fees deductible, sends a RF signal to deduct the

Hwdaded. N a smart card reader with frequency (B). The

end- of - par ki ng nmessage sent tinme (T) is recorded al so

in the server. 5 1n an event where the cash card is

not inserted or contains insufficient cash value to

Ld parki e L U L. em t .

o6 1pE SRR SO0 F b AR ity B0 pwegp s ime
a failure nmessage to the server to_continue
FafIGnddien @%‘ggutwﬁh% Ranking dpyaldon. phe ranpfee%ﬁl@ée server 0400 then
between the failure nessage received tine (F) and

aneltiphiesphe kimegbased ehagge rasewiththerduration ofrpeskipgPpacsaise ¢is compute
an al arm and di splays an internal generated nessage:
tBe toRdrakiongt pdylable bytthe gelicle opinenaestemgdd.t cash card
and press again " An additional $0.10 can be inposed
for each unsuccessful deduction together with the
parki ng charges until the driver inserts a valid cash

C@ﬁtﬁ)n\ﬁf1§,hataste§)u2§fstﬁé %m&g%&ﬁ).h&nserver 0400 sends a text message to the

PAP 0200, which causes the PAP 0200 to display the total chargeable amount.

Optionally, at step 440, the vehicle owner has to press a button 0203 on the PAP 0200

to acknowledge payment.

Although it is not shown in the flow chart Figure 4, the remote database server 0400
may subsequently send a bill to the vehicle owner for the amount incurred for use of the
parking space. Alternatively, the remote database server 0400 may be linked to the
vehicle owner’s account in a bank and may thus directly take payment from the vehicle

owner’s bank account.

Using Cash Card
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25

30

15 Simlarly, if the user ignores the nessage and
drives off wi thout perform ng the above, the parking
charges will persist until the end operational hours
of the parking lot. An additional admnistration fee
plus the total parking fee w |- be inposed. 20 On the
ot her hand, if the deduction process is successful,

t i | | m .t it ' | (+) to t PAP
15 Babhothd oS ube RSt 5 SEBhob) sirds b PR o deduc
hBE kmbonttiR@ snief 6ed rdaBeeWiih FlRGuieyi(BF MRIMURI-PRAFGRE fiessage sent
Thereafter, the PAPD will display a del ayed nessage

tting (9 iy wepesled alse iIPARDBENVEdi cati ng t he deducted parking

fees. For example: 25 "Parking Fee: $1.55, Thank You "

The PAPD may use a credit top up system which

MeqgHicves vhege thie@ash Card iabttingrtel o beihins URLERidnd tashl Vifue to pay
PAPD before the latter can be used, via a smart/cash )
dhg spidi ppikingyiesi Be L& Wil emibp negasive signghl tonthe PAPD and cause it to

i 0= buicl. : il .

2P e eRtagE B0 e SelBk ol ble feriBY Wiles, Hbch ipgludes the
aliffereee BARBemitel fadli@r medshge reseivedvniere () and emdriffparking message
val ue of_s 0 is reach to prevent the PAPD from
JEYume e Rie %Eﬁssgeflﬁiw & gt displaysan iggsrgal gepqspted message:
record keeping via wireless neans i.e. GPRS, W Fi

etc. for clainms, accounting and auditing by the

par ki ‘tRgrkipgstdl ohrargibg, HeasPARErtcash cdrd andpicseagaie”

parking status (for the particular parking type) into

a detachable active RFID tag (powered by coin |like
|Ad RddifdRRsDa0i @ HeQmpobdhfdr @ERE I A udERsfupBEdUCEBHE it
The latter is configured and to be used in one PAl
darlyng ghargesamtibtheslrivehiasefts a/edlid aashirargiveith & swscesafyl deduction.

t he dashboard/wi ndscreen for parking inspection. The

parking ends with the driver pressing the PAPD after

tSivnil Baffy, Of etrudet Rnbresekid edssagdiasd drives off without performing the above,

er with the

the parking charges will persist until the end operational hours of the parking lot. An

additional administration fee plus the total parking fee will be imposed.

On the other hand, if the deduction process is successful, the LU. will emit a positive
signal (+) to the PAPD and cause it to send a successful deduction message back to the
server to end the entire parking process. Thereafter, the PAPD will display a delayed

message to the respective PAPD indicating the deducted parking fees. For example:

“Parking Fee: $1.55, Thank You”

The PAPD may use a credit top up system, which requires the user to credit sufficient
value into the PAPD before the latter can be used, via a smart/cash card debit device or
a mobile phone that has an in-built RFID reader that allows bill payment. The user

would have to top up i.e. min $20.00 each time and the PAPD will alarm the user when
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10 nmechanismallows the driver to store the PAPD in

ot her parts of the vehicle rather than constant

exposure to the sunlight, and allows the integration

of the PAPD on the vehicle's control dash board. 15

In a further enbodi nent, diffg@pnt par ki ng spaces nay

have different charge rates. For exanple, parking

spac. ' r .cl assified accqrdi t heir
PR o of S0 16 2R g BB e PAPD From Tshge. Bt
operating from8: 30amto 5:30pm $0.50 for half hour] .
pfgqiﬁ?%’é’flqs Eﬁntﬁ%?hec%rveﬁéwge%f&éﬁeamnang Wirgless gams +o GBRS, WiFi
10: 00pm  $0.50 for half hourly 20 parking and "C', "D

ite fprgpimse peconpting #ndaudiiingdtyshg paringaupesators and

different car parks has neans to allow the vehicle

owner to identify the zone of the parking space in

which he parked his car. In this way, the renote

dEticAPAPE &R M85 vite Gh&pyridiey i.sﬂﬁﬁ@r(‘?&dth‘éfp%r@&larcﬁﬁkﬁhg type) into a

type and selects a suitable charge rate for oA
. . _ . r :
SR e O L 3 YL DR B P erpeace

t he,.char g e .buttons.. For exanple, the vehicle .
ckBlire!Ras). Bl JHRE it Bonsfebien ankl o R BlRaG B TRARD £nhohis enables
of charging type buttons 0203 on the PAP 0200 to

d8¢ duver tRedispli g tag op yhre dashherrdfdndssresssfor parking inspection. The
activating button 0203 to conpose and send the 5
Jerkiggendmgwithxhe duseapressighthet RAPD mftes ageRFHdgard is inserted. This
conposed w Il include an identification of the charge
trygrhanisdni atlowishie devartte shad elePD e Viier PAG oMY veEiBlel@ther than
query for the charge rate of that zone.

Roh@hmadiposhsé. tof e Rlllﬁliigﬁ’t']%n@zﬁgﬁ\xfsofhesﬁllte%ﬁdo'ﬁgof g PAPD on the

charging type may a be capabl e on bei*ng pressed

B,%Bf}lecgggqg%?d?gﬂfb% drvati ng text message which include
e zoné 1 dentl

Ication and to send off the text
nmessage to the renote database

In a further embodiment, different parking spaces may have different charge rates. For
example, parking spaces in an area may be classified according to their Charging Type
for example, “A” for car parks operating from 8:30am to 5:30pm, $0.50 for half hourly
parking, “B” for car parks operating from 8:30am to 10:00pm, $0.50 for half hourly
parking and “C”, “D” etc representing different charging patterns and different car parks
has means to allow the vehicle owner to identify the zone of the parking space in which
he parked his car. In this way, the remote database server 0400 may be informed of the

charge type and selects a suitable charge rate for calculation.
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10 server 0400. Alternatively, instead of physica
buttons 0203, a touch-sensitive user interactive
screen 0202 with a graphical user interface show ng
digital buttons 0203 may be used. Optionally, the PAP
0200 may further conprise a kggpad or keyboard by
which the 15 zone is keyed-in. The text nessage

ra ' lud nf on the zon

HRRBIS hfthel SrddiGR i BAPTPART p) o srfiﬁﬂﬁa %But%vé 0203 for
char ge ype al habet which the vehicle js park

Wi th ¢ aaaltngﬁme brstons For |er<§mp1@h@ecrphlrc@rwr erraarbgeable to press
rates of different zones are pre- determ ned and are
recwtodeQP0Bfrathe rowmitabargingtyps dutens/@203040Me PAP 0200 to select the
Therefore, the 20 particular charge rate for the zone
| chavging loygeh @nyt ehérc Ipeesk shp ackedingeyution OROS i Bothp@¥d and send the
t he dat abase using the zone identification, which is

RVl AeGabS lf{*h%%@xtﬁﬁ@ss&ﬁ@thﬁ? cdrBposell hﬁll RAGEdNEh 1dent1ﬁcat10n

dur ati on. 5 The owner be  made aware of the zone
| I
A 0 shiBs gt e epara.ﬁﬁgﬁ%ssa%ﬁ%@ ey B B o

enbodlnent t he screen 0202 pf. the 200, ma | s ,
P At s GrBe i ReeRe UrehiEis Oa0man ireh us fecihagging type
when activating the PAP 0200. For exanple, the word

1oay pll ke erpable0Fbejng erezsadelp hath Fompposeria askvasingftexthmessage which
zone in which the vehicle is parked, so that the

paclkda theatone ndbanifichtimovandt toasend b the texe aheszagedo hiasrelewe database
sel ected and indicated in the activating text.

server 0400.

Alternatively, instead of physical buttons 0203, a touch-sensitive user interactive screen
0202 with a graphical user interface showing digital buttons 0203 may be used.
Optionally, the PAP 0200 may further comprise a keypad or keyboard by which the

zone is keyed-in.

The text message generated to include information on the zone may look like this:>>

0930 charge D Start”

Start time The charge type alphabet, which the vehicle is parked.

Typically, but not necessarily, the different charge rates of different zones are pre-

determined and are recorded in the remote database server 0400. Therefore, the
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Figure 6 is a flowhart showi ng how t he PAP 0200 may
be activated in this 15 enbodinent. First, the
vehi cl e owner parks his vehicle into the parking space
and, at step 0710, presses a button 0203 to sel ect
the zone to which the parkingogpace bel ongs. After
that, the vehicle owner presses a 'Start' button 0203

P Q 4£0,c0NpOSE. _an end, 20 t he text .
Haclclfs Bl R RIS sBEE BEVGPlel gfrtefhay b pueried trom
ssage indicating the zone to.the renote database
g@? 5@%@& geing the 2qng Jdensifigatiqn, evhigh is sheneusgd &9 ralsulatedhe charge for
record by the I MSI of the text nessage for the
itieparking defatione vehicle and the owner, and adds the
vehicle nunber to a record of 21 vehicles being
charged for using parking spaces. In step 0730, the
dat abase tinme stanp into the vehicle's record the
RN bwhdrBay A FRQE of tthe Ao i i
PAP 0200 o? may be ég{)ht@gi ned fipg?nq?ﬁnlgpggs%ﬁb?%esw& belongs,
' renpt e dat abase
I b P b e Rh R TR, e pl R R £ T2 e
0200 with a text nessage which is displayed in the
screen 0202 of the PAP 0200. For exanple, the renote
dat abase server 0400's nessage may include the vehicle
Yo s embpeiencabribe sqrersr@302 Ridbs BAP 4300 masalso displayheizene which
ref erence nunber for tracing the transaction. 10 The
vishvellide iosvniehdas bdeatey whom detivating she)APH@200aFlsr expmple, the word
space at step 0750. C) Optionally, at step 0715

(‘Mingiel it Fipgre Boinh g velll Beethe mamke TR Soreia Wikiah tHeevebicle is parked,
optional to the enbodinent), where there are

db ke F&'Harl@iﬁé‘ Ldéndafit l@rﬁ)v\;sqr%at?. d &%«ﬁ:? E?r?eot&g %eeﬁa glﬁ%cg%x@qndicated

rate for the“zone I1n whic e vehicle was p

e uflughlfihgfbqm the dat abase.

Figure 6 is a flowchart showing how the PAP 0200 may be activated in this

embodiment,.

First, the vehicle owner parks his vehicle into the parking space and, at step 0710,
presses a button 0203 to select the zone to which the parking space belongs. After that,
the vehicle owner presses a ‘Start’ button 0203 on the PAP 0200 to compose and send
the text message to the remote database server 0400, the text message indicating the

zone to the remote database server 0400.

In Step 0720, the database queries its record by the IMSI of the text message for the

identity of the vehicle and the owner, and adds the vehicle number to a record of
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15 Figure 7 shows the correspondi ng deactivation
flowhart for ending the parking. In step 0810, the
PAP 0200 is deactivated by pressing a button. On
receiving the deactivating text nessage, at step
0820, the car nunber is renov fromthe list in the
records of the database of vehicles being charged for

use. of .parki,n ces. Subsequent | in 2Q 0830,..

B e arhedORF Bt PR SERES: Lokl 07 o o Batagase time stamp
vehicle. A text message is then generated by

dato1ha yehiglscs rsenrd tb%stﬁuﬁ élnmAFAsmw%.%tlmegn%%ﬁ senp By the PAP
chargi ng has been deactivated. Preferably, the text

208 ag ejayde obtapmeddiger0 thestioaksoftthe saredri ruhming theldatabasd. he

zone identification, the end tinme and the reference

nunber for tracing the 22 transaction, the total

anmount of charges incurred. The parking thus ends,

SIAWENRE $iase RFWQ 0400 thad@plidk; at é@g;sm & 188 AP O3 with a text

use of the parking. spaces y- be ed on credit

prﬁésg!l e whﬁhf 18%1%5@%'& 1tnht?1e s%l%t ﬁl(ﬁOQWJhe BAp Q)?Qo.bﬁérocraxeample the

ance or Case, the

ssag sent to t P 0200 on dea ion, at ste
GBmSLE goah B 2)495@ P08t Tsofiies D rNeNAIS number, the zone
alternatively, credit points remaining. In a variation
Glentifisatéor dhi viaghtimetand rgefgeanch sumbénfor aging thetttans @208
on the PAP 0200 10 which is useable to poll the
renot e dat abase server 0400 for the charge rate of the
par ki ng spaces in the area PAP 0200 is in, wthout

tTHeO@Icldg tiidhebei oG o@ f&fusﬁl@Qheﬁ%zﬁff(ﬁng shad¥eat 888 0750.
incurring charges for the vehic owner. This would

all ow the vehicle owner access to paynent information
before comn'tti ng hinself to parking in a specific

a(ﬁﬁ‘[{o&ﬁéy ) Ef%t (%ﬂé e&’é’&fe“f ﬂ@r@ogtﬁg liﬂggg‘%)a}%gg{s the ife[]agure as optional to

the embodiment), where there are different charge rates for different zones, the charge

rate for the zone in which the vehicle was parked may be queried from the database.

Figure 7 shows the corresponding deactivation flowchart for ending the parking. In step
0810, the PAP 0200 is deactivated by pressing a button. On receiving the deactivating
text message, at step 0820, the car number is removed from the list in the records of the
database of vehicles being charged for use of parking spaces. Subsequently, in step
0830, the end time is entered into the record for the vehicle. A text message is then
generated by the database and sent to the PAP 0200 indicating that the charging has
been deactivated. Preferably, the text message, at step 0840, shows the vehicle number,

the zone identification, the end time and the reference number for tracing the
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par ki ng space belongs to, the PAP 0200 is also able to
determne wirelessly the | ocation of the PAP 0200,
and thus the parking space or zone 0500, 0500a in

whi ch the vehicle is parked. This is achievable by
various positioning systenms sugh as the G oba

Posi ti oni ng Systen1(GPS) however, the Iatter i's

I teI 20 d unct,.on
SplP B Peata R BRI Rl E R T R B M g s sep
égﬁbbl|lty of satellltes are poor. As nost parKking
vities are conducted in urban areas, a nore

accurate and robust systemare preferred as foll ows:

23 1. Differential G obal Positioning System ( DGPS)

or Inverted DGPS (i DGPS) conbined with active RFID
t@urinally,ahe cirgingrof sheniselof plroparkimig8bhdes @Sayvbestaaed bi ¥redit points,
2. WFi Positioning System (WPS), or other wreless

ke RdlidhOobiatvie R S&K NGRSy pa bfbhe REAAVARES of Qﬁaslisle.\/m this case, the
urban and. sheltered. conditions. Combined wth

%{t'rﬂcess eI s@nt{ tﬁgﬁé FQPQbO@ dh (ﬁ%tﬁH&‘ﬁ ta'i] st%B %%1161 may ing md1cate ethe credit

require not w t accturacy
5.illustrates the .embodi ment shomnng
Roipy Sisnt S Sl agetety R A GIeHBREe | - i f1er ent
zones 0500, 0500a may be detected by GPS. 10 In a
nutshell, GPS is a NASA-run satellite system 0300a in
whi ch an object having a GPS receiver is able to
rle eejavigtien ghthesnitrogimerntethseet mhy be afuakerrteften @202 ontthe PAP 0200
obtain its position on earth. DGPS uses two or nore

krt i Qédablesiodpell thiee Eghote databidel Sdivalr ®100StoRtth® BRArge rate of the
and provides a point(s) of reference to make corrected

@ﬂae,ﬁ OpRks dp (HEBASY PATRH) is!if, w trieB& T the 1 f the start
ooro% nat ess are corrected bl; 1a rerﬂ%g %& ¢ logging of the s
time and incurring charges for the vehicle owner. This would allow the vehicle owner

access to payment information before committing himself to parking in a specific area.

In a third embodiment, instead of using buttons 0203 to select the zone which the
parking space belongs to, the PAP 0200 is also able to determine wirelessly the location
of the PAP 0200, and thus the parking space or zone 0500, 0500a in which the vehicle is
parked. This is achievable by various positioning systems such as the Global
Positioning System (GPS), however, the latter is vulnerable to and completely
dysfunctional in sheltered car parks and dense urban environment where visibility of
satellites are poor. As most parking activities are conducted in urban areas, a more

accurate and robust system are preferred as follows:
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coordi nates sent to a renote conputer to nake the
corrections for errors. In wreless positioning, the

| ocation of the vehicle is found by using a wirel ess

chip, for exanple W-Fi chip, that is able to tel

whi ch wirel ess hotspots(s) or oaccess point(s) the 20

car is nearest to, which thus allows the systemto use

the,r t S i s)..] ocat i .

to pe%@%ﬁ%&%‘ar}% ?p%&ﬁion?[{;% g&gtg ngiﬁg);#or tIH‘éeI&% bbby (iDGPS)
vehlcle act Ioca nore_routers in sight,  nore
accur ‘B’eh athe &3@’ taggipg pEc Pﬁa‘éi“(lﬂbmq{ aglliges visibility.

r obust erfornance in dense urban conditions. 24 In
GPS2poYiliii Besitheping eysigay KIMRS)s paceker wirelesse basgdelocation services,
0500, 0500a which the parking spaces are in, may be

pr e-i detmth fpeefdriny roetly iGPGrbaoendi sielteed( ésaditems) Mymbined with
technol ogy), which are stored in the renote database

ser veracl¢ORFID Ragifless ¢ pan@Witisseldial 8¢ dtirefhenSRACR rob within the
the PAP 0200 in gltrlggg renot e dat ab%ge sedrﬁver 0400 '

correl rdi nates of the PAP 0200 to
the Eﬁ%%}; mg\i}o 3’??$he par ki ng spaces. The parKki ng

space with the nearest GPS coordi nates to those of the
PAP 0200 is assuned to be the one the vehicle is
parked into. In practice, there is no need to identify
tFHéurﬁ peidiustrates the erbagimers showing haw velieles parked imparking spaces in
the zone 0500, 0500a to which the parking space
xbffenagiszanss @301 D50Garhay be deseatehbn&PShe char ge rate of
t he parking space. Therefore error 10 tol erance of up
to a pre-determ ned several netres may be allowed. In
general, the lower the required accuracy, the easier

A% ﬁlﬁ@ﬂeﬂr GPS % NQS%QmﬂUga?elﬁtlaesﬂt@HleOQﬁQQn v@rﬁ@r@ﬁg Qbject having a

the parking space Simlarly, the server can al

0 t acce
SPPS el SR 350N BBl i 1 SHEBRE2°638ERE 1 Dot i
used to trans he car's Locati on,
position on earth. T)J}Pé uses two or more known point signal receivers, which are
stationary and provides a point(s) of reference to make corrected positional

measurements. In iDGPS, the GPS coordinates are corrected by a reference GPS

coordinates sent to a remote computer to make the corrections for errors.

In wireless positioning, the location of the vehicle is found by using a wireless chip, for
example Wi-Fi chip, that is able to tell which wireless hotspots(s) or access point(s) the
car is nearest to, which thus allows the system to use the relevant hotspots(s) or access
point(s) locations to perform a multi point interpolation of the vehicle’s exact location,
more routers in sight, more accuracy can be achieved. Wireless positioning has robust

performance in dense urban conditions.
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which allows the triangul ation of the exact |ocation
of the vehicle. As for parking lots wth very close
proximty and different car park types, and cannot be
resol ved by any nmeans of wreless positioning

technol ogy, an RFID tagging i 4 nevitable to indicate
the exact car park type 20 Figure 8 shows an exanpl e

in thi g enmbodi t he .RPAP .
o 3PY poriE T e Bk Grbds: B BisyPas PRED. Q3008 SrHiglt the parking
GPS recejver. Using receiver, .the PAP 0200
RPCES AR Iy dayhe W%@F%Mé’?%&%ﬁ coRidinaigsAGegfengmettechnology),
vehicle 0900 fromthe NASA satellites 0940. Wen the
PrlEcly 200stpredaintthe semaele fdatabpser seirvey 0A90. hhendgeto, kitdve wihih parking
0200 conposes and sends the activating text nmessage

. alpady inithd) RAR 0260SinG ahé diematee dladbise Cie@verbP4ah %oﬁ’@lﬁtes the GPS

0200 to the renote dat abase server 0910 (or 0400),
QB dinatéeof REPAP CHU0ABAREGPS YEIdiek b (R p LR ?)s aces. The parking

receives the text nessage and parses the tex ssa

sﬁgcnéa?ﬁhﬁ? HERRE e e LS uSEN TAR R L%’M e th
R T

t echnol ogy, e.g. the renote database server 9010 nay

parling gpage: & & {9@@1@@@@0& dhe oed500o0YPadp which the parking space

correction information froma reference GPS receiver

(eBngs ¢s sufficient tot deter@® theabargerateast the parking dpaee. AMNRrefore error
0200. 10 In areas where satellite visibility is poor,

itoRrang® 6l bieteetipiealetddbitedRevEaNGerat HaNbe ARWHAL | Inogb‘heral the lower
with small sky view. RFID technol ogy can be used
4RI rquir¥® GcduPacy, fiRTeabif ¥nd faster it is to compute the zone 0500, 0500a of the

parking space.

Similarly, the server can also store all known location of the wireless access points or
hotspots so as to determine which hotspot(s) is used to transmit the car’s Location,
which allows the triangulation of the exact location of the vehicle. As for parking lots
with very close proximity and different car park types, and cannot be resolved by any
means of wireless positioning technology, an RFID tagging is inevitable to indicate the

exact car park type.

Figure 8 shows an example of how iDGPS may be used in this embodiment. The PAP
0200 in the vehicle 0900 (or 0100) further comprises a GPS receiver. Using the GPS
receiver, the PAP 0200 may receive the GPS coordinates of the location of the vehicle

0900 from the NASA satellites 0940. When the PAP 0200 is activated for parking
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al ongsi de the inplenmentation of w reless positioning
nmeans. The battery or electrically powered RED tag is
an active tag, which only enmits radi o waves (usually
with a range 15 of nore than 10 neters) when it is a
probe with a passive RFID reag%r installed in the
PAPD. Upon entering the tagge car park, the identity

t he s read b PAP nd stored in )

i tfE E’WO PRSI EhE e A8 wgisaa?agﬁng with the
| ast read. is erased _at_th sane time when t
g |Cﬂ%rd€1?¥ﬁ$e%‘°é’§edoPY\&h‘ér?Atﬂ192%Fﬁ éheerqr@m@tabﬁwesemrdONO (or
car park, which unlocks the PAPD for further reading
$H08hae 000t 6Ths pmgte dalabase spovet RB1Q dor P40 mecehwes vy eext message
A reference receiver 0930 is installed in a known

padigares the) tearméssaged fdrhtis GRS codiatesCAS gaaiowmat €. art, GPS
V\hen the reference GPS receiver 0930 checks its

afll fGhase INASA salkfieabodd LiRdyARd0.a aml g&'v%PBPQﬁ‘BICthus the
be ween the coordi nates sent out by t he NASA

I owg I nat es
T 8te ol ettty 800 [ 0B HR SRR BRKER: ?EA”S”WH? iqgy: e the
cert di st ance_of the refe cer er 0930

trﬁtingtedagtgbaéﬁa}qwr %(H)() Bay atffplhlnkﬁp hioX acﬁ(?lge{trecelver 0920, to obtain
coordi nates read by reference receivers in the area.
TrEectias, irfefragfiono diom reatreferenpe Joh . ecaiESOR3Y toheorrase the GPS
used to determne the zone and 5 | ocation of the
obidiatesGeMby( the PAFOGR00r el ati vel y accurately, for

cal cul ating parking charges. Thus, dependi ng on where

the vehicle 0900 (or 0100) is, the GPS signals
received by the PAP 0200's 0200 GPS coordi nates may

he GOL %Eteed %%ll eefv‘?glﬁﬂrf?’ ri‘? l_p%oxs uié ameﬁﬁ%eaoczfreéﬁ[(e&c Qense urban

GPS recei ver rnatlve enbodi ne

%ér'?dlggr(l)sowit %r%lafl si(y vieW E@Iﬂ)?echno ogy canDE;Pused to%ag a type to a car park

alongside the implemehtation of wireless positioning means. The battery or electrically
powered RFID tag is an active tag, which only emits radio waves (usually with a range
of more than 10 meters) when it is a probe with a passive RFID reader installed in the
PAPD. Upon entering the tagged car park, the identity of the car park is read by the
PAPD and stored in a ROM chip, which erases any GPS coordinates that was last read.
It is erased at the same time when the parking commences or when the vehicle leaves
the said car park, which unlocks the PAPD for further reading of satellite signals when

the car is on the move.

A reference receiver 0930 is installed in a known position on earth and thus has known
GPS coordinates. When the reference GPS receiver 0930 checks its coordinates from

the satellites 0940, any discrepancy between the coordinates sent out by the NASA
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0920 and is by itself capable of comunicating with

the known reference DEPS stations(s) 0930 to

cal cul ate and correct the erroneous coordi nate the PAP

0200 15 received fromthe NASA satellites. Thus, the
correction of the erroneous cggrdinates recei ved from

the satellites 0940 is performed in the PAP 0200

i nst.ead the renmote server 09 i .e. W thaut

sAEUERY A AaT gheoRRaEh < idkmtes oG M erdfendtbirgiuey,09ap may be
0910. The corrected coordinate by the PAP 0200 may
tcalenlagrd. YVitlkir 3 cortaie idistance of the sefeggnce essivar A9 sthist discrepancy
car park zones pre-stored in a nenory in the PAP 0200,
wnashbeitapplél te goiredtngpoadipatps ocdsby meferemce receiemoie the area. The
server 09 10. In this way, the PAP 0200 may al so be

aotrectt® coegiitlatdsl thrsl@hel- DGPS A thed beaiséd té3dStermine the zone and
coordi nates of the vehicle's position, even when the

\‘[&bdti%la Sf! the A2hidE OTRY For G m{ﬁ’re{flh@elypﬁ%u&?éiﬂ f%ycalculatin parking
al ready know the zone of a parking prem ses the nnnen?

tEe gehicle 27 0900 (or 0 100) enters the parking

6 gifrtes and may, W thout requiring nuch processing

time, merely need to indicate the zone thus determ ned

to the renote server 0400 when activated. 5

8E&gonally, the zone list in the nenory of the PAP .

, dappndiag wpduherel thgnvehiele 300 (or BGHIY) gs, tthe GIPGIsignals received by
wi rel ess nmeans and preferably during off peak hours to
akoiPAR 8200’8 D200eGPS kobealinatSualayvbe ebressed ¢ hefdragisa suitable
are known in the art and will not be described in
frofeldieé GPEQedlgtaigosplt is sufficient to note that
these wirel ess positioning technol ogi es are capabl e of
| ocating the PAP 0200 to sufficient accuracy to
identify a parking space or a zone in which the

RE"AS A tRRE nibidiment, the PAP 0200 itself is installed with a DGPS receiver
0920 and is by itself capable of communicating with the known reference DGPS
stations(s) 0930 to calculate and correct the erroneous coordinate the PAP 0200
received from the NASA satellites. Thus, the éorrection of the erroneous coordinates
received from the satellites 0940 is performed in the PAP 0200 instead of the remote
server 0910, i.e. without burdening the processing capacity of the remote server 0910.
The corrected coordinate by the PAP 0200 may then be quickly matched to a list of
coordinates of car park zones pre-stored in a memory in the PAP 0200, without

requiring any processing in the remote server 0910.

In this way, the PAP 0200 may also be able to regularly determine the corrected GPS
coordinates of the vehicle’s position, even when the vehicle is on the move. Thus, the

PAP 0200 may already know the zone of a parking premises the moment the vehicle
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Therefore, in this enbodi ment, the different parking
rates may be applied according to 15 the

aut o- det ected position of the PAP 0200. For exanple,

if the parking space is in a business district, the
time-based charges for using tJje parking space nay be
nore expensive than a parking space in a suburb. In a

varhat i f this enbodinent, if.the PAP 0200.is ver .
(B0 o1 GDoR el PERRAAERLes 114 ¥, e BVt G processing
par ki ng spacg, t he PAP 0200 may, al so be used to chargg
dimpe-ieelyreed g pdicate theizene s detesminedte thesterioigsepeid00 when
anong many parking spaces in the sane parking

metimiteds. This provides the advantage to hel p deter
non-permtted use of designated parking spaces for

handi capped people. For exanple, if the vehicle owner

is recorded in the renote database server 0400 as a

haRtinadP, the 3BREHstRRBO henliry ob B8R PAP @29@%.%'!"%& witted on a regular

meant for a handi capped person nmay be subsidised or

54 8 A T PR o B i v

is not recorded in the renote database server 0400 as
2YS%%ndi capped person, uses the parking space

desi gnated for a.handi capped person, extra 5 charges

may be inmposed on him This nmay serve as a deterrent

to abuse parking spaces designated for handi capped

diuch ewiseledsrtechrolgidseare iaxomant inothe cirt &k wilirimot! berelescribethén further
keypad as shown in Figure 2a may be used in

il MCib isOfficidnt Fo hbre (KdPThdse atitbl&s tpasifibRiAk cdh@blégicd @S capable of
in the enbodi ment. For 10 exanple, the vehicl e owner

trl'ﬁ%atigg\r’tﬁe PAPGN0 3 §lﬁﬁciéﬂ%€&%&y chX%eﬂhFSﬁﬁ tﬂﬁﬂ&ﬁg kpabe ¥ a zone in

I ng space, 1nto the
acgt.ivating.text nessage, the GPS information detected
B@mf% eﬁﬁ%“@%&&‘ﬁﬁy then be concatenated to the zone
identification which the

Therefore, in this embodiment, the different parking rates may be applied according to
the auto-detected position of the PAP 0200. For example, if the parking space is in a
business district, the time-based charges for using the parking space may be more

expensive than a parking space in a suburb.

In a variation of this embodiment, if the PAP 0200 is very sensitive and precise about
the location of the parking space, the PAP 0200 may also be used to charge a different
parking rate for a specific parking space among many parking spaces in the same
parking premises. This provides the advantage to help deter non-permitted use of
designated parking spaces for handicapped people. For example, if the vehicle owner is

recorded in the remote database server 0400 as a handi
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vehicl e owner keyed in. If the renote database

determ nes that the GPS coordinates do not match the
zone identified by the vehicle owner, the renote

dat abase will be alerted 15 that the vehicle owner may
have made a m stake in the zomg identification or nay
be attenpting to cheat by keying in a wong zone

as one .Wth cheaper char e The renote
P Bl et o soRTRe: ol ikt Bucd ngndftbrf depsms may be
0200 to informthe vehicle owner that the zone he
Kebedisedof disqguated bypthe irnaoty databass sarvern PH¢bautomaticatly ogHowever, if
of the enbodi nent, wherein a country 0900 nay be 20
dinvalde-tiodipd @esbenwhn gs tnet evorrled innthe rempteaddtald®® server 0400 as a
When the vehicle is on the nove, the PAP 0200 is
dondicapyed ypethdh puises theparking spacadRPhirdtfbea naidicdpped gerson extra
in, using GPS coordinates. Wen the vehicle is par

| dhafieP afaly BaA mpBREPRAD ’ﬁf’sdmtap BetPE\Rs Q28R rreACHo! abBEEParking spaces

the Tennfe sever nmay quickly match the parking space's

Od%@%n%?for%%%lg@%g%lf‘%g%a' nst a pre-determned |ist of

I'ng space Da which are 29 classified as
belng in the specific area 090la. This saves tinme in
querying for the exact parking space 0500 and charge

%ung%Othﬁuéﬂ 5t th f gfhﬂeﬂg the Qéég)%d 91? Qh molplgure a may be used

rm ned 1 n vance.

enbodtnent nma a i ck |dent|f|cat|on )

A iR, cith 31@58.%% BRSPS rRtR B Sy SDBesiment. For
For the sane purpose, the 5 parking spaces 0500, 0500a
iexamples thet Yshido oy ngainaydave e key ir Kheszong efiapneader identity of the
sub-areas and sub-sub areas. This enbodi nent is

garkihgspdce, inletheRAR 620 e thteaativabiegl texs mpasdge nhe GRSandormation
being classified into zones. However, where zones are

et ediyatle PA®E200 hadydBer BE €oncERhASP (Y the zbfe RIeB@ScafibR which the
classified by Geofencing, as within GPS defined
RIBKRAC M nerd@YBd G B8Semote database determines that the GPS coordinates do
not match the zone identified by the vehicle owner, the remote database will be alerted
that the vehicle owner may have made a mistake in the zone identification or may be
attempting to cheat by keying in a wrong zone (such as one with a cheaper charge rate).
The remote server may then respond with a text message to the PAP 0200 to inform the
vehicle owner that the zone he keyed in is wrong.

Figure 9 shows a further variation of the embodiment, wherein a country 0900 may be
divided by Geofencing technique into ‘areas’ 0901. When the vehicle is on the move,
the PAP 0200 is constantly determining the area 0901a the vehicle is in, using GPS
coordinates. When the vehicle is parked in a parking space 0500 and the PAP 0200

activated, the remote sever may quickly match the parking space’s 0500 GPS

coordinates against a pre-determined list of parking spaces 0500, 0500a which are
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10 In yet a further variation of the enbodi nents, the

PAP 0200 has Bl uetooth-GPS w reless conmunicati on.

For exanple, inside the vehicle there is a GPS

receiver which is physically renoved fromthe PAP

0200. The GPS receiver is abl%gCJreceive GPS

coor di nates fromthe NASA satellites and comuni cat es
szsﬁ’%? ragl ﬁ%ﬁ\ﬁ/ gtrlei seéeg%cpﬁ‘g 9%0;1 ﬁgg &X\'I Ehg ?r{ ﬁl%trg/&& for the exact

Q ma t W rel ess tech |es such as RED

Hﬁfqﬂ’éﬁ éﬁfw BS08 el st s e RiE agecep Gaed: 5003 In the area

bel ong. For exanple, the PAP 0200 further conpri ses

L90RAS prerdetersined wr advanes. BhisEmbogdimentt may aliow requidgieidentification

used to detect a transponder installed in or near the

pdrths pakisgapeceslOS00,50506k lin ak Btive conntiy109@0. Fot fatsadte purpose, the

RFID transponder is able to respond to challenging RF

SaBlARd Spackd DFV0R 05000 dduatrs P9 Biay il &hithdr)tlasdifi@d under sub-areas
transponder |dent|ty can therefore be i ncluded by the

éﬁ? ggggb a0, 'fﬁ? e%tt)ﬁ\{ﬁ’édt 9 sx%rﬁ (g?ﬁes?agﬁer e Jsgmed as parking

ase server consequen use t

SpA R o] Gszyop - Hii g“agfe;z%g;s Bl gﬁﬁﬁ‘h‘éc'ie'}%harge rate

space. In other words, in this variation of the

SAtsEaEhe | areasc e elawifiass bevigepierring pescithin SRS idgfned physical
space) is identifiable by a pre- installed RED

tdesmsq@tindsr havi ng a unique identity. The frequency of

the RFID may be high frequency or | ow frequency and

the type of RED used nmay be active or passive 5 RFID
technol ogy. RFID technology is known in the art and

they et Prrgreidrey wplikh NS Rf eﬁlB@dlﬁi%hQ HRAPATE 0286 Ias Wihetooth-GPS
be described in further detall

wireless communication. For example, inside the vehicle there is a GPS receiver which
is physically removed from the PAP 0200. The GPS receiver is able to receive GPS

coordinates from the NASA satellites and communicates the coordinates to the PAP

0200 via Bluetooth.

In yet a further variation of the embodiments, the PAP 0200 may use other wireless
technologies such as RFID to determine the zone to which as parking space belong. For
example, the PAP 0200 further comprises an RFID transmitter. The RFID transmitter
may be used to detect a transponder installed in or near the parking space. It is well
known in the art that an RFID transponder is able to respond to challenging RF signals
with a unique transponder identity. The transponder identity can therefore be included
by the PAP 0200 into the activating text message. The remote database server is

consequently able to use the transponder identity to query the zone of the parking space,
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10 In yet a further variation of the enbodi nents, the
PAP 0200 may continually send an wupdating text to the
renot e dat abase server 0400 even when the vehicle is
parked. Thus, if the vehicle is driven off and the
owner of the vehicle has forg en to 'deactivate' the
PAP 0200 to informthe renote database server 0400

t hat in end t he ha e in GPS,. .
s et e 5 B e 50 R RFE sy i abis gt of the

database S 15 0400 to record an end tine and

SPUdRER PRy 4906 (PheVhie: eeiScpasiing paRdey inddeaHBARIady 2 pre-

Parkl ng with W-Fi Positioning System Driver stops

dastaliesk RE[Dhisanspendst having'a ugisywd igentiky. e frequersty célniRFID may be

parking end 5 stop the no WC address to the server via

dngh frequemsy o dbw dreguerety andathkityyg MORRID ebelsmaybarnstivé ar passive

any wireless found in PAPID neans process database?

RO leehrdlddyus sent to Flarking charges and Yyes the

PAPID fromserver total parking tinme sent to be

di spl ayed for to PAPID to be Automatic conposition

i nspection purposes di spl ayed of parking nesasge yes

%D{egl?arlggy }s on’v’%PB thteoansetm glgyefgr%dtﬁe workings of the RFID feature

will not be described in further detail.

In yet a further variation of the embodiments, the PAP 0200 may continually send an
updating text to the remote database server 0400 even when the vehicle is parked. Thus,
if the vehicle is driven off and the owner of the vehicle has forgotten to ‘deactivate’ the
PAP 0200 to inform the remote database server 0400 that the parking has ended, the
change in GPS location detected by the PAP 0200 may alert the remote database server

0400 to record an end time and stop charging for the parking.
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n 10 Cut of standb no yes *nyo y Changesin node and
erase 4 ~ Gace Period xp,r.." KIAC address?

Expi res? conposed nessage This requires careful
calibration of different wirel ess access points (WAP),
whi ch 15 correlates to variouggcar par ks charge type

in the

PAPD device. The list of WAP(s) and their

respective charging type database is stored in the
PAPD under a conpressed node. The PAPD internal car
par k database is updated frequently and wirelessly

Ul
be any

.updat ed frequently
dujteromeysiRarkipg mith XK} RepitiompgEayste™®n shoul d t here

addition(s) or renoval (s) of car parks

| ocations. 20 _Wen the vehicle enters the relevant car
park, and whe?Pie Hees s PeleRP'EPY i s stationery for a

peri od

remai ns unchanged f ¢

etected MAC address of the WAP
period offSstdpiieg @we. | 5

of tinme, (the.

Send parking end

m fpuires) tHe PAP
pr pEEs s

de process i

raquest to the server
via any wireless

mat i fo e seryeryjagny gl S

MAC addr

\VAVE vy |

rking status sent to
"A Fom sarver
to be displayed for
inspection purposes

Parking charges and
total parking time sent
to PAPD to be
displayed

Autormatic composition
of parking mesasge
and prepares the PAPD
to standby mode

yes

Parking in
progress.......

Cut of standby yes '
mode and erase Grace Period Changes in
composed Expires? >_ MAC address?
message

This requires careful calibration of different wireless access points (WAP), which

correlates to various car parks charge type in the PAPD device. The list of WAP(s) and

their respective charging type database is stored in the PAPD under a compressed mode.

The PAPD internal car park database is updated frequently and wirelessly alongside

with every parking transaction should there be any addition(s) or removal(s) of car

parks locations.

When the vehicle enters the relevant car park, and when the said vehicle is stationery for

a period of time, (the detected MAC address of the WAP remains unchanged for a

period of time e.g. 5 minutes) the PAPD will automatically start a search process to

query the internal database of the detected MAC address. If found, the PAPD prepares
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after a grace period expires. The server is able to
identify the charge type of the particular car park
based on the recei ved MAC address(es) which includes
the simlar vehicle parking paraneters. 5 If the
detected WAP(s) is not found iq3 the PAPD s interna

dat abase, i.e. out of W-Fi range of 30 neters of car

[
r calihrated hotspot(s), .t PAPD wi | | r.emain

G5 fin & Sarh s 354 SR oblnsiealifdmbasd agqanife edbest o the server

Simlarly, if the driver possesses a relevant season

Faiek ian§rage Preipd fexpirehelhea perpery i aklpdodentifydibe sihagge) fype of the

be omtted and not stored in the 10 PAPD i nternal

dartidudes ear paikdrased oh dhe esaived MAE dddrssiesigWhichringadds the similar

and woul d not constitute to a parking request. \Wen

tveRickeplirking pafadictés.t 0 nove away fromthe said car
park, any change in the previously registered MAC
address will be evident, the change signifies that the
vehicle 15 has noved out of range of 30mfromthe

liast i C aqdress and, ,t par ki [ ocess -
A s S WA o HRUGER B Tirtf s PRet B8 5% out of wics
par ki ng_ charges on the PAPD display of the |atest

sEN ?1‘839 PEFF%%@? iCBnParsy ﬁ?%é{?teaé@%&ﬁ@mt%ﬁt“gpswﬂgéﬁmam dormant
applied if eveky car j) is provided with RFID 20

iagd moj Farkiag isignalkasvibtehet Seoh Sdmpady,i ib thel driveTipessesepaviglevant season
send a parking request to the server as soon as an

ipdeking tigkedffomthearar parkk thesMiAga dddrasst Wl BABPRIttedeandaddt 8tored in the
the expiry of a grace period. 33 In a further

AR iinRal dafABaRRARHIHOQodRVIeSEIt HBY: GmRbiaY” dat B%kwvma would not
handshaki ng nmechanismto verify each user. A

(oR@AuRR ¥ pIBARY ¥hu&h! P 10 the PAP 0200

When the vehicle starts to move away from the said car park, any change in the
previously registered MAC address will be evident, the change signifies that the vehicle
has moved out of range of 30m from the last registered MAC address and the parking
process automatically ends. The driver will receive the parking charges on the PAPD

display of the latest parking transaction.

Similar mechanism can also be applied if every car park is provided with RFID

identification as mentioned previously. The PAPD will send a parking request to the
server as soon as an identity of a car park is read in the PAPD i.e. after the expiry of a

grace period.
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stores a unique ID for a PAP 0200 device. The unique
IDis concatenated with the SIM card nunber and
communi cated. to the server operating the database
whenever the 5 device is switched on. The server, upon
receiving the concatenated strdgng, will search the
dat abase for record of the PAP0200. If the record is

f th wor k ' t f t he PAP 020 :
dBA Bisried S, 6 A Bo SRSY mayGimp iveray handshaking
network service support for the PAP 0200 device is

dnechsnisen torverify each wsemh &y ROMdasadenaly mefmory) phipajingtheoPAP 0200

operate the PAP 0200 may be unrenovably secured to
tsterey e nnigue ID Home PAP, 0200aleSick] Tl vhiges/ [Ih & copaatendstd/ with the SIM
"installed" in the PAP 0200 via a conmruni cation wre.

Faard exmbpt and tcbmn®inMata ¢ kit Bver opaadigd tHenifabdie Widhever the
0200 but is in the vehicle and a conmunication wire is

URQReli® silbIRQr &H. efﬂe%r\fe:l‘,zﬁ[{dnoﬂaéeiwng th@@ofiAfer3% 8%t will search

the SI'M card together. his way, a security system
' enel e P 0200 . to. be .
PY dainde, 85 VobE Ry MABRETbAG I e SR i B o petgn service
renoved fro hicle.. Wthout the SIMcard,_th
PRPPYL 6% @S:Pn%‘? G%é&ﬁ’&é’&“t‘% e“‘i@%‘ﬁtlﬁt@ﬁ f%@%@hﬁ“&l f@u%‘\iéhe network
if it is installed wth another person's SIM card.
Peafiear wppyrt fortibe PAPNI208davice isrditabledd per manent |y on
the wi ndscreen for connection to the PAP 0200 device
t hrough a communicative wire. 20 In yet a further
vari ation of the enbodinents, further security of the

RAR R206r éB¥odifientd HRY ST GaRY 10P6hefitd iRV PAD GZt)Otthz%/ be unremovably

vehicle registration nunber on the PAP 0200. The

SR8 0 BN R, T 0 Bk b AP e P
t(ﬁ%O Ii)/iaélpa anqguggéatiignssvirte.hl?orve(;cgrin% e?thréwgdrd §s4 not inserted into the PAP
0200 but is in the vehicle and a communication wire is used to integrate the functions of
the PAP 0200 and the SIM card together. In this way, a security system may be
provided wherein the PAP 0200 has to be disconnected from the SIM card in order for it
to be removed from the vehicle. Without the SIM card, the PAP 0200 cannot be used to
identify the vehicle even if it is installed with another person’s SIM card. Preferably, the

SIM card is mounted permanently on the windscreen for connection to the PAP 0200

device through a communicative wire.

In yet a further variation of the embodiments, further security of the PAP 0200 may be
provided by an engraving of the vehicle registration number on the PAP 0200. The
engraving may be made in such a way that it is visible to and useable by the car park

inspector to validate the PAP 0200 against the vehicle number.
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In yet a further variation of the enbodi nent, the PAP

0200 is authenticated when the vehicle engine is

ignited or when the PAP 0200 is powered on. As

nmenti oned, there nmay be a bionetric identification of

the vehicle owner. 5 RFID techpol ogy may al so be used

in ensuring the robustness of the enbodi nents,

i nstead of just identifying parking zones as nentioned
afore. For exanple, there is an RFID transponder mﬁth

a unique jdentjty enbedded, adhered or fixed ins

tIaerey aHbeher Varr@l;wn/ ohithe emboriments theaP AB 0280 rlba%@enttqated when the
shoul d be a tenper evident type, which is 10 destroyed
oicbizle prgimARDIgnged onvvhsd the BAR 02K isgpawdred on. As mentioned, there
fixation/position in the vehicle. Wen the PAP 0200

irfiaysbd 4 Bioatkuinideatifiodtion of tie vekfticdwenengi ne is ignited,

the PAP 0200 sends an RF chall enging signal to search

for the transponder. The transponder then responds

with an identity of itself to the PAP 0200 and the

R b *‘noq?gt BB B0 o e%fur?°”ﬁn%;§§§éﬁ%%ft g gifbodiments,

IS en sent to the renpte t abase as .
TRRE4E0S Lt IBRO ST Bhine tsy gt%tl%negeaﬁer& Fpggrample, there is an
record of the PAP 0200 identity (as nentioned before,

ViR IBhirenspperes &vithvisunigre) idendty erabegided adhered onfixed jnside the vehicle

wel |l as the transponder identity. If the transponder
ifdentehicle anthettietioApurp@R0 if dbotldthe ar enipet revidenortgpel which is
in the renote database as belonging to the sane

VRBir6Yed cHtBehe PIAIPD [seidBioved Blowe it oMdihal TRQAENDEAtidNéh the vehicle.
PAP 0200 as being used validly. If 20 the transponder

bot Eﬁ Pﬁ?dﬂfd@ Ps‘e‘\f trc]:ggtp Qn) gleg’ﬁléﬁ tha(/&nagten ﬁlgﬁg iq?rqteﬂ,s’ the PAP

ongl ng e sane vehi cl e owner,

ies, th h PAP 020 S ot her
B s e AR SB35 P BB 2 poncer e
This w | revent theft and use the PAP 0200 by an )
ﬁspgt}tlmﬂth%d SHRity ealtwltfotorwf‘gﬂél’@ﬁt) apd, ﬂt?slee@tmegtb@ transponder is
el se' PAP
concatenated with the identity of the PAP 0200 in a text message. The text message is

then sent to the remote database as an initialisation procedure. The remote server has
record of the PAP 0200 identity (as mentioned before, which could be IMSI, IMEI or
any other identity) as well as the transponder identity. If the transponder identity and the
PAP 0200 identity are both recorded in the remote database as belonging to the same
vehicle owner, the remote server will recognise the PAP 0200 as being used validly. If
the transponder identity and the PAP 0200 identity are not recorded as both belonging to
the same vehicle owner, then it implies that the PAP 0200 is being used with another
vehicle, which does not have the correct transponder. This will prevent theft and use of
the PAP 0200 by an un-authorised person who might want to use someone else’ PAP

0200 for his own parking fees.
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0200 for his own parking fees. 35 The PAPD can al so

be installed with a power off alarm which is able to
send an alarm of the vehicle's identity to the server
shoul d the power of the PAPD be severed by any neans,

i.e. by cutting, pulling or d?gconnection. Such an
alarmw || disable the networkK™5 service support for
the PAPD once it is powered up again, and requires the
aut hentication of the driver hinself via his nobile

phone. Since each PnP device represents one vehicle,

ﬂihevﬁﬂﬁ’la caalge bf installsdimitioa pawnr off fabasmy diich; is ahl teserd an alarm
of a parking violation. The parking inspector with his

REIthe pehide’ ngdanevy methe SOrvemyhaudd theeposizr of the RISPBdte sehered by any
parking status if the PnP is renpved fromthe vehicle,

\ibea@b) ileS b§ icOiting! ?ﬁlnngar disébﬁn%btbdrﬁ Suvie bh @laém WAl dikhble. the network
rreans that vehi'cles can park for free. Such

(Vi g .Ogtef AtHL epXPY| gna';etl?rlsd;? e%@eéﬂ EMRN Rjuires the

romtl e|r vehi cl e ord evade
ection fr he D reader. The
E}\’?BP? c{ﬂa %%@‘Si“i“’bgler@ﬂ&%t ory inspection
of the |dent|ty and presence PnP device in each car
I nspection, i.e. before the driver renews the road

tax, any prior renoval or alien PnP can be detected
Binqereacle Bnk devpetepoasenst ondectielp; it wanlil hecyspiil telravgesneh a feature
RFID tag ID, which correlates to the vehicle's

riegh svénbf @ parkinpbeolatidh. e paxidng ipeadtomwitie kis REIDsglkeing device
containing the RFID identity of a vehicle is

" Bé 1R ARt thPsrkehg sty BHSBPnP & bRBvéIBShithy véficle,
thé PAP 0200 and 66+6553323" is the RFID transponder

e\ﬂ;@@% 1§ esﬁm&%ég U «f nQnstﬂ;lg’ey&ﬁéalg : \?ﬁucﬁ’ﬁb card'fha’ %Hl&ésgcaﬁ pa*k for free.

{ranspon used t
the vehicle to a

Such irremovable feature would deter drivers from removing their device from their
vehicle in order to evade detection from the inspector’s RFID reader. The authorities
may also make it a mandatory inspection of the identity and presence PnP device in
each car inspection, i.e. before the driver renews the road tax, any prior removal or alien
PnP can be detected by the concatenation of the PnP’s and temper evident RFID tag ID,

which correlates to the vehicle’s registration number.

An example of a text message containing the RFID identity of a vehicle is
“+677654+6553323”, where “+6776543” is the identity of the PAP 0200 and

“4+6553323” is the RFID transponder identity unique to the vehicle.
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parki ng attendant. For exanple, in the event that the
vehicle's registration or Iicense nunber (which is
conventional ly displayed) may be fal se, the RFID
transponder identity of the vehicle may be read by a
par ki ng attendant using a por%gble RFED r eader - (havi ng
5 a reading range of, e.g. I - 1.5n). The parking

t endant, nma are the RIF[D, identit ith a,.
e R - bl P IBA Pord ey alsg hsute | iabatlysfe Fepicte o a
dat abase as being parked in the area or parking zone.
PaEking aftendapt. djos example, ihéhg eveah that gheyvehiplgishiegisgation or license
each car along with the car's RFDD identity.
Quutiben v high istdoavértpnaily displayed) snayHe fobse khe §FIRtttagsmbader identity
and updated periodically through wireless nmeans (such
ast thd echidle hiay teUsid BYa paikling atldsnt Wingal fortd@leSRIRIP Feader - (having
may be issued by the parking attendant if the

C T g ce of o D ¢
(BB chac B8 1 S0F TWIRE) SuER) il e e D
SAEREP Y I 0! AR PR Bt By BeRBOE B o veing
15 Al ternati vel there i .transponder fixed into

Y, a
tPREkegdnthq ares or Par&IG F9pet e e Dso,epw Hlesipence plate number of

transponder fixed to the cash card reader to identify ]
teeh earsHorgwithrthegar's REHP Hderrety. [Optaanatly « the distrisyseipe to the parking
used to provide further security that the correct

\agthnddne andvupdated pecibdicaléyd tirgugh eviretess eatan®AfucB2B0blackberry push
using the correct cash card reader. 20 In a further

SRADITHR . patiifg BARMBRARayl e isBic@U RthE Paiddafern@dSf the vehicle’s
card reader as singular ‘device. I'n this enbodi nent,

i ; . . bl
e R Rl O o e e B PGS 1
par ki ng session. 37

Alternatively, the transponder may be tagged physically to a cash card reader inside the

vehicle, instead of to the vehicle.

Alternatively, there is a transponder fixed into the vehicle to identify the vehicle and
also a transponder fixed to the cash card reader to identify the cash card reader. Both
RFID identities may be used to provide further security that the correct vehicle owner is

charged by the correct PAP 0200 using the correct cash card reader.

In a further embodiment, the PAP 0200 is integrated with a cash card reader as singular
device. In this embodiment, the display of the cash card reader may be useable to show

the amount of parking fees deductible for a parking session.
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In the above enbodi nent, the text nessages which the
PAP 0200 may send to the renote server may be payable
separately fromthe parking fees. For exanple, the

t el ecommuni cation service provider providing the text
service may provide a quota ofgy text nessages for a
sum of noney, payable when the PAP 0200 is registered

ith the 5 r t e ahase. As the. PAP 0 [ sed
e P, R oh P 1BR s leg TeleB pg ik 100 G6B sena to e
of the text nessages used by the PAP 0200 is_slowy
deprEt svVenmay B Baypble serardieNinpmy Bi§spaikinghfeey uberacxample, the
Typically, the nunber of text nessage used in a single
pelekdmgunicatiasi sarvice pravidertprayidingethe Fext sewigepinay peovide a quota of
first text nessage is sent to initiate parking, a
sextanesshgestfonme samyef mondyS @dyabiie whei eher PAPI0206 6 vetfistered with the
acknowl edges the first nessage . 10 Furthernore, the

i 1BinBfetikdbaAkk. 38Mthe PAF (XDOME Rt Br PURBTg R84 Aferlfi8king session, the
parki ng charge rate, the total amount of charges

[ r ' ; . .
S5 S0 RsAT DTN ERPBIR L IA00 Ep R ARR e et
3B RS CHaPe Bt oDMP NS DB T EbPElex e B e g o nele parking
par ki ng session ma requi re nore than just one or two
tsessionpiydnere than @rrmi:omaénm@sq figsf fox¢ moyeage ds pant Ehindtéate parking, a
text 15 nessages in quota for use of the PAP 0200. In
acéandt thetr messbgel isneset], whenathp aekote gestea clsnovdedgek slie fisst message .
witten into the PAPD s internal RED tag in the form

FHurthefnasre athd infoaBatioddeahtociB vehicle dendreach anthe parking charge rate,
interpreted by the parking inspector's RFID reader.

the t@t&laérﬂ&dtsof%%%f e HEQHQA dndSoVd ﬁiagtséﬂﬁ'i% W& (A orfCmessage.

stored in the when t he parKki ng arts and has a

i f flaguration daily. The ar ki i nspect o .
FrmERiik BORLIANAAL B0, BBl el kA ARG e dogcrivating
of a PAPD, an h arking status thereafter. The )
itwgm%ﬁn%&%hﬁﬁﬁd% ge w&qwa-ﬁwa Sipglg PREkENg session may
former conditions is m ssing.

require more than just one or two text and it is thus more cost effective to purchase text

messages in quota for use of the PAP 0200..

In a further embodiment, the parking status can also be written in to the PAPD’s internal
RFID tag in the form of zeros and ones, which can only be read and interpreted by the
parking inspector’s RFID reader. The status is sent through the wireless network and
stored in the PAPD when the parking starts and has a different configuration daily. The
parking inspector would probe the reader firstly, to detect the presence of a PAPD, and
the parking status thereafter. The inspection may summon the driver if any of the two

former conditions is missing.
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38 In a further enbodi nent, the PAPD parking system
is so able to incorporate auto reinforcenent of
parking. If the driver fails to press the PAPD after
parking, the PAPD wll send the |ocation of the car
to the server e.g. after 5 m es and check if the
driver has viol ated the parki ng rules, if yes, the

mwi | | the arkln nsp tor

3 et ricibar, e BAREE Shobf, S 1o MRDAE 3b dBedrBprate auto
|s attached bel ow. Dr| er stops car does the driver
yewnfereermentof pagkdng. df ths driyer fails tp peass theaP PP\ afigp garking, the PAPD
season checking w dhin tine /\ ticket in the car
pwidlcend therlapatipnpdithe ¢antt@ thesener ergo afterct mimittes ahdtaheek ifahe driver
send violation alert coordinate to server to

dexk etotatee thehgarkinpegles,iif yes thepditencWilb AleitdRé Bearest parking inspector
violations according to their |[|ocations

to summon the driver. The flow of auto parking inspection is attached below:

Driver stops car
does the driver yes
checking w ithin time tucketI in 7the car
process frame? park fot
\ﬂ
activate
Automatic send violation alert
coordinate to server T
to determine the
specific car park
consolidate violations
according to their
l locations
confirmthe specific car
park to check season ticket
status / private car parks Deployment
reinforcement officer
according to their
zones
stop the .
park?
process

In a further embodiment, another communication method or protocol may be used to
communicate with the remote sever. For example, in the case of any wireless
technology e,g, Wimax and Wifi, communication between the vehicle,
telecommunication server and the remote database may be much faster than
technologies presently known, and need not rely on mobile phone technology. In this

further embodiment, the activation button will compile information on the vehicle’s
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confirmthe specific car 15 park to check season
ticket status / private car parks Depl oynent

rei nforcenent officer according to their zones stop
the yea checldn Prieete car process ends 9 process
park? 20 In a further enbodi mgnt, another

comruni cati on nethod or protocol may be used to

[ i . l e, i h .
01855{1}624 a%gtrpsrlwpg Q}SB nﬁe [c%%g@%nﬁgf tglé szl’etél’cge’? 5’\‘[;? c)écg{);{gmgﬁlgawkﬁ% fn?ormatlon

case W' el'ess
communi cati on betweep the vehicle, .teleco i cation
SO TRk serYia 6 LB BIRNSAREA Ry G SOTRER (PEHAERCSt han
25 technol ogi es presently known, and need not rely on
nobi | e phone technology. In this further enbodi nment,
the activation button will conpile information on the

Vehi furthesei@Bodimgentthd PAP0ROOpioech apshalesam LED digplay. ilastead, when
of the vehicle, and communicate the information to

tthe PAPNDL0D i Qicheited,Qhd rdiBott lBtaPaekdend@s BherpatitiRg sARM to the vehicle
conpute the charges. In a further enbodi nent, the PAP

?ﬁ%@g 5 %ﬁg%%éa Shom\ﬁﬁfo‘?&j AvaRb@YowhdrSthae gis/ﬂé‘? g%ﬁlggg has been

Is activated, the renote dat abase

the.Parking status to the vehicle
registered.

Therefore, the embodiments described provide the possibility of using mobile phone
technology, which is cheap and reliable, for paying parking charges. As the PAP 0200 is
not a mobile phone, the functions and the features in the PAP 0200 is simpler to
manufacture use than a mobile phone. For example and as mentioned, it is possible that
the PAP 0200 is operated by a one-button 0203 operation to activate or to deactivate
parking. In this way, the embodiments allow payment for a parking space to be charged
at a pre-determined rate without using a gantry to control payment for the parking.
Furthermore, there is no more need to buy parking coupons and pay for blocks of time
in advance. The TEXT capability of the PAP 0200 allows the remote database server
0400 to time and charge specifically for use of the parking space down to the very
minute, or even seconds. Furthermore, different charge rates for different parking spaces
may be applied by means of the positioning technology such as I-DGPS. Furthermore,
the charge rate for using the parking space, or parking space in an area, may be priced

automatically at a different rate depending on the time.
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owner's nobil e phone, inform ng the vehicle owner that
hi s/ her parking has been registered. Therefore, the
enbodi ments descri bed provide the possibility of using
nobi | e phone 10 technol ogy, which is cheap and
reliable, for paying parking glarges. As the PAP 0200
is not a nobile phone, the functions and the features
[ ' 1ol t puf.act ure. use.t han, a..
08 G deeed P Rieiodh Reny TREBRA HEGin BE L BMoBsiments of
possi bl e that the PAP 0200 is operated by a,
d1Reemhyipg soneeRrss ob jhy inyeaHoR oAligragugseloofhe ebedigentss though not
parking. In this way, the enbodi ments all ow paynent
fcbscrﬁ)eg,aark imgndegde be wathbethe seengad this inmention as claimed.
pre-determned rate without using a gantry to contro
paynent for the parking. Furthernore, there is no
nore need to buy parking coupons and pay for bl ocks of
time in advance. The TEXT capability of the PAP 0200
allows the renote database server 0400 to tinme and
charge specifically for use of the parking space down
to the very mnute, or even seconds. Furthernore,

di fferent charge rates for different parking spaces 20
may be applied by neans of the positioning technol ogy
such as |-DGPS. Furthernore, the charge rate for
usi ng the parking space, or parking space in an area,
may be priced automatically at a different rate
depending on the tine. 40 It should be understood
that the enbodi nents descri bed herein are but

enbodi ments of underlying concepts of the invention.
Al ternatives to the enbodi nents, though not

descri bed, are intended to be within the scope of this
invention as clainmed. 5 10
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41 Cains 1. A systemfor timng the use of a parking
space conprising: a database; 5 a renote device
suitable for installation into a vehicle, the renote
devi ce having a nessaging system neans; and a
trigger; the trigger being capgble of triggering the
nmessagi ng system neans to conpose and send nessages
ggg%%g renot e dat abase server; wherein 10 the renote

se server is capable of recording a period of
time which is the difference between the tinme an
earlier nessage is sent to the renote database server
and the tine a later nessage is sent to the renote
dat Astemsfer timing the use ef/a paskingspadei aoimpgisinge use of a
par ki ng space as clained in claim1 wherein the 15
tri ggerdatabase;button. 3. A systemfor timng the use of
a parking space as clained in any one of the

pr ecedi @hotd @i swhasIekdt ihifIRRhIRE aQfehicidT®hd z%nfokhﬂ,?device having

period in which the vehicle is parked in the parking

20 space. Aamésgé/ilﬁggggﬁéﬁ%hetghgifaﬂght he use of a parking

space as claine e preceding clains

. . . . i splay:
\é\/l;er eint hea th%Q'érE t edtrel\g/éecr%efn%rcta{)]aﬁ)rle SP trgpg-rgclar?Egsthg rr?ésgggn?g System

means to compose and send messages to the remote database server;
wherein
the remote database server is capable of recording a period of time which is the
difference between the time an earlier message is sent to the remote database server and

the time a later message is sent to the remote database server.

2. A system for timing the use of a parking space as claimed in claim 1 wherein the

trigger is a button.

3. A system for timing the use of a parking space as claimed in any one of the
preceding claims wherein
the period of time is the period in which the vehicle is parked in the parking

space.

4. A system for timing the use of a parking space as claimed in any one of the
preceding claims wherein

the remote device further comprises a display;
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said display is capable of showi ng an indication that
the first nmessage has been sent. 5. A systemfor
timng the use of a parking space as clained in claim
4 wherein 5 the display of the renpte device is a
graphi cally rendered display.4§. A systemfor timng
the use of a parking space as clainmed in any one of

the preceding. clai erein the. renpte device

fur ¢ nORCBTRIY s cePBat oY waPGicain o (% sk heswasedies been
dat abase the chargeable rate for the position the
séMpt e device is in. 10 7. A systemfor timing the

use of a parking space as clainmed in claim®6 wherein
the nmeans for indicating the chargeable rate is a
button for indicating to the renote database the zone
ihi alsybl fo fibfie: the\ik€ 6f 4 Parkihg sphcetas ofaifgs ireBlain8 wherein
timng the use of a parking space as clainmed in any

one of i [ i ; vi ce
T G AL A o
nmessages conprises information on the position of the
renote device obtained fromthe wreless positioning

ans. 20 9. A systemfor timng the use of a parkin
gaééya@mcfpar%%gyﬁlﬁ ¢ g harkidgaParesaliamedin apeans of the
posi ti oni ng neans i ncludes any one or a conbination of
GPSprepxdisg clainmapisred| the tesaeth devre further wmprises seangfor pndicating
systemfor timng the use of a parking space as
cl atomhe rémotadytabise thd clidngeable rate for the position the remote device is in.

7. A system for timing the use of a parking space as claimed in claim 6 wherein the
means for indicating the chargeable rate is a button for indicating to the remote

database the zone which the remote device is in.

8. A system for timing the use of a parking space as claimed in any one of the
preceding claims wherein
the remote device further comprises wireless positioning means; and
the messages comprises information on the position of the remote device

obtained from the wireless positioning means.

9. A system for timing the use of a parking space as claimed in claim 8 wherein the
wireless positioning means includes any one or a combination of GPS, DGPS,

iDGPS, Bluetooth, RFID or WiFi.



10

15

20

preceding clains wherein renote database is |linked to
a paynent account of the wuser. 5 11. A systemfor
timng the use of a parking space as clained in any
one of clains 1 to 10 wherein the renote device is
linked to a cashcard or a crediqt card reader. 12. A
systemfor timng the use of a parking space as

Al ' . f cedin .a] ei
CHE BB Ghe R AR BAAA SRR MBS e
systemfor timng the use of a parking space as
oI aPREEHiRR CLai® BHeret omole dahasin ISCR 1 REYTIIE ARFont of the
t he nessages are SM5 nessages, MMS nessages or EMS
nmes¥¥des. 15 14. A systemfor timng the use of a

par ki ng space as clainmed in any one of the preceding
clains wherein the renote device conprises a renovabl e
SIMcard; and the SINA card is connected to the

viahiacdystensfée Fintif@the s of @ﬁﬁkﬁ)gquéeCa% di@hed e akyeHRVSEElaims 1 to
fromthe vehicle only when the SIMcard is renove

d
fromy w?l@re?[?ﬁi@trgmgévdegﬁe is Kitked %0 fi’%as?ﬁé &3P QLaif L4 (['?der.

the use of a parking space as clalned in any one
clainme 1 to 13 clains wherein the renpte device
conprises a non-renovable SIMcard. 44 16. A renote

devi ce conpri,sing. a housing;. ) .
12. A'system for timing the use of a parking space as claimed in any one of the

preceding claims wherein the remote device is installed in a vehicle.

13. A system for timing the use of a parking space as claimed in any one of the
preceding claims wherein the messages are SMS messages, MMS messages or EMS

messages.

14. A system for timing the use of a parking space as claimed in any one of the
preceding claims wherein
the remote device comprises a removable SIM card; and
the SIM card is connected to the vehicle; such that the remote device may be

removed from the vehicle only when the SIM card is removed from the remote device.

15. A system for timing the use of a parking space as claimed in any one of claims 1 to
13 claims wherein

the remote device comprises a non-removable SIM card.



t he housing containing a tel econmuni cati on neans the
housi ng having a button; wherein. 5 the button
capabl e of conposing a first nessage and sendi ng the
first nessage to a predeterm ned nunber by the

tel ecomuni cation neans. 17. Agrenote device as
claimed in claim15 wherein the first nessage is sent
t1 l,og._a éirst tine.in a renote server. 10 18. A

r nétlgm(%fi/ CECLOM Y ed i n any one of clainms 16 to 17
wherein the renpte device is installed into a

vehi c|%OWBE A renpte device as clained in any one of
clains 16 to 18 wherein the device further 15

conpr ithebousingeanggningladele¢ymmheicaiimeneandithpheuging having a button;
informati on on the operations of the renote device.
Atherdinr enot e device as clained in any one of clains 16
to 19 wherein the device further conprises a blinker

5 Wwhereitfe Bﬁ'l@orgéaitpﬁﬂﬂ@ lof Bbipsing ARt ileGsalok hRd sé‘f%l‘ﬁfgatﬂ@ fid@$nessage to

been sent 2 0 the renote server and the i nker

t [:nki . as been sent

PRk lir B9 A RIRBE MR BREGEY, 0

claimed in any one of clainms 16 to 10 wherein the

device further conprises a further one or nore button,

wherein the area which the rempte is in can be

slet Acer@tedryivseasichémed itclpim 1 hwheseinsthe fssqaggeagsyis sengto log a

further one or nore buttons. 5 22. A renote device as

cl afirst timierinamgmoweenfer.cl ai ns 16 to 21 wherein the

devi ce further conprises wreless positioning neans,
10 wherein the first nessage contains positiona

18. A remote device as claimed in any one of claims 16 to 17 wherein the remote device

is installed into a vehicle.

19. A remote device as claimed in any one of claims 16 to 18 wherein the device further
15 comprises a screen, whereby the screen displays information on the operations of

the remote device.

20. A remote device as claimed in any one of claims 16 to 19 wherein the device further
comprises a blinker wherein the blinker blinks when the first message has been sent
20 to the remote server and the blinker stops blinking when the second message has

been sent to the remote server.
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informati on of the renote device obtained fromthe

W rel ess positioning neans. 23. A renote device as
claimed in any one of clainms 16 to 22 wherein a second
nmessage 10 pursuant to the first nessage is sent to
log a second time in a renoteygerver; wherein the

di fference between the first and second tine define a

ri,od o ine. 2 A, renote dev
eGP m8ledeE i Sl BB T R B8 LT i e B¥ice urter
connected to a cash card reader having a cash card,
wh eFUNPISEH, aé%laﬁmona SF BYoFR Pritpn, whergincBE areagvhich thegemote is in can
period is deducted fromthe cash card. 25. A renote
devbe seleptedcdng heddclidedaimytho fiest ofessaigabprghelfrther g or more buttons.
wherein the device is connected to a credit card

reader having a credit card, wherein an anount

determ ned according to the period is deducted from

tﬁeA%ﬁGtetdeQﬁ‘é% cE¥né®in thgr&x@étf RlaHIRY 16 B ?ﬁwﬁé@hﬂﬁg db#ice further
any one of claims 16 to wherein the period is

! nd&&gﬁaﬁﬁ\ég v\f?lfeletspgosﬁqg %Hl%a e%%leelrg@\é' § ﬂl%sg‘égaclo{n&%dposmonal

g spacte | cle

dev1 e as, clainmed in . Ia| 16 to

SHeEAR of HegemplhBiihe SPBiSH R Howdelges bopbisning means.
message or EMS nessage. 28. A renote device as cl ai ned
in any one of clains 23. to 27 wherein the 5
tel ecommuni cation nmeans is a SIMcard. 29. A renote
ddvAgemat: deivaerms dlaimedimyanyrome of chiims b6t wber2h a second message
wherein the first and second nessages are SMS

mesp@gemt MM fiTRSaaeaR i9EenthlogRSeagrbtimd th Bfmdle server; wherein
renote device as clained in clains 16 to 29 further

g?g@%'scﬁf'fé’rgn& detwEHhGhe G aRd Secofld i HeHiRl b Beridd HEiLNI
24. A remote device as claimed in any one of claims 16 to 23 wherein the device is
connected to a cash card reader having a cash card, wherein an amount determined

according to the period is deducted from the cash card.

25. A remote device as claimed in any one of claims 16 to 24 wherein the device is
connected to a credit card reader having a credit card, wherein an amount

determined according to the period is deducted from the credit card.

26. A remote device as claimed in any one of claims 16 to 25 wherein the period is

indicative of the time the remote device is stationed in a parking space for a vehicle.
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31. Arenote device as clained in clains 16 to 30
further conprising neans of comunicating with an
RFID tag; 15 the RFID tag capabl e of displaying
informati on fromthe PAP;, whereby the infornmation
fromthe PAP is displayed by yge RFID tag. 32. A
renote device as clained in claim31 wherein the RFID
is positioned to display informatjo romt
P2 R e e IS s Be Ty he's? S R el g first messae
clainmed_in clains, 16 to 32 wherein the renote device
i s 15japXMP massage oMMS megssge ef EMsmassaganper - evi dent
nmeans capable of indicating that an attenpt to renote
t he device has been made. 47 34. A renote device as
clainmed in clainms 16 to 33 further conprising an
aBaAmemuieate®ice ak bRimédinmanySnt bf gRAKEDE WENwherdkrthe
supply to the renote device is disrupted. 5 35. A
SY Stefitbmptunidafibi thehReiswIMPEard, Par ki ng space as
claimed in claim1 wherein the triggering is
automatic on wireless detection of the renote device
in a specific location and/or a specific tine. 36. A

stemfor timng the use of a_parKki space as
2D EO ey o e asticgh BBy oo 6 CLakes o Ioh oY g b firsg nd
is by GPS, DGPS, iDGEPS, Bluetooth, RFID or WFi. 37. A
systesand messages arg SMiemgssegest MMPpandshaggs opEMS messages.
claimed in claiml1 wherein the renote device has neans
for indicating to the renote database server that the
renote device is in a specific location; 15 the renote

devAGembiérdeRie abaRimEdihsclditis 1i6nd 20 drk g chbMptikiag AdNMBkE capable
dat abase server

of indicating a parking status.

31. A remote device as claimed in claims 16 to 30 further comprising
means of communicating with an RFID tag;
the RFID tag capable of displaying information from the PAP;

whereby the information from the PAP is displayed by the RFID tag.

32. A remote device as claimed in claim 31 wherein the RFID tag is positioned to

display information from the remote device remotely.

33. A remote device as claimed in claims 16 to 32 wherein the remote device is
installable onto a vehicle using temper-evident means capable of indicating that an

attempt to remote the device has been made.
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that the trigger has not been triggered after a
pre-determ ned period of tinme. 20

47

34. A remote device as claimed in claims 16 to 33 further comprising an alarm;

wherein the alarm is triggered when power supply to the remote device is disrupted.

35. A system for timing the use of a parking space as claimed in claim 1 wherein the
triggering is automatic on wireless detection of the remote device in a specific

location and/or a specific time.

36. A system for timing the use of a parking space as claimed in claim 35 wherein the

wireless detection is by GPS, DGPS, iDGPS, Bluetooth, RFID or WiFi.

37. A system for timing the use of a parking space as claimed in claim 1 wherein

the remote device has means for indicating to the remote database server that the
remote device is in a specific location;

the remote device further has means for indicating to the remote database server

that the trigger has not been triggered after a pre-determined period of time.



