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1 Parking Pavement System Field of invention 5 The present invention
relates to a payment method for using a vehicle parking space. Backund
of invention Typically, time-based payment for use of a parking space
relies on parking systems 10 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 prg- d time in_blocks. If the vehicle
owner uses the parking space%@%%ﬁé SHH{”IQa §y5!c a block of time, he
has 15 nonetheless been charged in advance for the entire block. A
gantry system provides the opportunity of monitoring the usage period to
oalenrageLkacy. However, a gantry system requires an area to he
cordoned off so that entering into and leaving from the parking area is
controlled. It is not uncommon to see vehicles 20 having to queue to exit
through a gantry as the gantry needs time to open and close successively
forieashseahiskennrhermare ifrgsiieMEeeRSES IQMBINIAIRA SEEHIE o space.
gantry system are substantial and “ongoing. 2 A recent method to pay for
parking charges uses mobile phones to log the time of use.

Subsequently, payment is made through monthly billing or is taken from a
pEergaichaccoint.sAtibaugh it seems that paying for use of a parking
space would be more

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.



5 convenient in using the mobile phone payment system to replace the

gantry, meter or coupon systems, it has in fact become more difficult. For
example, the vehicle owner will have to spend time to compose an SMS

and to call in to a payment server, However, not everyone is familiar with
SMS technology, especially elderly people. 10 Therefore it is desirable to
provide a system for time-based payment for the use of a parking space,
which does not inconvenience the getting into and out of the car park and

is without the hassle of the multiple options and selections in the mobile
phonechasethsnetnad: b Surmman.efdhesnvenion b airst asPecthe of use.
invention provides a system for timing the use of a parking space

contpusing B daiabasei sniemeatesdeviea stitaigifag nstallatian it Aore-paid
vehicle, the remote device having a messaging system means and a
triggeunthaittiggets heingcapabie,20:abtriggeing thei Messaging SYHeMore
means to compose and send messages to the remote database server;
whereini thei rarsiote aiabaise sesvepis capableehrecarsling aperiadoteter or
time which is the difference between the time an earlier message is sent
tothporesyetendatabase terveramnd thertitiera latefanessagr ishserhiolth®wner
remote database server. 3 J In a second aspect the invention provides a
revrbte deviceaohiprising afpousing S8 hodsing:containipgyenent server.
telecommunication means the housing having a button wherein the

btfiel capatie of pomposing afirst nfeSagetandoge nelipe: thigy firterly people.
message to a 5 predetermined number by the telecommunication means.

Therefore it is desirable to provide a system for time-based payment for the use of a
parking space, which does not inconvenience the getting into and out of the car park and
is without the hassle of the multiple options and selections in the mobile phone-based

method.

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
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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Brief description of the drawings It will be convenient to further describe

the present invention with respect to the 10 accompanying figures which
illustrate possible arrangements of the invention. 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 oOf the invention, 15 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;
iapte 2AdINSUAleR BRAINRLYBFSIRA.0L NG RMALE AeVise OLFIBU'R Ziing, the
Figure 3 shows an example of a graphically generated gllgpllsay thich is

mayhe,useeiniihe embodiments diystrated é@e@%ﬁé‘hg\%fé%%gtéﬁsﬁerein the

flowchart showing how the embodiment of Figure 1 is"used; Figure 5

Hustiatas & pysteBharsrding 10 a futher.ambodiment.of the nvention:,

Figure 6 illustrates a flowchart showing how the a remote device as shown
thedenbodimanthoffigyra 2iokdaisastivaied fdguwe 7 illustrates a
flowchart showing how the a remote device as shown the 4 embodiment
of figure 2 or 2a is deactivated; Figure 8 illustrates a third embodiment of
the invention; and Figure 9 illustrates a further embodiment of the
iRvientiest SDetadlechelégsrithtion of the referred embodiments Figure t
illustrates a vehicle park system using an embodiment of the present
invention.

It will be convenient to further describe the present invention with respect to the
accompanying figures which illustrate possible arrangements of the invention. 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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A vehicle 0100 is shown installed with an apparatus known as a
Press-And-Park (PAP 10 0200) 0200 in this embodiment. When the
vehicle owner 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 tine and the PAP 0200's identity.
Thus, a record of the point 15 in time in which the vehicle was parked is

regvidedh othe demote fatahase, server; 0400. Conversely, when the

vehicle owner wants to drive the vehicle’away from the parking space, the

viebicle LMNer Als0, AUy JHGFES 1 GrdRagiiygtesnihe PAP 0200 to

communicate the time and the PAP 0200's identity to the remote database
san(eE 04005 3hys, thenrmals datahase servesA4q0 may also have

record of the end time of the 20 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 tvgbicle daf Msing theepacking SRagRHAm B this description, ‘parking

space' refers to the actual plot drawn on the ground of a parking area,

into which only one vehicle may be station, as is typically in most

countries. 5 it is thus possible in this embodiment to charge for the use of
thegparkiigspaee 10 thelppacise/seaondn inwes &l Rleekoot RIpLESs: Mvention.
Figure 2, the PAP 0200 is shown comprising a housing 0201, a display

screen 0202, one or more buttons 0203 for operation of the PAP 0200

and a wireless means 0204 of 10 communication with the remote

datediase §éPlersCA00Tnetdisplayitacreend202shaybe as a Press-And-Park (PAP

0200) 0200 in this embodiment.

When the vehicle owner 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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for example, an LCD (liquid crystal diode) screen 0202 having a size of

4.5 inch. Preferably, the PAP 0200 device is E911 compliant. The PAP

0200 also comprises an integrated, or embedded, SIM card (or an

equivalent 15 technology, depending on the technology of the day), which

is not visible in Figure 2. The SIM card ig used to communicate with the

remote database server 0400 by text messaging e.g. Short Message

Systeim dechitology . FiherafosgadiierFAR @200 maydutidndthisn on the ground of a
embodiment, does not have speaker and audio receiver features.

Typically aeethiidi20wacty setyiceprosticees may provideithe XiMessagingn most
service Furthermore, the remote database server 0400 has capabilities to
parsettiee.text message that is sent by the PAP 0200 to the remote

database server 0400. 6 The SIM card is encoded with the number to call

in to the remote database server 0400 400. Thus, the PAP 0200 need not

have a telephone keypad to dial the number for sending the text message

tdt thetretniptes dataibabe senber 0400, tas theznuimbiee isspref determimedspace to the
Furthermore, the PAP 0200 comprises means for automatically

cRiREB OB dhaLtextmessaglk ¢ bénsent to the remote database server

0400 when activated. For example, pressing on the activation button

0203 causes the PAP 0200 to both automatically compose a text

message and send the text message to the rewrote database server

0400 HUS, treFeB AdORded fortheouesisto paihfuliny P8 theatdiapamndscreen 0202,
then select the number to call in to the remote database server 0400 _

THIS R patfichiiipuSefld tor e ieefiiior pedpROVRatevinstdeencans 0204 of

navigate through the many options typically available in a mobile phone.
communication with the remote database server 0400. The display screen 0202 may be,

for example, an LCD (liquid crystal diode) screen 0202 having a size of 4.5 inch.

Preferably, the PAP 0200 device is E911 compliant.

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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In this embodiment, the SLNI 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 15 vehicle installed with the PAP 0200 has
one SLVI card for the vehicle's identification, In turn, the PAP 0200 is
permanently installed in the vehicle and gan be used to identify the
vehicle. Typically, the SIM card's identity is the International Mobile

Soksstibetaldentif:(MMS . hhed JMebds dnown inthe art ek ig Mguedate 0400

the purpose of identifying the SIM and the service provider to which the

Sibb canghis subsetiberkod0nAdternatively, zéifie@é}ﬂqmbil@y%@r@ RUMBEY Sumber for
uniquely linked to one SIM card in a country, it can he said that the

vehiglegnay heidestified by the phone aunheklinked to4tire SINhealGmber is pre-

In this embodiment, before the owner of the vehicle can use the PAP 0200

talpayfordanking fees: the PAP 0200 hasjasee registeradawithitRally composing
remote database server 0400. As a non-limitative example, the

reigistrationinchsdes becording intorthedeateb database senen®4AAtheated. For
identity of the vehicle owner, the vehicle registration number, 5 the billing
accoupkefrgmewhighdhetbwneriwitide paying bizopading fees fremp theoo to both
IMSI of the SIN1 card, as well as the phone number of the SIM card.
Furthreatorey enteping, 2 embeddingearburnidgithesnumbenfercalling thee database
remote database server 0400 into the PAP 0200 may he considered a
stepyén Pagistehng therP ARO268] Withthheyrenmotenidatibagpeshpvex0d00then select
Preferably, the number to call the remote database server 0400 is 10
steretinbanorceiasatlehnesnonyg idatheasSi Ve card 0400h Bs aiR@GMicotaaty useful to
least a non- volatile memory such as an EEPRONM.

the elderly or people who are not keen to navigate through the many options typically

available in a mobile phone.

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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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 15 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: "0930 Start' 20 T .start time The text message is then

sentiin theremate databasenseivae 04Phawieh Rarse s thanMPaSageNPNo pay for
the start time. 8 Alternatively, the rext message may not include the time

staminasibe servesppeating thesamotedatabasersenmanR400:0a% itS ver 0400.
own clock and is able to obtain and enter the time into the remote

database sémvin 0400:thenloment itigoeives thedextmessagdniSdhigie remote
alternative, there is greater accuracy in time-based charging as the clock

islinathee databadé)@rid ndtinthel vebicksolwnerscP AR 020Q;1whighhasma number,
risk of being tempered with. Although the IIvISI is not shown in the text
nessdgeg the dMS Fisrerndodedhduning texii] 10 tranismissipariang the mobilehe IMSI
phone service provider is nonetheless able to detect the LM4SI. The
LM SidsSpelssend tethvectemote dhtabasensever 0406 by thedmabileephonre entering,
service provider to query, match and find the identity of the vehicle owner
ifHE ¢émpter databasésener0400 retoishdrthistwaey|dvayehicte'8400 into the
identity number, the vehicle's
PAP 0200 may be considered a step in registering the PAP 0200 with the remote
database server 0400. Preferably, the number to call the remote database server 0400 is
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:

“0930 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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owner and the vehicle owner's billing information such as his bank
account may be 15 queried using the IMS1. 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 deagiivating text message. For
example, the text 20 message may be .:1230 end” | End time 9
Optionally, the button 0203 to compose and send the deactivating text
message that is a different one from the button 0203 used to compose

anttsend it astivatingitextgimneassage, ihelutherg-aien BV BItaN SO &R r operating
PAP 0200- Alternative, they may be one same button 0203 which is

toyg lechtoalieratyelraativate and ideactivatedbeRAP §2004mb2ain and enter the
consecutive operations. Typically, the deactivating text message also

contaimscthectimedre whichathesrressagmishcompesed: Bengethesesangiessage. In
text message in pursuance of the activating text message, the time in the
déactivatingi textimessage isctaken to- e thenentatisdecal the parking c1&k is in the
Similar to the alternative described before, in a variation of the

etbbdiment] the idebetieatirig dextome $580 € HEE dvhathchataini theo firenif tempered
[he remote database server 0400, on receiving the second text message,

isvalhle to take the time from the clock in the

Although the IMSI is not shown in the text message, the IMSI is encoded during text
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 IMSL

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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server running the remote database server 0400. 15 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 chargegate is used to calculate the total
chargeable amount for use of the parking 20 space. Optionally, the
clizsgeable, amaiinionay e re-calsulateshirrowatitervals dhemessage that is a
database before the deactivating text message is sent, while the parking
tintietisestillobeing manitosedoso0thed the eharging Fecorthin theremotR tvating text
database server 0400 is updated regularly. 10 The display screen 0202
omthieaPA RO 200d s toudisplayh ahe Sual inhcatior that the hagtiMaling one same
text message has been sent and that use of the parking space is thereby
béingpitifd orhivbnitaregt far feeicharging.yThe vagssagemayhe ase PAP 0200 in
simple as a digital display of the word "Charging"”. Optionally, the PAP
0200:may comtimaadiysupdate the display 5 to show the time lapsed since
the start time. Optionally, the remote database server 0400 regularly
calculates the charge amount incurred and updates the PAP 0200 by text
messa ing, such that the PAP 0200 display may he regularly updated to
sHowitAky clirelatthicutied ichargesaOptionaliyi @vethmarecnforrhatiahe message is
may be shown in the display such as a transaction reference number, the
stafrted i vshiblesaombar gtendtaghichimay beexfricted dranmthesxt message,
remote database server 0400 and sent to the PAP 0200.

the time in the deactivating text message is taken to be the end time of the parking.

Similar to the alternative described before, in a variation of the embodiment, the
deactivating text message need not contain the time if the remote database server 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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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 15 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 020§ may have more than one
display means. For example, the PAP 0200 may he connected to a screen

0202 dnsialled-adthe ctashhaandqf theyehiclefer the parking altendantida tat the

see, and to another screen 0202 positioned inside the vehicle for the

vehicleiawna tadeade 2dsThe displahonithe scraanOg0%iMayRg-as thereby being
conventional digital or LED display. Preferably, however, the screen 0202

digptaysrinformatiorndn geaghicaly generated iMages. AMassaI IN @gital display
graphically generated image is not presented in typical font types and the

RARN200rdantTal therefaype e easiyh ackediotorand ipade to dispiaye khe display
information to fool the parking attendant that the PAP 0200 has been

activatedtandnpdymentisdeaingscharged. GiguraiByshaws moiexaniple: ot aver 0400
graphical image of a word “lumper’, which is not presented in characters
inctypicdl fontsy | Rrsfehabiyiatige graphicahdmage dhisplayed istaediBtarte@doo by text
text so that there may be further prevention against 5 forging of the

paxkitvig imessage that thiee PAFPO2DW dispiby. SincebtheckGBridispldysd to show the
parking status,, it would be good to use graphical representations instead
ofuernfepasertationg@s isQussibléy tocfongeradisiply of parkingy statasora in the
text, i.e. affixing another alien LCD display into the PAP, which can be 10
controliet: ehd displayact oy deifves s mobile phomes whithalsbameansethaimber etc,
vehicles can

which may be extracted from the remote database server 0400 and sent to the PAP

0200.

The PAP 0200 may be pésitioned 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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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 logo of the
day for a said payment type. Thus, copying 15 of the graphics into
another device becomes impossible as the former mechanism disallow
the loophole of parking forgery, in additign, despite the fact that the driver
may get a replica PAP which allows him to forge a text display, he will not

be aRledaforgergo Orap %15‘59@%(1%%Ithpﬁﬁefwl&her()‘ééﬂaﬁ!ﬁnb%gﬁhgcuV‘lted and

embodiment, the PAP 0200 is “connected to an electronic cash card

readekfromavhish: Raymentiis axyagiadingtaniangousty, %’?%ﬁﬁqpifnpﬁ@%t a word

charged to a bank account. 12 In yet a further variation of the

embgsimenhithe PAR GG Isconneeiee 10ia eyl icayd readerft0Mme graphical

which payment on credit is taken by the operator of the parking space the’

momentithe HAP Q20Qis:used tedndicate: thatthenparkingdsicompletedicd against
In yet a further variation of the embodiment, the PAP 0200 further

campriges adpnkenwhick rdicatesrhat@aetivation text message has

been sent to monitor the parking, and which may be easily noted by the

parking attendant at night or in a dark environment. The blinker feature

serves as a visible cue for the parking inspector for doing inspection at

nighte Ablirkingilightyinatiperketyctamoild shovbthatdhecdriver-hgis &0

parked the vehicle, on the other hand, vehicles that has no blinking light in

thepRnfhteleadyshows Awiolatjorsamnd: protptspiha ifispedtapéar digriority parking

scan. The beep tone alerts the driver that the parking process has started,
itsél8o served.asaaffixing another alien LCD display into the PAP, which can be
controlled and displayed by driver’s mobile phone, which also means that vehicles can

park for free).

Since the graphics is under secure key encryption that changes on a daily basis, itv 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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reminder to the driver to stop parking prior to starting the vehicle 15 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 inythe screen of the PAP 0200.
This may provide the advantage of flexibility in allowing 20 several
dafabasesarerated:y different.senviceRravidex foobeselested Rl o a credit card
payment. Selection of the list of numbers may be effected by selection
andmavigatiombutiensm 020hpievided ar:ihe PAR 029000th@SEaRMg space the
0202 may he touch-sensitive, 13 In yet a further variation of the
embadiments Ahe RIORs0200 mnay Ravelan idepitkwhich dspetdne IMSI,
and which may he nonetheless sent by text messaging to the remote
database server 0400 for identifying the PAP 0200. For example, instead
of the IMSI, the PAP 0200 may use an International Mobile Equipment

|dentitys (fME By tenidlentity bt itsethbBae ME | idefiffes2tie AR Q20hasam blinker
equipment, unlike the IMSI which identifies the embedded SIM card. The
Livtt¢hs iphesentizaisedchin adkinolile phones tasidentifythe phones the parking,
regardless of the SIM cards in the phones. In yet a further variation of the
emBodimemsy differeily cloard & yabe g misiy bet appliedatf goecoardingitokhe
time of the day. For example, peak hour charge, such in a work week
dayy irnanbe. MorebExpentivecompased tovnonkpeakhotieghakges sughasr for
in a work week night. Furthermore, different charge rates may be applied
adeoglingrotine daysFordlimkiplelighthie parkiskidpaceris rhevbusingssiriver has
district, the time-based charges for using

parked the vehicle, on the other hand, vehicles that has no blinking light in the PnP

clearly shows a violation and prompts the inspector for a priority scan.

The 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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the parking space in the weekend may he cheaper than in a weekday. In
this case, the 15 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 embodimeg, information such as the
identity of the vehicle owner, 20 the vehicle registration number or the like

andyalsofthenbillinggiceosmhmayhiel seatanew piethe sematerdatabasntity which
server 0400 from the PAP 0200 every time the text message is sent. This

willl iedlowdHe/isformationcto beycbangedpasily, RrovidingthaRossibility i@e remote
update change of owner and billing account in the remote database server

0dfehAs seiveriiandifnitativei éxample fhe nevoinfesmationpmainb@ad of the IMSI,
pre-entered into the PAP 0200 by a keypad. In yet a further variation of
thieeepifodithentathesP AR D200 miay:hé/adtilated, gimbnddactivate®oB]) to identity
biometrics authentication of the vehicle owner, This provides better
segufityliiehBemote détabdise s8FvéR 0400 has direstaacess!tbethcdb@il§] which
account of the vehicle owner to take payment. In yet a further variation of
théeeiisoditnems e Ehidanddd MesEhgifg Servipe (EMS),scH0i MMSarbothehones to
mobile phone messaging systems may be used instead of text messaging

i degMsiirighradadiasttetesiaRARN 2001 havihg somesot the discussed
features, for example, a keypad for entering further information and a

Start and a Stop button 0203 for, 15 respectively, sending activating and
deactivating text message to the remote database

In yet a further variation of the embodiments, different charge rates may be applied
according to the time of the day. For example, peak hour charge, such in a work week
day, may be more expensive compared to non-peak hour charge, such as in a work week
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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server 0400. Also illustrated is a blinker 0206 for night parking. As a
non-(imitative 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 20 display graphical text. As mobile phone

communication technology is used, evenythough a mobile phone is not

used, the advantage and speed in network and communications such as
CaM.|GRMAe Wi @edRG aetwesk.maybe sxploited: rTywically dhep A 0200 by a
processing time using a CSM 15 network is 20 seconds while the

preeesging time using a 3G network is about 6 seconds. Alternatively,

other forms of wireless technology or telecommunication technology may

he used, especially those that may span across an entire city, such as

Wimax coupled with WiFi technology that is able to offer a coverage of

200 miles apartr Funthermose, hsembudteless eehnalpoy2m@ayalsotbeactivated or
used such as Internet-telephony in conjunction with text messaging
tethnologylsochbasoice averelRiprotecol ete: Figlice: doisanothels provides better
flowchart depicting how the owner of the vehicle uses the embodiment. In
stepu40p i thieeviehicke dwalersdrives:thiiVehiclelintor aqgarskingtspaeakdcount of the
which is payable using the present embodiment. In step 405, the vehicle
oviaterlactivates théRAPO200, 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
obpgey s further variation of the embodiments, Enhanced Messaging Service (EMS),

MMS or other mobile phone messaging systems may be used instead of text messaging

L.e. SMS.

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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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 word "Charging’,
Monitoring" or even "On". 20 When the vghicle owner wishes to drive the
vehicle away from the parking space, he uses the PAP 0200 such as by

PHeSSG s Rutan;0203.0ndhe.PAR 0200 tossend 88 18 the bout 6 seconds.

remote database server 0400, at step 420. The text message preferably

containgindicating hahiher usealthe daking sRacrhastomea e anaiblogy may
Alternatively, 16 however, the text message may just contain an

indicatianebthridentineahtheRARp A20G@ndiherend imesBaind & imax coupled
second received a text message, the remote database server 0400 is
theirebyy itatifieghthag the dext messageindicates thabiheoparking RRAOFurthermore,

has ended. 5 The remote database server 0400, at step 425, takes the

difference between the; gtart finieo arduead dive 10 compuiedReRARKINGconjunction

duration. The remote database server 0400 then multiplies the

timehbasedchagge ratd nithetheudhratidoiaf paskirgpspace|wse to compute

the total amount payable by the vehicle owner, at step 430. 10 Optionally,

at step 435, the remote database server 0400 sends a text message to

the PAP 0200, which causes the PAP 0200 to display the total

chiargeablearmouhtr flowchart depicting how the owner of the vehicle uses the
embodiment. In step 400, the vehicle owner drives the vehicle into a parking space
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

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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Optionally, at step 440, the vehicle owner has to press a button 0203 on
the PAP 0200 15 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, {he remote database server 0400

may be linked to the 20 vehicle owner's account in a bank and may thus
directlyciakg-Paymentfrom the vehidls, aungr'sRank srcount YRIRG-Eashne pap
Card 17 The PAPD, after receiving the appropriate fees deductible, sends
aRbosignahtosedust. the amnauntina smarcardteaderwith freausneYe darabase
(B). The end-of-parking message sent time (T) is recorded also in the

seimver. G100 an evertywhargdiercashecard isdQh SRR eaNtaiBS arking period
insufficient cash value to pay the said parking fee, the LUt. Will emit a

negativie gignal (-) to the PAPD and cause it to send a failure message to
the server to continue the parking charges, which includes the difference
between the failure message received time (F) and end-of-parking

message seat time (T), The PAPD sounds an alarm and displays an
intesnahgenérated iessagei0d 0 Bapking stitcharging: pleasecinsert ¢ashart time
card and press again An additional $0.10 can be imposed for each

unsuccoessful deductjonctoigethek withl theiparking chargesauntilsthearived400 then
inserts a valid cash card with a successful deduction. 15

multiplies the time-based charge rate with the duration of parking space use to compute

the total amount payable by the vehicle owner, at step 430.

Optionally, at step 435, the remote database server 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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Similarly. if the user ignores the message and drives off without
performing the above, the parking charges will persist until the end
operational hours of the parking lot. An additional administration fee plus
the total parking fee will he imposed. 20 On the other hand, if the
deduction process is successful, the J.Uywill emit a positive signal (+) to
the PAPD and cause it to send a successful deduction message back to

the,eserven ta end-dbe entrePaping MIRCESS. JhereafierJhek ﬁDSWH | to deduct

display a delayed messa e to the respective PAPD |nd|cat|ng the

d%ﬁ&&@afﬁdfkﬁqarfé%scaﬁbreéféaw@ beauearking Fdae $1 55 -ThHRYBessage sent

ThePARR mayuseacraditdQp-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

réadercthat allmmsmﬂl@aymatﬁm user d0oveuld-have ot d:LhMiMue to pay
$ 0. OO ach tim APD will alarm the user when 18 a minimum
value® gﬁy ¥ 06 %ggetfft‘gl It e PRPOFFEH Udaghe EALHP and cause it to

tméasctmmts sentigdhe &ers&ewéomee@rd}keetmqgmalwmesﬁ MEans iludes the
S WIFEi etc. for. claims accountln and ud|t| y the p

opera’{%lrce'shfﬁe BABE & ?:a{}lm!a iSO Wiite the par |nbm§ SSR6r T %%pagﬂf:lﬂl%fr message

pankinigntyPe) ifite 8AdSachableactivenRRD! gy (powereck iy goirliked message:

lithium batteries for high temperature, applications). The latter is

configured and to be used in one PAPD only. This enables the driver to

display thekiag onltkbadasisbpredanindsoredgnctod parkingsingpeéction. The

parking ends with the driver pressing the PAPD after the RFID card is

inserted. This 10 mechanism allows the driver to store the PAPD in other
pansdtitheyehicld reghdethiaposed for each unsuccessful deduction together with the

parking charges until the driver inserts a valid cash card with a successful deduction.

Similarly, if the user ignores the message and drives off without performing the above,
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 L.U. 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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constant exposure to the sunlight, and allows the integration of the PAPD

on the vehicle's control dash board. 15 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 fromg8:30am to 5:30pm, $0.50 for

half hourly parking, "B" for car parks operating from 8:30am to t0:00pm,

SO.-hirenhalfhowly,2Qparking and rdech "B’ 86 FeRreaening differgNtusage. Each

charging patterns and different car parks has means to allow the vehicle

omngrtaddentibnthe zengetihepating sRace:iNwichidie parked biSPRS, Wik

car. In this way, the remote database server 0400 may be informed of the

chargertypenandcselectscasyitalie chaso@d ate farcalerdation, 19 In this

further embodiment, the PAP 0200 may comprise further buttons 0203 for
pressing the charging type buttons. For example, the vehicle owner may

he able to press a button 0203 from a row of charging type buttons 0203

ohithe’RAP 020Q11to seléet the pakiatgingdypefanchthearpeess theking type) into a

activating button 0203 to compose and send the 5 activating text

ndessagelcTde tex Mo ssagpathus ddryposediwill includearnicentifidgtiaBmperature

of the charge type, which the remote database server 0400 may use to

querycioraire. dhargelrate ofthiat zohend\letrativelyinthedBtENs G203 Tois enables

selecting the charging type may all be capable on being pressed to both

chmgoseran dotivatingeteog nedsadesiiivichl/ incldelecthe feoperideptifisatioion.  The

and to send off the text message to the remote database 10 server 0400.
parking ends with the driver pressing the PAPD after the RFID card is inserted. This

mechanism allows the driver to store the PAPD in other 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.

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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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 15 zone is keyed-in. The
text message generated to include informgtion on the zone may look like
this:>> "0930 charge D Start" The charge type alphabet, which the
vehigle isiparkedm2QiStart tithe ATy pizadlymayt aohpecessanbyy, Higons 0203 for
different charge rates of different zones are pre- determined and are
recorded inctbereimoterddiabase Serven40.(Thesafokes the:2Qapamiavlano press
charge rate for the zone in which the vehicle is parked may he queried
froit thie QRAtalhase using the lzoge idemtificatiarn, V20 istHeeMAPSOAND to select the
calculate the charge for the parking duration. 5 The owner may be made
awareiog theozonedtohwinichetiset parkiny s pace belongiX)3 prefesatplysdyind send the
means of signboards near the parking space. In this embodiment, the
SeeeEN 0202xpthes BAPIDR200 N ey it displayitipesedneiivhichidhan identification
vehicle owner has selected when activating the PAP 0200. For example,
thé Werahage [uippertiv Fidurecaniayiweabiabe the tatiébithe zonedimuery for the
which the vehicle is parked, so that the parking attendant knows that the
COMELt FURS hHSHEES s lestedi spld. iHdicatéeniPine futivdtirignteste Rigueang type
6 is a flowchart showing how the PAP 0200 may he activated in this

may all be capable on being pressed to both compose an activating text message which

include the zone identification and to send off the text message to the remote database

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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15 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 20 the text
message to the remote database server£3400, the text message indicating
the zone to the remote database server 0400. In Step 0720, the database

apeties!its Jecord Ry the INTRhefithe ted messagader theiidentitywef dheried from
vehicle and the owner, and adds the vehicle number to a record of 21

vehicesteing chargethfer iusngipaiking.spacesiinsien 08 3QictNgee the charge for
database time stamp into the vehicle's record the start time. As

mientionedy theatime may be sent by the PAP 0200 or may be obtained

from the clock of the server running the database. 5 The remote database

server 0400 then replies, at step 0740, to the PAP 0200 with a text

message which is displayed in the screen 0202 of the PAP 0200. For
eXamplenthensgnoterddtabasecserfver0400s mesaage inayncluge the: belongs,
vehicle number, the zone identification, the start time and a reference
nenetberbter traciegnthe tignbactiomebd thhparkiiglepisthen being timed for

using the parking space at step 0750. Optionally, at step 071.5 (wherein

the dotted lines represents the feature as optional to the embodiment),

where there are different charge rates for different zones, the charge rate

fdr the zorwinwhictithecvehidléOrad parkedafbmguelied!fsplaythe zone which
database. 15 Figure 7 shows the corresponding deactivation flowchart for
SHEiNgDisE Parkiidian ssiepted when activating the PAP 0200. For example, the word

‘lumper’ in Figure 3 may well be the name of the zone in which the vehicle is parked,
so that the parking attendant knows that the correct zone has been selected and indicated

in the activating text.

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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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 20 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
deagtivated, Praferabivoihe 1eXtmessage. §.Sf§QtQ§‘b%§h%%£‘&%X§é“{ﬁ'§e stamp

number, the zone identification, the end time and the reference number

fortraging.Hhe 22 riangastion,thedotalamount.ef ChRrggs IRCYERAethEy the PAP
parking thus ends, shown as step 0850. Optionally, the charging of the

useofthe parking: spasesomayeasediRncreditpoints. iR ferwhich the
vehicle owner may pay before in advance or after use. In this case., the

text message sent to the PAP 0200 on deactivation, at step 0840, may
indicate the credit points spent or, alternatively, credit points remaining. In

alvariationcaf e smboedimenotherespaydara festbesuden-0208 et ith a text
PAP 0200 10 which is useable to poll the remote database server 0400

farethegehangetrdte dif thgepairkittg spaaes tndhecarea PAR Q200.i1561, example, the
without triggering the logging of the start time and incurring charges for
thenehide dwnereThis (rdd athevs the wehiclecovoerhacedssdonpaysenthe zone
information before committing himself to parking in a specific area. 15 In a

thiea @ficbodimints tinstéad ofusindgebiitons H263 fio seldattihe zanewvhich

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
The vehicle is then being timed for using the parking space at step 0750.

Optionally, at step 0715 (wherein the dotted lines represents the feature 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



10

15

20

parked. This is achievable by various positioning systems such as the

Global Positioning System (GPS), however, the latter is vulnerable to and
completely 20 dysfunctional in sheltered car parks and dense urban

environment where visibility of satellites are poor. As most parking

activities are conducted in urban areas, gomore accurate and robust

system are preferred as follows: 23 1. Differential Global Positioning
SystemddrGRS)anllavertad DERS HD&Ra: eomingdwithRcliveIRRHwn as step
tagging of car parks with poor satellites visibility. WiFi Positioning System
(W¢PS), or other wireless based location services, which performs robustly

in urban and sheltered conditions. Combined with 5 active RFTD tagging

of car parks with special requirement that is not within the accuracy

tolerance of WPS. Figure 5 illustrates the embodiment showing how
vehictesiparked inpatkinfispaces inhdifietent zpnes 0L00LOBLOA Brayrbd@t points,
detected by GPS. 10 In a nutshell, UPS is a NASA-ntn satellite system

(8 CGehinwhichydncdbjeehhaving payGR&redeiver imable tofeeceivelsignalsase, the
from the satellites as references to obtain its position on earth. DGPS

usesitwes ggermore thribevh/go it (Slgnadseaevears,, whictp dred Statignatyicatdthe credit
provides a point(s) of reference to make corrected positional 15
rneasurentents Al iDE Py the GRS ictordimatesgre 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
In a variation of the embodiment, there may be a further button 0203 on the PAP 0200

which is useable to poll the remote database server 0400 for the charge rate of the
parking spaces in the area PAP 0200 is in, without triggering the logging of the start
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:



example Wi-Fi chip, that is able to tell which wireless hotspots(s) or

access point(s) the 20 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. Wirelegs positioning has robust

performance in dense urban conditions. 24 In GPS positioning, the

parking spa@ses: @l the seanes KE0RHE500ahighdirs PAKING - §RACESBKE (iDGPS)
in, may be pre-identified by their GPS coordinates (Geofencing
technolegy)bindicl @re steredin thgdemete daianaseisepver 0400 visibility.
order to know which parking space is the PAP 0200 in, the remote

datahase géniersQ400neof elaies thePSP S5 corrdinates of the PAR A200 services,
to the GPS coordinates of the parking spaces. The parking space with the
nearest WRS cpafdinates to thpse of the PAP R0& isdassuiiednto e theined with
one the vehicle is parked into. In practice, there is no need to identify the

specific aparkiRg Bpacesiag ahdgdemiificatioh gidtielzogei @500, 0500a tot within the
which the parking space belongs is sufficient to determine the charge rate

of the patkingcspateaidverediSerror 10 tolerance of up to a

pre-determined several metres may be allowed. In general, the lower the
required accuracy, the easier and faster it is to compute the zone 0500,

0500a of the parking space. Similarly, the server can also store all known
|GegticnSof ieraiirelbs s abedss puinto vind Hivwtspbigsopaskil detprrking spaces in
which hotspot(s) is used to transmit the car's Location, which allows the

tAHRyantonsftheleRaePionatids of triedenicie As for parking lots with

very close proximity and different car park types, and cannot be resolved

10 by any

15

20

In a nutshell, GPS is a NASA-run satellite system 0300a in which an object having a
GPS receiver is able to receive signals from the satellites as references to obtain its
position on earth. DGPS uses two or more known péint 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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means of wireless positioning technology, an RFID tagging is inevitable to
indicate the exact car park type. 20 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 £zPS coordinates of the location
of the vehicle 0900 from the NASA satellites 0940. When the PAP 0200 is

abtivarsd foriparking 26 ehargespthesPAPR2008:c0mposes 7l sends the parking
activating text message along with the GPS coordinates detected by the

PARCO206 to the yeragte-tatahnse servel QD (o5rQ40Q), @RI0LiTNechnology),
remote database server 0910 (or 0400) receives the text message and

patses the textessagefosthd GRS coardingteX). As isrkaowrkitbthevarth parking
GPS 5 signals from the NASA satellites 0940 usually have a small level of
espareThushth® ARntBtedatabasersenver 8016u(or 0400) S4losequendtiyes the GPS
may use DGPS technology, e.g. the remote database server 9010 may
beolinkiedtto af IEPS PedEier082QiR6 obtaimcerreictienpinformatiarerare parking
a reference GPS receiver 0930 to correct the GPS coordinates sent by
thePAR 0208, 18QuerbfedS ervedensateliitehoisibilithishobr)2@) sheltereed to be the
car park or dense urban conditions with small sky view. RFID technology
caPbatisEhitoctag) patiipe tota.chr peakialotysidésthe insplemoentatidiy ohe specific
wireless positioning means. The battery or electrically powered RFID tag
i RetRRRtagawWHIcHaHIj e phdis ArneedS s IR with whiahgle parking space
belongs is sufficient to determine the charge rate of the parking space. Therefore error
tolerance of up to a pre-determined several metres may be allowed. In general, the lower
the required accuracy, the easier and 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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15 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
2ththe:cathis PARTR 000Mem Hosetergncenecely - A93Ghis instaleddftalong with the
known position on earth and thus has known GPS coordinates. When the

refesencerGREsecaivnas D930ehaeks it coardimates fiam dihesatelites: 0910 (or
0940, any discrepancy between the coordinates sent out by the NASA 26

setelites: @940. anick thedmewn aasedinates@f the seference receiveréSkxt message
0930 may be calculated. Within a certain distance of the reference
receipers0930; thist discreganty mayGiRe applied iaconeds daordinatesie art, GPS
read by reference receivers in the area. The corrected coordinates

through <DGRS MiayAhenchaasseehtd detehmine ¢the zonie ardl ofogatiornThus, the
of the vehicle 0900 (or 0100) relatively accurately, for calculating parking
chargesiartiuse depending onrWhede thissaplicley 0800y (ar DOOC) tis;Hdogy, e.g. the
GPS signals received by the PAP 0200's 0200 GPS coordinates may be
corretteddbreferencingd8 Suitabje bt Olrefete iter GPSHE ceineer98920N to obtain
an alternative embodiment, the PAP 0200 itself is installed with a DGPS
regeRasion9IRiranatisthyitselfacapaitacst condmuasiating it tie dovown the GPS
reference DGPS stations(s) 0930 to calculate and correct the erroneous

covrdinaiestaryphg o 0200.

In areas where satellite visibility is poor, i.e. sheltered car park or dense urban
conditions with small sky view. RFID technology can be used to tag a type to a car park
alongside the implementation 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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15 received from the NASA satellites. Thus, the correction 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 bggquickly matched to a list of

coordinates of car park zones pre-stored in a memory in the PAP 0200,

witholie 2096g uifinghanynrosessing dartbe-remete: e rves Q8d0vR N30 may be
way, the PAP 0200 may also be able to regularly determine the corrected
GR&ulerardiviates af tbeaehisleiscpasitian, ewasnvhescticeyeltisle isionith@epancy
move. Thus, the PAP 0200 may already know the zone of a parking
premisesatipeiedomernirther vehiclm2és G900 tor ePRhenterstherpanking area. The
premises and may, without requiring much processing time, merely need
todnditatecte done thisodete iniads tanthethemate servap 020& winenthe zone and
activated. 5 Optionally, the zone list in the memory of the PAP 0200 may
Heaapdated tre avebgutabIasistHrolYhalireless meanscndfpreferablying parking
during off peak hours to avoid jamming the system. Such wireless

tetingotogies are known in the art and will not be described in further 10

detail. It is sufficient to note that these wireless positioning technologies

are capable of locating the PAP 0200 to sufficient accuracy to identify a

parking space or a zone in which the parking space is. Therefore, in this
ehibbdisRentifiiediffshertt Parkitgolate8andgriel 8pplivdwcEtdlifigtalsisceived by
the auto-detected position of the PAP 0200. For example, if the parking
ﬁgcl%ﬁgiﬁ%p()’s 0200 GPS coordinates may be corrected by referencing a suitable

reference GPS receiver 0930.

In an alternative embodiment, 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 correction 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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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 20 the

location of the parking space, the PAP 0200 may also be used to charge a
different parking rate for a specific parkitg space among many parking

spaces in the same parking premises. This provides the advantage to

hedpaeieo non-pernitiedpuse of pdesigpated Raking $Races;(BFing much processing
handicapped people. For example, if the vehicle owner is recorded in the
remotedatibasel servel @40thas endlandi &8c capRed ParsePmbis use af 00 when
parking space meant for a handicapped person may be subsidised or
dasceurted by the remote database server 0400 automatically. However, if

an able-bodied person, who is not recorded in the remote database server

0400 as a handicapped person, uses the parking space designated for a
handicapped person, extra 5 charges may be imposed on him. This may
seneas i déterent otabube parking spabe$ AR ighated forchanticapped regular
drivers, In a further variation of the embodiment, the keypad as shown in

Figtifet 2auahyvivelasedeim conjunefionblithuhe GPSofeatboetotensuie jamming the
robustness in the embodiment. For 10 example, the vehicle owner may

Hawetd key in the zone, of any other identity of the parking space, into the

PAP 0200. In the activating text message, the GPS information detected

by the PAP 0200 may then be concatenated to the zone identification

which the vehicle owner keyed in. If the remote database determines that

tReB pYebsrdiprliteel e hatamater thin Zbae it emdfisdlbydthéwdhicikbed in further

owner, the remote database will be alerted
detail. It is sufficient to note that these wireless positioning technologies are capable of

locating the PAP 0200 to sufficient accuracy to identify a parking space or a zone in

which the parking space is.

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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15 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. Figupg9 shows a further variation of

the embodiment, wherein a country 0900 may be 20 divided by
Gepfedcinrgstechiiquesintd aaseasn@AphcWheantheovehiglads pHHIE JOQYE, may be
the PAP 0200 is constantly determining the area 0901a the vehicle is in,

usihgi GRS ocaidrcinates bWhendhe wehicleds parkedina padkingspaceiowever, if
0500 and the PAP 0200 activated, the remote sever may quickly match

the phtkingdsphels ©500hGPSnopordinddesiagainsiraonsetdaterningddist400 as a
of parking spaces 0500, 0500a which are 29 classified as being in the
sheuific:pped P98dna uTdishsapes ity epiace uiekyingt édr ftivea éxacticpapkingerson, extra
space 0500 and charge rate, as the list of parking spaces 0500, 0500a in
tliéaagea no9Otcisresdétermimed msadvancecThis dmbocimenttmsypalivivg spaces
a quick identification of the parking spaces 0500, 0500a in an entire
corimEnAG900r Furdiseppahérpirpose, the 5 parking spaces 0500, 0500a in

a country 0900 may be further classified under sub-areas and sub-sub

areas. This embodiment is similar to the earlier one described as parking

§ ?up%l nlgvglr?eﬁ%frlleo E:%%%%Smgr?tw Rl P\g)ggrz% Z%O\%é ar%‘:laliz Iaee‘gmy be used

erch arge rate category, the areas are crassifie

Hh&% tl %ﬂ% ptlﬂ B marc fions, 10 Irn E%I‘d”xﬁe h\éarelfan 2 1%];ent For
the em %E?ments F%h éAEwl;’ 52 ue[}oot% 8%’@ ©
example, the vehicle owner may have to key in the zone, of any other identity of the
parking space, into the PAP 0200. In the activating text message, the GPS information
detected by the PAP 0200 may then be concatenated to the zone identification which the
vehicle owner keyed in. If the remote 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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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 15 0200 via Bluetooth. In yet a
further variation of the embodiments, thee®AP 0200 may use other

wireless technologies such as RFID to determine the zone to which as
pekkirifispacediedonghFopeexampie, the IRAMB200 duriher @OMPFiSes AN the exact
RFID transmitter. The RFID transmitter 20 may be used to detect a
tregispahefEcingtallethinconnear therpdrking sppaifizispuets BAGWYOIOMR the area
art that an RFID transponder is able to respond to challenging RF signals

WitV nisréaiensponderidentity. Tthe ¢ralmsporae midentityweandnekefretification
be included by the PAP 0200 into the activating text message. The

rémbe Makibaseasen B0 GYsequEntyiablotousd 898 tRamspender purpose, the
identity to query the zone of the parking space, 30 and thus the charge

r R OR e EAdRG Spat®anotiserior 0 this badatiber ofatweficd under sub-areas
embodiment, each zone (or even the specific parking space) is identifiable

b3Pd pre-SRRNed REIDwhBIRaEhevmg duthguraibientne Tersribed as parking
frequency of the RFID may be high frequency or low frequency and the
tyPESOREAT Hsdd A aY pé atvelor pudisivecs RIE fiektto§ydRAEr charge rate
technology is known in the art and therefore the workings of the RFID

fEAKFR vilPRotisaSdatcribetiteflirtieCaatancitg iy ot BiviarthdiS/aledined physical
oé the embodiments, the PAP 0200 may continually send an updating text

t6THE TSNS database server 0400 even when the vehicle is parked.

Thus,

In yet a further variation of the embodiments, the PAP 0200 has Bluetooth-GPS
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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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 15 0400 to record an end
time and stop charging for the parking. 2()31 Fully Autonomous Parking
With Wi-Fi Positioning System. Driver stops car fora period of firm Send

patkingisues[chend parkinganhavidnanipie0ue e thesseyenh R lion of the
no tc the server tv~AC address ans parking wireless rre via any waeless

feunaddmiA peackss nanearscdatabase iRD Rakongsplals senfdqiRasng, a pre-
charges and yes arver the PO ron S total earwWng -V2 -esnt to be e
disa(dieeRidTkeRABRdE heving a unique identity. The frequency of the RFID may be

high frequency or low frequency and the type of RFID used may be active or passive

RFID technology.

RFID technology is known in the art and therefore the 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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Aatomadc cerrposaton inspection p raoses [disolay d Je~ of parking
rresaage and Pro pares the PAPD yo Standby node ... 10 no Cut of
standby no yes nude and erase Grace Per rd cormosed Expires? s?
roessaae This requires careful calibration of different wireless access
points (WAP), which 15 correlates to vagipous 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
withl e very parking Braksacticth SYiohidtherenbesays @ddition(s) or
removal(s) of car parks locations. 20 When the vehicle enters the relevant
car park, and when the said vehicle is stationery for a period of time, (the
detected MAC adlr&58%6t (A WRPTEHERNs unchanged for a period of

time e.g. 5 minutes) the PAP® will automatically start a search process to

query-the jnterpal database of the detected MAT" &tfdresss Il found tHi@ s =
00 the . C.ad o the server via any Ao e?quest to the server
PAI%ﬁmpre res 32_itself {0°a’demaby mogie Jnetmilkartomatical® v any wieiss
compuse a parking re tindhe sérver frens
v
ves Parking status sent to Parking charges and
the PAPD from server total parking time sent
to be displayed for to PAPD to be
Automatic composition inspection purposes displayed
of parking mesasge yes

and prepares the PAPD
to standby mode

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 received MAC address(es) which
includes the similar vehicle parking parameters. 5 If the detected WAP(s)

is not found in the PAPD's internal database, i.e. out of Wi-Fi range of 30

meters of car parks calibrated hotspot(sjthe PAPD will remain dormant

and no parking signals will be sent. Similarly, if the driver possesses a

relevant seaseibypaddngdicket farthe.cahPato iR MAG.Addtess WAl B the server
omitted and not stored in the 10 PAPD internal database, which would

rasult as@@admipsingt” casiRarkrasdswoustdinab leonstititety aRaddite type of the
request. When the vehicle starts to move away from the said car park, any
chamngelin the parewauslyoregistered WAL addsassewilbbevavide e the:s the similar
change signifies that the vehicle 15 has moved out of range of 30m from

thveHadt registerea-MACaddress 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 20 identification as mentioned
pretiousiecEHeVWARD wilhsefrdiadparkingPreDestitocthel samnrersasi soont of Wi-Fi
as an identity of a car park is read in the PAPD i.e. after the expiry of a

giags périvtdn8%rind furtiperiensbbbintehtdhip RAR 020DARDIcei haymain dormant
employ a two-way handshaking mechanism to verify each user. A ROM
(Fadohoriiyriviegns gipbhiplinbthecPASI0EB0LY, if the driver possesses a relevant season

parking ticket for the car park, the MAC address will be omitted and not stored in the
PAPD internal database, which would result as a “missing” car park and would not

constitute to a parking request.

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 ID is concatenated

with the SIM card number and communicated to the server operating the
database whenever the 5 device is switched on. The server, upon

receiving the concatenated string, will search the database for record of

the PAP 0200. If the record is found, the3getwork service support for the

PAP 0200 device is enabled. If the record is not found, the network
servceisbppenttodithenP AR:0RQ0 devitelsidisablednlfldy a fiwtheray handshaking
embodiment, the SIM card to operate the PAP 0200 may be unremovably
secuheditothe vehigleatioweverk tROSIMreatconigyniperreryiovallyin the PAP 0200
“installed' in the PAP 0200 via a communication wire. For example, the
SiNvr@ard B et inserte Pintb GPeORRP.cO20®: buti siénthe vehicleamedawith the SIM
communication wire is used to integrate the functions of the PAP 0200
afddhe SN card toyetheridrdhisovily, seserunipgsyisterthmaytiends whenever the
provided wherein the PAP 0200 has to be disconnected from the SIM card
iHOrgeriforit (ebHeoreboed from uhenvesisidlén yVitisoutrirseg M dardpghevill search
PAP 0200 cannot be used to identify the vehicle even if it is installed with
dhetHeipEs RSt SIvdcafdhp e POt teiMecard is fevndtede network service
permanently on the windscreen for connection to the PAP 0200 device

thYBAGH ACEdhinRiMcAE08 Wirecoasis ikt ediuliiie vasritols othEound, the network
embodiments, further security of the PAP 0200 may be provided by an
eGrAREPEPthEVEridie FegisPatiorcintbebhit 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

umbfer. 34 ,
n a turther embodiment, the SIM card to operate the PAP 0200 may be unremovably

secured to the vehicle. However, the SIM card may be removably ‘installed’ in the PAP
0200 via a communication wire. For example, the SIM card is 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 embodiment, the PAP 0200 is

authenticated when the vehicle engine is ignited or when the PAP 0200 is
powered on. As mentioned, there may be a biometric identification of the

vehicle owner. 5 RFID technology may also be used in ensuring the

robustness of the embodiments, insteadaf just identifying parking zones

as mentioned afore. For example, there is an RFID transponder with a

unique identity embedded, adhered or fixed inside the vehicle for vehicle
authentication purpose, it should be a temper evident type, which is 10
déstyeyedotice thei RARD fisiremavedifrien, itreriginal (d@tionfpesitiottdd when the
the vehicle. When the PAP 0200 is switched on, or when the vehicle
erginddscigniteds tlyeiRAR 0206 send2/dh REChallenging signalstersaarshd, there
for the transponder. The transponder then responds with an identity of

itsesf tocth & IPREUD20B raifet thieidgritityvehtble transponder is concatenated

with the identity of the PAP 0200 in a text message. The text message is

15 then sent to the remote database as an initialisation procedure. The

remote server has record of the PAP 0200 identity (as mentioned before,

wWhidR csaltpedanm siiMBPobearfi dtieidenitigy Ylas welldsetiveof the embodiments,
transponder identity. If the transponder identity and the PAP 0200 identity
aresoth tedstdeaninithecremistiadasabase asBetondintpto thersameple, there is an
vehicle owner, the remote server will recognise the PAP 0200 as being
uSEALVAIIRPARD thihaHBHISdERIEN Bybaddather PP 20 G idanitityiderene vehicle
not recorded as both belonging to the same vehicle owner, then it implies

tHEE tHENESAP RIS HiAg RISBANith arfotHer bpeliclemagiichveres ippe, which is
have the correct transponder. This will prevent theft and use of the PAP
o%&%ﬁ%‘fﬁéﬁ?h%ﬁ%&j ISSFBAVith & Afight Wi ab fixs ispAedeneisghe vehicle.

P&'rz;en the PAP 0200 is switched on, or when the vehicle engine is ignited, the PAP
0200 sends an RF challenging signal to search for the transponder. The transponder then
responds with an identity of itself to the PAP 0200 and the identity of the transponder is
concatenated with the identity of the PAP 0200 in a text message. The text message 1s
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 also be installed with a

power off alarm, which is able to send an alarm of the vehicle's identity to

the server should the power of the PAPD be severed by any means, i.e.

by cutting, pulling or disconnection, Such an alarm will disable the network

5 service support for the PAPD once it iggpowered tip again, and requires

the authentication of the driver himself via his mobile phone. Since each

PnP device represents one vehicle, it would be useful to have such a

feature in an event of a parking violation- The parking inspector with his
REDHerKingrdeiicde i@smiydnetthe: ablectocdetestrithevpatkingistatus dhthen alarm
PnP is removed from the vehicle, which is similar to an "invisible" vehicle,

wiidke meacls thateneljclestcase parksfoufrege Bushrimérhevatidfeaterered by any
would deter drivers from removing their device from their vehicle in order
tonevard e détectitnnfropu thesinspectorsRFEID Seatien Therautihoditiesld e network
may also make it a mandatory inspection of the identity and presence PnP
devidecinsiwaoht caringpediibRD.extvefoite thepdriveedenewasthe, read taoquires the
any prior removal or alien PnP can he detected by the concatenation of
thetmyReEe abhperisviduntsRE Mty Mobihpoerrelates to the

vehicle's registration number. 20 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 "+6553323" is the RFID transponder
ideMifFashiGOE 5 tire vepiietenserrhalelsidiersostddsdee i RpImve such a feature

transponder may also be used to identify the vehicle to a
in an event of a parking violation. The parKing inspector with his RFID parking device

may not be able to detect the parking status if the PnP is removed from the vehicle,

which is similar to an “invisible” vehicle, which means that vehicles can park for free.

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

“+6553323” is the RFID transponder identity unique to the vehicle.
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parking attendant. For example, in the event that the vehicle's registration

or license number (which is conventionally displayed) may be false, the

RFID transponder identity of the vehicle may be read by a parking

attendant using a portahle RFID reader (having 5 a reading range of, e.g.

1 - 1.5m). The parking attendant may thgm compare the RFID identity with

a list of RFID identities of cars recorded by the remote database as being
pakeehithe @neadkpaRKIMDZzenpgodde listymagoalsashiow ienlicenioe vehicle to a
plate number of each car along with the car's RFID identity. Optionally,
iheldistissentda the parkinglcatientdartvand tpdated perbdicalpysthacughor license
wireless means (such as blackberry push 10 mail). Thus, a parking
sumhorwhiyhbedssued iby:the Parkipgiattendantafsthehedhidle's-ahispnoder identity
plate number is missing from the list of licence plate numbers.

Alernativalls theyttenspomder padyilpeaagged physicalpptoEc®Si@ardder (having
reader inside the vehicle, instead of to the vehicle. 15 Alternatively, there

is earingpongterfixed. inte thenefitteno identifyetiva vehice kandcaispage the RFID
transponder fixed to the cash card reader to identify the cash card reader.

Bt 1 R FYDhidehtitieSRiEY béenisecs tof mavicks dudtheb ssourntiatiiabase as being
correct vehicle owner is charged by the correct PAP 0200 using the

corkect ically card veaderinzoma flrtheerbotimehe tHePiPropadds number of
integrated with a cash card reader as singular device. In this .
sfsbodimean e dispragesBtRe BadAcasd rEOsenmby B liseabRe b Shbik parking
the amount of parking fees deductible for a parking session. 37

attendant and updated periodically through wireless means (such as blackberry push

mail). Thus, a parking summon may be issued by the parking attendant if the vehicle’s

licence plate number is missing from the list of licence plate numbers.

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 embodiment, the text messages which the PAP 0200 may

send to the remote server may be payable separately from the parking

fees. For example, the telecommunication service provider providing the

text service may provide a quota of text messages for a sum of money,

payable when the PAP 0200 is registeregy with the 5 remote database. As

the PAP 0200 is used for parking session after parking session, the quota
ahthectexbmessagasuseddby the: RARQZ00 isnstawhe depletezbontilthgend to the
vehicle owner tops up the quota. Typically, the number of text message

useia acsirglenparkingasessior jameore than ahe. f=okiaxatople Fafirstample, the
text message is sent to initiate parking, a second text message is used
whierpthenneinaiersesveragkoovte dgesidhesfiist messagée Way provide a quota of
Furthermore, the information sent to the vehicle owner such as the

paxking charg dmatesuthe fotalrem quiyhbfechargehnBdir P8t dsse gntenay with the
require more than one message. Furthermore, the deactivating text

messtgé: ahdsan/ackirobividtgeinentte dHerdeakthasting dext imessage: rayion, the
also further deplete the text quota. Thus, a single parking session may
regpiiteomibretthamgrstoneusedviny tidxet BAE D79thussinete dosteedfeatiueé te vehicle
purchase text 15 messages in quota for use of the PAP 0200. In a further
embediarentptive pasking Kiawibyctrr also e WrittshistogieRAPDssingle parking
internal RFID tag in the form of zeros and ones, which can only be read
anebinterpretse byntinac phfkinyainefe S RFDTeRdet. I Thenstatiy igsdprking, a
through the wireless network and 20 stored in the PAPD when the parking

SR Ak haw s Hffdraricdonhiglrdgois BaiRy STHer pafRMYlsHEpe b Wgiuracssage -
probe the reader firstly, to detect the presence of a PAPD, and the

PRI SRAE Shth BYEARSE O M 4P ALE TR T QURSBIT RIS HifvBRIF RSy Bfree rate,

the two former conditions is missing. ‘
the total amount of charges incurred and so on may require more than one message.

Furthermore, the deactivating text message and an acknowledgement to the deactivating
text message may also further deplete the text quota. Thus, a single parking session may
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 embodiment, the PAPD parking system is so able to

incorporate auto reinforcement of parking. If the driver fails to press the

PAPD after parking, the PAPD will send the location of the car to the

server e.g. after 5 minutes and check if the driver has violatedthe parking

rules, if yes, the system will alert the neggest parking inspector 5 to

summon the driver. The flow of auto parking inspection is attached below:
Driverfstars eaitdoasdhe digveryEs sigithe yasheas sescnable-tordressorate auto
ands press Prue > ticket " r.._ checking w press One in the car oroc ass
framge?cparkW? A idagnl tactirater Aritomapie setd WalRRoifatesirking, the PAPD
coordinate to server to deterrdne the specific car park consolidate

wialatieons tiactording ¢6 theicar to the server e.g. after 5 minutes and check if the driver

has violated the parking rules, if yes, the system will alert the nearest parking inspector

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

Driver stops car
does the driver yes
checking w ithin time ticket mqthe car
process frame? park lot?
\‘?)
z activate
Automatic send violation alert
coordinate to server
to determine the
specific car park 4
consolidate violations
according to their
locations
k
confirm the specific car
park to check season ticket %
status / private car parks Deployment
) reinforcement officer
according to their
zones
stop the .
checking Private car [process ends
?
process park’

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 technblogy. In this

further embodiment, the activation button will compile information on the vehicle’s
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locations corr,um she specific car 15 park to check season ticket status /
private car parks .Deploynent reinforoerrent officer according to their
zones stop the yes Private car ohecdng pr aces ends process park? 20 In
a further embodiment, another communication method or protocol may be
used to communicate with the remote sgyer. For example, in the case of
any wireless technology e, g. Wimax and Wifi, communication between

theveRicked iRierenmimisationserver @ad the remate-dataRase. @ay Beformation
much faster than 25 technologies presently known, and need not rely on

nwhiterphonetechnelagy iRethiskistheraabadinnemi theractivation

button will compile information on the vehicle's 39 identity, and perhaps

also the location of the vehicle, and communicate the information to the

remote server to time the parking duration and compute the charges. In a
furthenehebedimeninthe BAP AP0 does¢ohhavevant COOigplayy. Instead, when
Instead, when 5 the PAP 0200 is activated, the remote database sends

the Fakking Gatusctovthedyelictemote database sends the parking status to the vehicle
owner's mobile phone, informing the vehicle owner that his/her parking has been

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 mobile phone, informing the vehicle owner that his/her parking
has been registered. Therefore, the embodiments described provide the
possibility of using mobile phone 10 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

I%: RASEIRIE Ak EARAZR0 L5,8paiated R a-AReIon 9703, PRRIBIAhents of

to activate or to deactivate parking. In this way, the embodiments allow

RAYMENhHIOLRANNGrSRACE IR P& eharaed A5 at aprgdeigrminachiat&nough not
without using a gantry to control payment for the parking. Furthermore,

theN&is-A0ARQFR-REEH OHUY RARKIAYICOpPaneL NG RaY; far Rlegks.af 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 20 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. 40 It
should be understood that the embodiments described herein are but
embodiments of underlying concepts of the invention. Alternatives to the
embodiments, though not described, are intended to be within the scope
of this invention as claimed. 5 10



LLOYD WISE 41 Claims 1. 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; anq,.LOYD WISE
a trigger; the trigger being capable of triggering the messaging system

means to compose and send messages% the remote database server;

V\@erein the remote database server is capable of recording a period of

titie-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, and wherein the remote device is linked to a

c?shg%rcg O af.(g:rr%diti car%readetir. 2. ﬂ%ﬂsgstem for timing the use of a
parking Space as A e Qi RARHEPIRITSINBEEME a button. 3. A
system ag,ocgair’giansgqthe 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 | r in.the parking space, 4. A system for timing the use of a_ .
parking %ﬁga%é%%(éééi éé%mstﬁél? Ei‘nigl%f/r(ﬁrllse"ca@t‘afhoé1 i Qcae?ﬂ?ﬁbc ](ﬁg’i%§ WdFeivice having

a messaging system means; and
a trigger; the trigger being capable 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, and wherein the remote

device is linked to a cashcard or a credit card reader.

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



LLOYD WISE 42 the remote device further comprises a display; said

display is capable of showing an indication that the first message has

been sent. 5. A system for timing the use of a parking space as claimed | | oy WISE
in claim 4 wherein the display of the remote device is a graphically

rendered display, 6. A system for timing4He use of a parking space as

claimed |n any one of the preceding claims wherein the remote device

further CORSHEYE frdissd s fidieRmmsess ienemiote database the

chargepahle rate for the position the remote device is in. 7. A system for
timiﬁ%‘fﬁ%sﬁgaéf GF SPPAMG NG e satiaitatian haithe fiensisase has been sent.

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
ti$nin/g gheteusef oftanparktg space as claimed in any one of the preceding
clains WHeTeilT the Temote eIt a PAFHR? SRripASELINFd & sritionseein
means; and,the messages comprises.information on the position of the
remote ¢ ee\%iés ?%%toaﬁrﬁé% TBMct 8‘%%?&§r68?§¥ﬁ?:lrlr’(n‘§r}ﬂ%"§ﬂé@‘§?%’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,

RGES sy@e%ﬂ%t §J’Hl%té) 8{9 ’ugeeFA aoprar H‘:ﬁé gplageYa[g (\:/1\/a|i§1led4§1 any one of the
preceding claims wherein the remote device further comprises means for indicating

to the remote database the chargeable 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. A system for timing the use of a parking space as claimed in any one

of the preceding claims wherein remote database is linked to a payment
account of the user. 11. A system for timing the use of a. parking space““UYD WISE
as claimed in any one of the preceding claims wherein the remote device

is installed in a vehicle. 12. A system for‘ﬁning the use of a parking space

asclaimed in any.one of the preceding claims wherein the messages are
siﬂ ﬁ¥§§%@m FJ%S&?S@E@ BPENIS SPREs 8 GReMed ip apsrain gbthe
timing the,use of.a parking space as claimed in any one of the preceding
clain%evcv an iﬁ? 1%1%)%%?%1}18% COHibASeE Q?Eﬁ%d\%?d’é‘@ﬁ%é?ﬁ?‘&ﬁd’“he
the S\J]SI\éIrcard 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. 14. A system for timing the use of a parking space as
claimed in any one of claims 1 to 12 wherein the remote device

comprises a non-removable SIM card. 15. A remote device comprising a
housing; LLOYD WISE 44 the housing containing a telecommunication

nﬁ@ﬂ%%?e&%?%&fiﬁvmglﬁ@%tg Barl\é\{rrl]ge rs%iar}:e as claimed in any one of the

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

12. 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.

13. 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.

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

12 wherein

the remote device comprises a non-removable SIM card.

15. A remote device comprising

a housing;



the button capable of composing a first message and sending the first
message to a predetermined number by the telecommunication means,
and wherein the remote device is connected to a cashcard or a credit LLOYD WISE
card reader. 16. A remote device as claimed in claim 15 wherein the first
message is sent to log a first time in a réfhote server. 17. A remote device
as claimed jn any one of claims 15 to 16 wherein the remote device is
installed t%o (8l BIng 3dRicRRYBYREaLS R BIRARY e Aaysomehering a button;
clajms .15 to 17 wherein the device further comprises a screen, whereby

whereimn . . . . .
the screen displays information on the operations of the remote device.
19. Aremo e g:r\llice e@cl imed in any one of claims 15 to 18 wherein the
device furthar CompASE A $iRREPBRE St BegaR] wrishom telissemessage to
M}?ng%grrqm%teds ionelg nt}li)ets lected and be included in the first
message by the Turther ohe or TS BB ShMEA Bt WBGER! dae remote

clal %Q; an.qne of claims 15 to 19 wherein the device further
corlrgéerefses wwe%%stggs? |(S;¥rllci%§r%lé%ﬁ%%ﬁ\1/vﬁ%’?£ﬂ??ﬁ8rfirst message contains
positional information of the remote device obtained from the wireless

positioning means. LLOYD WISE 45 21, A remote device as claimed in

afy AneAhHE ﬂ@ﬁzésctg%%%ﬁ SLEINA,SACRd me e %[?stpngjé\?g?ag%h%%%giﬁto log a

first message is sent to log an second time In a remote se

the giffgranesbeiyasn thefifst and second time define a period of time.

22. A remote device as claimed in claim 21 wherein the device further
comprises a

17. A remote device as claimed in any one of claims 15 to 16 wherein the remote device

is installed into a vehicle.

18. A remote device as claimed in any one of claims 15 to 17 wherein the device further

comprises a screen, whereby the screen displays information on the operations of

the remote device.

19. A remote device as claimed in any one of claims 15 to 18 wherein the device further
comprises a further one or more button, wherein the area which the remote is in can

be selected and be included in the first message by the further one or more buttons.

20. A remote device as claimed in any one of claims 15 to 19 wherein the device further
comprises wireless positioning means, wherein the first message contains positional

information of the remote device obtained from the wireless positioning means.



blinker wherein the blinker blinks when the first message has been sent to
the remote server and the blinker stops blinking when the second
message has been sent to the remote server. 23. A remote device as  LLOYD WISE
claimed in claim 21 wherein when the device is connected to a cash card
reader having a cash card, an amount dEtermined according to the period
iz%ideducted from the cash card. 24. A remote device as claimed in claim

L h SRR AEH R &S FARs 4 L BRh Rt (amerbaioctaReatiBrarS Yl anessage

credit card, an mﬁunt determined accqrding to the period is deducted

fromPHRE BRA &t OGS B0 AT B1EHEIRC A% ISHHEH T Ahg BHRObT TS Wherein

21t 24.§}1ere§n he erioﬁ{f time is indicative of the time, the remote

el Ao SR B CPAL SRS VRIS PETBINBIL Hivice
as claimed in any one of claims 15 to 25 wherein the first message is an
SMS message, MMS message or EMS message. LLOY|[) \ANISE 46 27.

AIEROLe ARVIEE 82 CAMEd N AINANS CLARINS £ 10,20 WhRIEIN e
telecommunication means IS aré‘i Card. OB At eOte HEVite K AL @

L A ARE SR ol WHRHE WO T AR SREIDATISESANEE e

en
messages, messages or messages. . ATremo evice

as claimed J0-CRmS 4R 19iARHINRN SRMBISING. A AlNKRLERRARIG o has b ;
ing status. ps blinking witen the scéond message has been sen

indicating a parking s

to the remote server.

23. A remote device as claimed in claim 21 wherein when the device is connected to a
cash card reader having a cash card, an amount determined according to the period

is deducted from the cash card.

24. A remote device as claimed in claim 21 wherein when the device is connected to a
credit card reader having a credit card, an amount determined according to the

period is deducted from the credit card.

25. A remote device as claimed in any one of claims 21 to 24 wherein the period of time
is indicative of the time the remote device is stationed in a parking space for a

vehicle.

26. A remote device as claimed in any one of claims 15 to 25 wherein the first message

is an SMS message, MMS message or EMS message.



30. A remote device as claimed in claims 15 to 29 further comprising

means of communicating with an RFID tag; the RFID tag capable of

displaying information from the remote device; whereby the information L.LOYD WISE
from the remote device is displayed by the RFID tag. 31. A remote device

as claimed in claim 30 wherein the RFIDMAg is positioned to display

irg;?;;%ation frc#g the remate device remotely. 32. A remote device as

chinfe M URARY SS3 R R TRt athda e vib&idoindeiribiionto a

vehiclef ugin%ten%ger-evidentnmeans capable of indicating that an attempt

to reMGEE THE YRGEOR LR ialdd 3%l A remote device as claimed in

claims 15 to 32 further comprising an alarm; wherein the alarm is
triggered when power supply to the remote device is disrupted. LLOYD

47 34. A system far timing the use of a parking space as claimed in
\é}%?m W 8F%|ne¥ﬁ\éee 'f‘ﬁg"é%?ﬁ‘?g @gaa[ﬂ%%eti?:?&%wg s% é)gtg@ﬁl‘i‘?’lrbﬂ%gm and
remqte. device in a specific, Jocation a specific time. 35. A system
for ti?nfhggn e Useror %r%aSMnén Spat esﬂﬁéﬁ%&ﬁﬁgsfa% EretEthe

wireless detection is by GPS, DGPS, iDGPS, Bluetooth, RFID or WiFi, 36.
A system for timing the use of a parking space as claimed in claim 1

%@i%m@té AL g? Xigﬁnlg§§nn%§?6}r%ss fgr tlg 95?%91‘@ et.ocgéleéoéfes%n%tg blinker capable

database server that the remote device is'in"a specific ione

of indicating a parking status.

30. A remote device as claimed in claims 15 to 29 further comprising
means of communicating with an RFID tag;
the RFID tag capable of displaying information from the remote device;

whereby the information from the remote device is displayed by the

RFID tag.

31. A remote device as claimed in claim 30 wherein the RFID tag is positioned to

display information from the remote device remotely.

32. A remote device as claimed in claims 15 to 31 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.

33. A remote device as claimed in claims 15 to 32 further comprising an alarm;

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



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. LLOYD WISE

47

34. 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.

35. A system for timing the use of a parking space as claimed in claim 34 wherein the

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

36. 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.,



