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present invention relates to a conputer-based intelligent car pagk

and met hod for automatically controlling vehicle exit frdm-
par k. 5 BACKGROUND TO THE | NVENTI ON Many car park operators
still currently enploy personnel to man thelentry and/ or exit boot hs
of car parks in order to supervise the orderly entry and exit of

vehi cl es. Such car park attenqNFEREIGENTECAN PARRSYSEEIINSi bl e for

col | ecting paynent and/or—apptyrng the appficable charges to car
park user's accounts. In 10 view of the relatively high |abour cost of
payi ng car park attendants, other car park operators have opted for
fully or sem -automated systens in which the car park can be |eft
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to the car park. Upon 15 returning to the car park, the driver inserts
the entry card methad femaiitergaticadlyiceatrolling vehicle exit from a car park.

5 BACKGROUND TO THE INVENTION

Many car park operators still currently employ personnel to man the entry and/or

- exit booths of car parks in order to supervise the orderly entry and exit of

vehicles. Such car park attendant personnel are also responsible for collecting

payment and/or applying the applicable charges to car park user's accounts. In

10 view of the relatively high labour cost of paying car park attendants, other car

park operators have opted for fully or semi-automated systems in which the car

park can be left unattended. For example, in one such prior art fully automated

system, the vehicle driver takes an entry card from a dispenser at the entry point

to the car park which opens a boom gate to allow entry to the car park. Upon

15 returning to the car park, the driver inserts the entry card in a vending machine

which calculates the applicable charge and authorises the card for exit upon

payment of the required amount into the vending machine. The same entry card

is inserted into a card reader at the point of exit, which will automatically open

the exit boom gate if the card has been authorised for exit. An obvious

20 disadvantage of this prior art system is the inconvenience involved in the driver
having to first find the vending machine and then provide correct payment in -

order to exit the car park.

A further disadvantage of this and similar prior art automated car park systems is
that they cannot readily distinguish between a variety of types of motor vehicles

25 for which different charging rates may be applicable.



whi ch cal cul ates the applicable charge and authorises the card for exit
upon paynent of the required anount into the vendi ng machi ne. The
same entry card is inserted into a card reader at the point of exit,
which will automatically open the exit boomgate if the card has
been aut horised for exit. An obvious 20 -2di sadvant age of this prior art
systemis the inconvenience involved in the driver having to first
find the vendi ' q\pﬂcﬁ@ correct paynment in or der
to exit the Ca%@g@ﬁ?(ﬁ*“@ﬂlﬂ%@y%mw di sadvantage of this and simlar
prior art automliequtesent ip@ntion wakeleseloped with a vielvato proeidimmpmn ditelligent ¢ar
di stingui sh between a variety of types of notor vehicles 2 5 for which
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whi ch overgonmesh@éarlpppet sonme of the problems with prior art systens 5

not ed above, and which is convenient to use by drivers of vehicles using
t he car

According to one aspect of the present invention there is provided a method of
automatically controlling vehicle exit from a car park using a computer-based

intelligent car park system, the method comprising the steps of:
detecting the presence of a vehicle about to enter or exit the car park;

10 capturing one or more images of the vehicle including its licence plate;
processing the image or images of the vehicle including its licence plate in order
to recognise identifying features on the vehicle and licence plate to thereby
obtain identifying information which identifies the vehicle; and,
at the time of entry of the vehicle to the car park, recording said identifying

15 information together with time of entry of the vehicle; or, at the time of exit of

the vehicle:

matching said identifying information with information previously recorded in

the database; and,
allowing exit of the vehicle from the car park.

20 Preferably the method further comprises the step of allowing or disallowing entry

of the vehicle into the car park.
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park. . According to one aspect of the present invention there is
provi ded a net hod_of —att-grretii cal |y controlling vehicle entry to and
exit froma car ﬁ{g}(sHﬁTn\jAS%Ntuter- 10 based intelligent car park
system the neth CRpPLASEDO t he steps of: detecting the presence
of a vehicl e walti-rg—to—€Tter Or exit the cér par k; capturing one or
nore i mages of the vehicle and/or its licence plate; 15 processing the
i mage or '”BQGQHQEmﬂﬁfﬂ%ﬁﬁaﬁb&ﬁﬁﬂﬁ&%bﬂ#ﬁﬁedﬁﬁ%ﬂ@@op|ate in order to
recogni se identifying features on the vehicle and/or licence plate to

t her eby obtain i dentifying information which identifies the vehi cl e;
20 conmpari ng s | d |dent| nf or 0 h_i.nf oy mat.i.o red

dat abase in  calcHlygE Bl ?ﬂﬁ%ﬁh@%ﬁ@%pe@ of e dhe vehisie:n gaeﬁlapﬁrﬁ@g for
using the car at the time of entry of the vehicle:

recordi ng saldR? ?ﬁggg%gndnfornatlon together with time of entry of the
vehi cl e; and

processing payment of the applicable charges or capturing credit information for

5 future payment of such charges.

Advantageously the method further comprises the step of comparing said
identifying information with information stored in a knowledge base in order to
identify whether the vehicle falls into a particular category of motor vehicle and
to otherwise differentiate vehicles. For example, the knowledge base may
10 include information for identifying a taxi, goods vehicle, lorry and an ordinary
domestic passenger vehicle, for which different car park charging rates are
applicable. Also by being able to differentiate vehicles compliance with security
and safety requirements can be ensured, for example, ensuring a vehicle does not

exceed height limits.

15 Typically, the method also includes the step of comparing said identifying
information with information stored in a database in order to identify whether the
vehiclg has a season pass for using the car park, wherein the applicable charges
are levied on a weekly, monthly, quarterly or other seasonal basis. Preferably
said step of processing payment includes automatically debiting if appropriate the

20 user's account if the vehicle has a season pass.

According to another aspect of the present invention there is provided a
computer-based intelligent car park system for automatically controlling vehicle

exit from a car park, the system comprising:

means for detecting the presence of a vehicle about to enter or exit the car park;
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at the.time of exit of the vehlcle 30 mat ching said identifying

information wt reviously recorded in the dat abase;
-3 cal duitBi Si'!ﬁEc’imAsg charges for the period of tine the
vehi cl e has begn par RERLAQED the car park; processi ng paynent

of the applicable charges—e+capluring credédt information for 5 future
paynent of such charges or ot her wi se | evying such charges in accordance

with said valig,dag ?ox"\;‘hg&rﬁ-%}% r4fSreHna g WP MAE v&ﬁlcﬁq{lélﬁﬁfn%thQFceﬂeé aftf) a

weekl y, nont hl or ot her asl s; oW ng exit
of the vehicle fromthe car park 10 As will become evident from the
detail ed description that faollows, "valid pass"”
means for processing the image or images of the vehicle including its licence
plate in order to recognise identifying features on the vehicle and licence plate to

thereby obtain identifying information which identifies the vehicle;

5 means for recording said identifying information in a database together with the

time of day, at the time of entry of the vehicle;

means for matching said identifying information with information previously

recorded in the database; and,
means for allowing or disallowing the vehicle to exit from the car park.

10 Preferably the intelligent car park system also includes means for allowing or

disallowing the vehicle entry into the car park.
Preferably the intelligent car park system also includes:

means for calculating applicable charges for the period of time the vehicle has

been parked in the car park, at the time of exit of the vehicle; and,

15 means for processing payment of the applicable charges or capturing credit

information for future payment of such charges.

Preferably the intelligent car park system further comprises means for advising a
driver of the vehicle of information relating to car park usage. Typically said
advising means includes visual display means for advising the driver of, for
20 example, the date and time of entry/exit, the vehicle licence plate, applicable

charging rate, parking fees payable and instructions for payment. Optionally,
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refers.to a pre-purchased season pass or other pass for using the car park,
previ ously regi stered by the owner of the vehicle and which has been
entered into the database in connection with said identifying
information that identifies the vehicle. The valid 15 pass is in effect a
pre-registered account with the car park opérator whi ch all ows the

vehi cl e owner to nake use of the car park w thout having to pay every tine
he/ she eX%hidSadvi€ing Hicald ay also includd Gk Aitdnii@ed Budib Gbins@ s Akarte t he
present invention there is provided a nethod of 20 automatical ly

control ling vetthedeiveny of informatbngrovided émthe deiver.par k usi ng a conput er -
based intelligent car park system the nmethod conprising the steps of:
detecting the presence of a vehicle waiting to enter or exit the car park;
25 Capturing ignfagr 1 R:Aith@RHEDE kohBEetbRlVE Wiaalthiing k! BRACoPURL €
processing the 1 mage or 1 nmages of the vehicle and/or It I cence plate in
order to inemtigni aSgrefatad erthyodigehead thedstelligehhearvink ey sterandillotiow ibeence
plate to thereby obtain ] identifying information which identifies the
vehi cl e; ahd, %scrlbed in gletaily by wayeofgKample gnlys withaefgegnice te the accompanying

drawings, in which:

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a schematic illustration of a preferred embodiment of the intelligent

car park system; and

10 Figure 2A is a flow chart illustrating the method of controlling entry of vehicles

into a car park using the system of Figure 1; and,

Figure 2B is a flow chart illustrating the method of controlling exit of vehicles

from a car park using the system of Figure 1.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

15 In a preferred embodiment of the intelligent car park system (ICPS) according to
the invention as illustrated in Figure 1, a plurality of computer work stations 10
and/or work station/servers 12 are interconnected via a local area network
(LAN)/wide area network (WAN) or wireless data transmission system 14 or
other form of computer interconnection depending on the location of the work

20 stations and the particular requirements of the car park operator. For example,
two or more car parks operated by the same operator could be controlled by the
one system. Each work station 10 or work station/server 12 could be a stand
alone PC or server/client configuration or combined into a single computer
depending on the application.” Typically, each entry and exit point of the car

25 park(s) is provided with a work station 10 or work station/server 12 or both



-4 - . recording said identifying information together with tine of

entry of the vehicle; and at the time of exit of the vehicle:
5 mat ching said identifying information with information previously
recorded in the dat abase; cal cul ati ng applicable charges for

the period of time the vehicle has been parked in 10 the car park;
processi ng paynent and, if a charge is applicable, accepting cashless

payment of, Or combinedSiaR} é!“sing% f&rﬁﬂh&r dERATRL] At ﬁ%&%@dﬁ%ll@@??@@inﬁ@

t he applicable charge at an i termnal; an al Fow ng exit
of the vehicl e computarhe car park. According to a further aspect of
the present invention there is provided a conputer- based intelligent

car park system for automatically recording and/or controlling 20 vehicl e
entry and exit Atrtﬁg}aginf 3F eﬁ%; Eﬂ ot e@gt f?gr%ttﬁemcgroprgpl{ irnseiaqugére provided for detecting
the presence of a vehicle about to enter or exit the car park. Such detecting means
5 could take the form of an underground sensor (not illustrated) such as an
inductive loop sensor or a vehicle weight sensor. In the illustrated embodiment,
the means for detecting the presence of a vehicle is provided by one or more
cameras 16 which are operatively connected to the work station 10, 12 and will
automatically alert the system that a vehicle is about to enter or exit the car park
10 when a motor vehicle appears in its field of view. The camera(s) 16 is also
employed to capture at least one image of the vehicle including its licence plate
which is then processed by the work station 10, 12 in order to recognise
identifying features on the licence plate and vehicle and thereby obtain

identifying information which identifies the vehicle.

15 The work station 10, 12 employs commercially available off-the-shelf or
specially developed licence plate recognition (LPR) or other image processing
(IP) software, which typically uses a goal-oriented iterative refinement process in
order to identify features of the vehicle and/or the licence plate characters in the
image. The LPR or IP software applies a combination of image processing and
20 image recognition tools such as neural network recognisers, fuzzy logic and gray
level-based character segmentation techniques in order to recognise the features
and characters in various form and appearances. The system may include a
knowledge base stored, for example, on disc array 18 to enable it to identify
whether the vehicle falls into a particular category of motor vehicles. Based on
25 the knowledge base in which the system is trained, the LPR or IP software maps
the identifying characters and/or features into intelligent forms such as a
Singapore vehicle licence plate or a Malaysia vehicle licence plate. ICPS can be
provided with processing rules which will differentiate various categories of

vehicle such as taxis, goods vehicles, lorries and passenger vehicles. Such



means for detecting the presence of a vehicle waiting to enter or exit the
car park; means for capturing one or nore inages of the vehicle
and/or its licence plate; 25 nmeans for processing the inage or inages
in order to recognise identifying features on the vehicle and/or the
licence plate to thereby obtain identifying?information whi ch

I dentifies the vehicle; 30 . nmeans for conparing said identifying

i nformation W tdifféreh@4tieH ndy BkOd&eabR Vhere car Pafk@basge Nliffe’tAt raks for
identify whether the vehicle has a valid pass for using the car

- 4A padifferent types ofrechicles and alee to cisute exrmpliange withf secnytyl arfdosafetyi on
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limit of the car park.

5 The features of the vehicle and/or the licence plate characters which identify the
vehicle are recorded in a database, which may be stored either in a local server 12
or in the disc array 18. At the point of entry, ICPS records the vehicle licence
plate or other identifying features of the vehicle and the date and time of entry
and updates the database with this information in order to facilitate the

10 calculation of applicable charges. At the point of exit, ICPS checks against the
database for each vehicle that has entered the car park and based on the
information recorded with respect to such vehicle, calculates the applicable car

park charges for payment.

At a point of entry of a vehicle, ICPS will obtain and record identifying
15 information of the vehicle. Entry of the vehicle may be controlled by a boom
gate 20 or other barrier in order to allow or disallow the vehicle to enter the car
park. However, at the point of exit of the car park, ICPS will not allow exit such
as by opening the boom gate until the applicable car park charges have been
calculated, displayed to the driver and paid or accounted for or credit information
20  has been captured for future payment of such charges. From its database, ICPS is
able to identify whether a particular vehicle has a season pass. Vehicles for
which season car park charges have been paid or will be paid, ie, on a monthly,
quarterly or other seasonal basis, the system will allow exit without separate
payment of dues at the point of exit. However, for all other vehicles ICPS will
25 process the payment or capture credit information at the point of exit using, for
example, a card terminal 22. The card terminal 22 is located on the driver's side
of the vehicle and is easily accessible to the driver without having to step out of
the vehicle. Card terminal 22 may be any suitable form of card reader capable of

reading or processing a cash card, electronic purse, EFTPOS debit card, credit



5 . means for matching said identifying information with information

previously recorded in the database; means for cal cul ati ng
applicabl e charges for the period of tinme the vehicle has been 10 par ked
in the car park, at the tinme of exit of the vehicle; means for

processi ng payment of the applicable charge$-or capturing credit
I nformation for future paynent of such charges or otherw se | evying such

char ges IcBrcB o Bhy 81HeE fovhd 8f RpAld \batd &t eS8 viRiec8RYsueh 3k 9Smak Caydi ved
or collected or paid 1 on a weekly, nonthly quarterly or other basis;
and mean@né® paghtmviiaschech proedssal er credexnformation thas been capinked for

According to a still furth spect of the present invention_ there [S
provided a 20 fu%ﬁﬁﬁﬁ@?ﬂ%ié%@ VMt SAnETalR Atcleaapncs S gnal yg‘tl%wll% rautomatically

automatical ly ro%%ﬂh‘?ai M“?Erg‘%@itﬁ§11°wc"ﬁgk’5ﬁhi§i§§§x¥'ehi cle entry and exit from

a car park, the“system co or detecting the presence
of a vehicle waiting to enter or exit the car park; 25 nmeans for

capturing one or nore inmages of the vehicle and/or its |icence plate,;
5 ICPS may also include means for advising the driver of the vehicle of

information relating to car park usage. Thus, for example, such advising means
24 may include a visual display screen (this could be LED, LCD or plasma
monitor) which may display the date and time of entry/exit, the number/character
string of the vehicle licence plate, applicable charging rate, parking fees payable
10 and instructions for payment. This can be further enhanced with an automated

audio response from ICPS whenever required.

A preferred method of automatically controlling vehicle exit from a car park
using the illustrated embodiment of ICPS of Figure 1 will now be described with

reference to Figures 2A and 2B.

15 Figures 2A and 2B are flow charts illustrating the method of control employed by
ICPS, which may be implemented in software which is custom-designed for a
particular car park operator. Figure 2A deals with the process at the point of
entry, whereas Figure 2B deals with the process at the point of exit. However it
is to be understood that the actﬁal hardware and equipment that run the process at

20 the entry and exit points will usually be one and the same although if desired
separate sets of hardware can be used. Significantly, the difference in operation
at the entry and exit points is a difference in software only, so that by changing
the software the entry and exit points can be interchanged and/or payment can be

processed either at point of entry prior to parking the vehicle or at point of exit.

25 At the point of entry (refer Fig 2A), when a driver drives a vehicle to the entrance
of the car park, its presence will be detected in the manner noted above, which

initiates the entry routine in the ICPS at 100. An image or images of the vehicle



means .for processing the inage or inages in order to recognise identifying
features on the vehicle and/or the licence plate to thereby obtain

i dentifying information which identifies the vehicle; 30 nmeans
for recording said identifying information in a database together with the
time of day, at the time of entry of the vehtcle;

- 4B- . means for matching said identifying information with

| nfor mat i on prﬁ?éllﬂﬁ‘@ the licence EI% {saptkrdl hdifg BA¢ BPARLS cameras, and TEFSSWAIDT
cal cul ati ng applicabfe charge or the period of tinme the vehicle has been
5 pa][ ked in tien precessahé image(shef themechiéle dncludiog thédicords plats; in order to
means for processing paynent and, if _a charge is applicable, cepti
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means for alloWh 1 Cl e To exi om the“car
5 application, at this point ICPS can also compare the identifying information of

the vehicle with information stored in a knowledge base in order to identify
whether the vehicle falls into a particular category of motor vehicle, for example,
a taxi, goods vehicle, lorry or an ordinary domestic passenger vehicle. In this
manner, ICPS can differentiate between different categories of vehicle according
10 to pre-programmed processing rules in order to apply different charging rates for

different types of motor vehicle, as required.

When the vehicle has been identified, (and categorised), ICPS will search its
database, which may be local, to enquire if the vehicle has purchased a valid
season parking pass for this car park at 104. If the vehicle has a valid season
15 parking pass, a video display screen may display the vehicle licence plate and the
season parking expiry date, if applicable, at 106. An automated audio response
may also be provided as required. Entry will be facilitated such as by opening a
boom gate or other barrier at 108 and the driver can proceed to park the vehicle

in the car park.

20 If the vehicle does not have a valid season parking pass, and the car park allows
for daily/hourly parking, as determined at 110, the visual display screen will
display the vehicle licence plate and the date and time of entry into the car park at
112, similar to 106. However, if the vehicle does not have a valid season parking
pass, and the car park does not allow for daily/hourly parking, the screen will

25 display "ENTRY DENIED" at 114, and provide instructions for departing from

the area.



Preferably the intelligent car park system further conprises nmeans for

advi sing a driver of the vehicle of information relating to car park
usage. Typically said 15 advi si ng nmeans includes visual display nmeans for
advi sing the driver of, for exanple, the date and tine of entry/exit,
the vehicle licence plate, applicable 'Bhargi ng rate, parking fees
payabl e and instructions for paynent. Optionally,
-5 - Jfiad ARYiativeEniBddifiertBle ﬁhé%k oNthle WRichisabFed esld pttibeSsed
response to enhance the delivery of information provided to the
driver. to identdfy dbe vebicleadiowever, dhererisme menany ef epntraling eaby sefathéi ng
of the nature of_ the . Jjnvention, a ef erred enbodinent of the
Cntel Ti gont | canepiiis TyavelisRmay o e the e RLudhpN thte b way
of exanple only, with reference to the acconpanyi ng drawi ngs, in
whi ch: BRI EF DESCRI PTI ON OF DRAW NGS Figure 1 is a
schematic il | usAtrthtienit priinta(rgfeeFiy. 28) ofrthe dampark, whert herehitleptdpgastto exit

5 the car park, the process is similar but now includes calculation of the applicable

charges for the period of time the vehicle has been parked in the car park, and
processing payment of the applicable charges or capturing credit information for
future payment. ICPS detects the presence of a vehicle waiting to exit the car
park and initiates the exit routine at 120. One or more cameras capture images of
10 the vehicle including its licence plate and ICPS processes the images of the
vehicle and licence plate using the LPR or IP software at 122 in order to
recognise the identifying features of the vehicle or characters on the licence plate
which identify the vehicle. The process is similar to that at step 102 in the entry
routine. When the vehicle is identified, ICPS will search its database in order to
15 locate the matching record for the same vehicle stored at the time of entry, which
record will include date and time of entry as well as vehicle categorisation
information if applicable. ICPS then compares the date and time of exit with the
date and time of entry of vehicle and calculates applicable charges for the period
of time the vehicle has been parked in the car park. If the vehicle has a valid
20 season parking pass, as determined at 124, ICPS may provide a visual display
and/or audio response at 126 similar to 106. ICPS can be customised to meet
individual car park requirements, so for example, where season parking is paid
monthly, the audio response can provide a reminder for payment. The boom gate
or other barrier is opened at 128 and the driver can proceed to exit from the car

25 park.

If the vehicle does not have valid season parking, it is presumably on a
daily/hourly parking rate, and ICPS will display car park usage information at
130. Typically, ICPS will provide a visual display of the number/character string
of the vehicle licence plate, the parking period, the parking fees payable and



car park system and 10 Figure 2Ais a flow chart illustrating the

met hod of controlling entry of vehicles into a car park using the
system of Figure 1; and, Figure 2B is a flow chart illustrating

t he met hod of controlling exit of vehicles froma car park using the
system of Figure 1. DETAI LED DESCRIIPTI ON OF PREFERRED EMBODI MENT
15 In a preferred enbodi nent of the intelligent car park system (I CPS)

according to irt(structiﬁr_ti@foir 'ﬁ‘égﬁ%ﬁ@ NTRS diilérUunbdrfst £tabh chid0unt® the cardoierniral t y
of conputer work stations 1 and/ or work station/servers 12 are

i( \I‘/l\;\ ﬁlg connect edand ECBS mdlahedl tha cant atol32 to ensure tiiatAbgre s siffigicaticgditwarthke
or wirele data t 1 SSI 14 . . f

conputer inter E't‘sﬁsﬁ‘nt@g{a_géﬂlr @‘g%ﬂ%ﬁ% Q’éfﬂf ﬁi‘g{'}% lﬁéﬁﬁi"bﬁ‘t 8fedfth‘§;[ %;cﬁr‘g@n%a%fthe

stations and t Bl HSUICHS Lol LU RTRAL SmBlnd REMCBE cAAH LarlRA"13U 0 fBRim

exanpl e, I hore car parks operate y the sane operator could

be controlded ke thd to the drivee et sfvuktach cruditkreptainingninl theocashocdrd is
station/server 12 could be a stand al one PC or server/client

confi guration smultavspusiy displayed osi thgdéspdwnhpseasy at 136. Thybaisaingraiediate
S br ovi ded wi fREaoddhk EREF o Icabe 3FE o Rerkt o thsiP e R Ponitegs OEC )
card to pay the parking fees, ICPS will advise insufficient credit on cash card,
display the balance of the card on the visual display screen at 138 and return the
10 card to the driver. At this stage, the driver may be required to either insert
another card or top up the credit on the card before attempting to exit the car park

again or ICPS may allow exit after capturing credit information for future

payment.

From the above description of a preferred embodiment of an intelligent car park
15 system and method of automatically controlling vehicle entry to and exit from a
car park, it will be apparent that the ICPS has a number of advantages over prior

art systems, including the following:

(a) It is easy to use requiring minimal action by the driver;
(b) It provides an accurate record of car park usage, which is useful for

20 management purposes; )
(©) It facilitates rapid entry to and exit of vehicles from a car park,

particularly where season parking is available;

(d) It can be customised and/or re-configured to meet individual car

park requirements;



-6- conbined into a single conputer so entry and exit may be
controlled by a single conput er. At the point of entry to
or exit fromthe car park neans are provided for detecting t he
presence of a vehicle about to enter or exit the car park. Such detecting
nmeans 5 coul d take the formof an underl@round sensor (not illustrated)
such as an i nductive | oop sensor or a vehicle weight sensor. In the
illustrated e di ment , i clhs a
vehicle is pr g@ﬁded by o%tecagrberr{é%g b Both ;@gheggggg%mfc e%r%??gg?ati vel y
connected to thegyaiditicheparkopefatord? and wil | automatically alert
the systemthat a vehicle is about to enter or exit the car park 10 when
a notor vehicle appears in its field of view The canera(s) 16 is al so

enpl oyed to capiure at | east, one . .image of .th I i i i izence
pl ate V\IK‘{)CI‘I ist hzﬁe ﬂfﬁ’%gg%sdg%yneteﬁem\%ér/r%ms'@é? ?608%%1%{,; églgr F%\ao‘!r"ggr to
recognise pakdifleRbibors"er hRANES pajimbiicof caepak fkalor lookl fuehumipayand

t her eby obtain I'dentifying informati on which identifies the vehicle.
15 The swr k statiahs;@andl0, 12 enpl oys commercially avail abl e of f-the-shelf
or specially devel oped |licence plate recognition (LPR) or other

i mage processing (I'P) software, which typically uses a goal -oriented

Lerative ref | RGOt PrOSESBAD of cor park! HihadehncrORbic i ifALMCRSCH! pirke

vehi cl e and/ or e licen rs i I mge. The LPR or
| P sof twar e apRkiigfty ané #eproblnyofaiutopimgeationpilfaage/damage RB@voidednage
recognition tools such as neural network recognisers, fuzzy |ogic and gray
| evel - based character segnmentation techniques in order to recogni se the

features (h) Better payment enforcement or compliance, particularly in

unmanned car parks or in places where attendants (or car park users) cannot be

10 trusted to be completely honest.

Numerous variations and modifications will suggest themselves to persons
skilled in the relevant technical arts, in addition to those already described,
without departing from the basic inventive concepts. All such variations and
modifications are to be considered within the scope of the present invention, the
15 nature of which is to be determined from the foregoing description and the

appended claims.



and ' ri ous f'rrmmr{ﬁéﬂEﬁ’b;b@&rﬁﬁ‘@% . The system may include a
knox}\ﬂnmm“)mmmwuﬁd for §xanpl REPIMOEDi sc alray 18 to enable it to
[ NITYy v u swhethe tri-ct

JJ

i de r the Wwehtecte=farTs into a particul ar category of
not or vehicl es. Based on 25 t he know edge base in which the systemis
trained, the LPR or |IP software naps -13the I dentifying characters
and/or features into intelligent fornms such as a Si ngapore vehicle

licence plat e THERCVAIMS DEMNING THE INVEN TIONARECRSFOWLOWS _
provi ded with processing rulfes wairch WwIT differentrate vari ous categories

of vehi cl e such as taxis, goods vehicles, lorries and passenger
vehi cl es. Suc

, : . . - 7 -
differentiati (I;Iln may be deZsihad of ifematically confrolling vehicle it fiom. gcag 3’_[“53 f or
di fferent typagi! o ¢8highl@banialIRGohCeaHE By GARPICAREMON ot e/ and

safety requirenents for exanple to'prohibit entry of a vehicle which
i s over the heitegstof: limt of the car park. 5 The features of
the vehicle and/or the licence plate characters which identify the
vehicle are recorded in a database, which may be stored either in a | ocal
server 12 i ' i I ry, 1CPS
records tﬁe ve %t%ﬁ?%xgltﬁ%é%geerfye%? a%h%%%%‘g’“éfg %rﬁtﬁlg?xpéﬁ%{;thﬁ %ry;l?a%, features of
the vehicle and the date and tinme of entry and updates the database
with this information in order to facilitate the

capturing one or more images of the vehicle including its licence plate;

processing the image or images of the vehicle including its licence plate in order
to recognise identifying features on the vehicle and licence plate to thereby

obtain identifying information which identifies the vehicle; and,

10 at the time of entry of the vehicle to the car park, recording said identifying
information together with time of entry of the vehicle; or, at the time of exit of

the vehicle:

matching said identifying information with information previously recorded in

the database; and,
15 allowing exit of the vehicle from the car park.

2. A method of automatically controlling vehicle entry to and exit
from a car park comprising the steps as defined in claim 1, further comprising the

step of allowing or disallowing entry of the vehicle into the car park.

20 3. A method of automatically controlling vehicle entry to and exit

from a car park as defined in claim 2, further comprising the steps of:

— —
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ppI i cabl e charges. At the pgipt~of—exit, |CPS checks

agal ns”m“gm'mlmmﬂgl base for each vehicle that WhaHI®SHEEEHAS BERR] park
nformati on recorded with respecREp;_(ACEgch veni cl e,

cal cul ates the appli cabl e car par k charges for—payment- At
a point of entry of a vehicle, 1CPS w | otdai n and record I dentifying 15

I nformati on of the vehicle. Entry of the vehicle may be controlled by a

boom gatRcaltifg appicibldetiars & for thedpetiyd dfttime tigwehicldihasbbenparked
vehicle to enter the car par k. However, at the point of exit of the
car park, | CPSimiHelcanparkabhdyw exit such as by opening the boom gate
until the applicable car park charges have been cal cul at ed,

di spl ayed to the driver and paid or accounted for or credit information 20

has been capt ug,ﬁ%egg}{,%gy%,gm .@qﬁg‘a@@h QbisSUR &Qﬁ’rcﬂﬁﬁmnﬁrc%ﬁlt inFoRRdtRoRe

ICPS is a pa ticular vehicle has a season
pass. Vehicles ﬁfat@fepaymento\ﬁ/@ﬂlmmon car park charges have been paid or
will be paid, ie, on a nonthly, gquarterly or other seasonal basis,
the systemw |l allow exit w thout separate paynent of dues at the

poi nt of e%a However, f,or %}"éf g{?maﬂ&?ﬁ%%%o' gﬁﬁg"\@éﬂwlgsen R,rg,gcp%%tt he

payment or apt4ure credi | exit usin

exanpl e, a car g¢ygn rarEaP?Larkzgs ddffedGia daihes) ”Ilﬂﬂlbr é8mpfising thé e«épQﬂ' dolifparing

driver's side the vehicle and is easily accessible to the driver
wi t hout havi ng shid idemtifying infifrmation with inforwation storedciay aiknaw lefigaibasedn esderhe
any suitable formof, card re ro ecesmga

cash card, el ed® idsatify pihetert afﬁgpbtﬁigg’zfé 1?t°(?anaa‘“°‘{;l'f“e<iﬁ? gOI'Sr’] 8f fotdY vehi

5. A method of automatically controlling vehicle entry to and exit
10 from a car park as defined in claim 4, wherein said step of calculating applicable
charges includes applying different charging rates depending on the category of

motor vehicle.

6. A method of automatically controlling vehicle entry to and exit
from a car park as defined in claim 2, further comprising the step of comparing
15 said identifying information with information stored in a database in order to
identify whether the vehicle has a season pass for using the car park, wherein the

applicable cha;ges are levied on a weekly, monthly, quarterly or other seasonal

basis.
7. A method of automatically controlling vehicle entry to and exit
20 from a car park as defined in claim 3, wherein said step of processing payment

involves deducting the charges from a cash card, debit card, credit card or other

stored value card.

8. A method of automatically controlling vehicle exit from a car park

as defined in claim 1, further comprising at the time of entry of the vehicle the

This Sheet H
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i nformati on has been future paynent

- 8 -. card, or any other form,of prepaid card or d
such as a Smart Cardf e sHEETCRAS BEBlrent has been proceégmmi"m @I”Biﬂ

a cl earance signal i ' rcal |y open the boomgate 20 to
allow the vehicle to exit. 5 | CPS meyldal so i ncl ude neans for advising
the driver of the vehicle of I nformation relating to car park usage.
Thus, for exanpls.,r3HaBmadui o formatioR4og8ier! With HStie Oif hfty of

di spI ay screen (e?tﬁ S cou? %e LED lgr pl asma £o noni t or) wh?ic,h nmay

di spl ay the datige weidcleitore cofnpeter dyt’abasethy 4 fudtablertbansimidsiomameans for recordadt r i ng
of . the vehicle licence plate, applicable charging rate, parking fees

payabl e 10 and instructions for paynent. This can be further enhanced

wi th an aut omatyed gg\?g 6&%2111

A preferred net’hod of autorr%qlpcl{t%lsél)ﬁg%ﬁ tfenfg&'{ %ﬁ%?g%g{(ﬁr om ac

par k US'cBﬁtr&ll]Jﬁgldehid:%é)ﬁt REMENER PaflE e s;fstdnCElﬁnpﬁmﬁggure 1 will now
be described with reference to Figures 2A and 2B. 15 Fi gures 2A
and 2B are flow charts illustrating the nethod of control enployed by

| CPS, V\/mch may be i emented in soft h st om degi or
par ti cul arScar TRANg f SRS, tﬂ??{f&?ré’e?g%d’éegw 5\? “Itl%cf ?fé{erp?ro?%@z‘ g Fgﬁié p0| nt
of entry, whereas Figure 2B deals with the process at the point of
exit. However it is to be understood that the actual hardware and

equi pnent t hat ni¢uns fvecaphairgseneadr re imagbeofthe vyhisledneluidingpts lienceplate;
usual |y be one and the sane although if desired
means for processing the image or images in order to recognise identifying
features on the vehicle and the licence plate to thereby obtain identifying

information which identifies the vehicle;

10 means for recording said identifying information in a database together with the

time of day, at the time of entry of the vehicle;

means for matching said identifying information with information previously

recorded in the database; and,
means for allowing the vehicle to exit from the car park.

15 10. An intelligent car park system as defined in claim 9, further

comprising means for allowing or disallowing the vehicle entry into the car park.

11. An intelligent car park system as defined in claim 10, further
comprising means for calculating applicable charges for the period of time the

vehicle has been parked in the car park, at the time of exit of the vehicle; and,

20 means for processing payment of the applicable charges or capturing credit

1nformat10n for future payment of such charges.
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separ at ‘\\mr\“&re can be used. Significantly, the difference in
operatLMﬁ\“\“ ! entry and exit points is a di Heence.in ftware
only, at+ by* changi ng the software the ent yHENBHEN 39 @Rl
be interchanged and/ or paynment can be processed eit®EPLat point fof
entry prior to parking the vehicle or at p‘o]i5n‘t of exi TT 725 ~At--t-he-
point of entry (refer Fig 2A), when a driver drives a vehicle to the

entrance 120f the camn paclkigentt SarppakefeeenMds! ddfthedeinceladd 11 Riither
manner noted above, which initiates the ent‘rf/ routine in the ICPS at
100. An i nage SPMpHEREsnednstiae adwping|acdriver of the vehicle of information relating to

-9- I ngl udi the licence plate is captured using one or nore
canmeras, and | %z‘xﬁ?xﬁage. then process the imge(s) of the vehicle
including the licence plate in order to recogni se identifying _
features of the vehicle and/or characters on the licence plate usi ng

the LPR or | P 43ftware aAnlio®]ligent catepurk bystéthes\defined in cl%p?ﬁﬂv?vhaeﬁﬂsaﬁdile 5
application, at . t.his point. |ICPS can al so_conpare the identifying
"nformati dh’ of 2dvismg fepns des &vigyal Hismiao mhenr Jir Sdwising The Arikerons cfoge

base in order L denty : i Cl |ls into.a
particul ar cat Eé}g%ﬂrl@%’o?ﬁém?ta tgr ar\l/%ﬁllre({:%]g?%évp%ﬁa\{n%?éﬁme?e;%har%ge{ 5%“}3 8&}83
vehi cl e, | orryveticRn et Plated appEédtle ngﬁsgﬂgefataeFa&krﬁg fe8s tglydble and
manner, |1 CPS can differentiate between different categories of vehicle
accordi ng 10 Instryctions for paymested processing rules in order to apply
different charging rates for

14. An intelligent car park system as defined in claim 13, wherein said

10 advising means also includes an automated audio response to enhance the

delivery of information provided to the driver.

15. An intelligent car park system as defined in claim 10, wherein said
image processing means comprises a computer work station programmed with

image processing software, including licence plate recognition software.

15 16. An intelligent car park system as defined in claim 11, wherein said
payment processing means includes a card terminal capable of reading or

processing a cash card inserted in the card terminal by a driver at the point of exit

of the car park.

17. An intelligent car park system as defined in claim 10, wherein said

20 vehicle detecting means includes an underground vehicle sensor.

18. An intelligent car park system as defined in claim 10, wherein said
image processing means, recording means, matching means and calculating
means are provided in connection with a plurality of computer workstations
capable of communication with each other via a wireless transmission system or

25 a local/wide area network or other form of computer interconnection.
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different. types of notor vehicle, as required. When the vehicle
has beeﬂh‘“ﬁﬁ Elllklﬂ d categorised), ICPS will sea gms ESEET HAS BEEN
dat abas'ey Meilocal ,. to enquire if the vehi CV : as#m@g@gsed a
valid season parking pass for this car park at {104 thé—veh c‘ e
has a valid season 15 par ki ng pass, a ~i7deo di splay screen may display
the vehicle licence plate and the " season parking expiry date, if
applicable, at{406. An a j S fined"BY cBiHO10€ fugtieyi ded
as required. Er%%’ry wil | %?@%@%Fﬁ%péﬁcﬁgﬁﬁb? %Toeni ng a _boom
gate or other bamprieinganedid®foamanshitting theeidentfying iferbtion together withvidhi cl e
in the car park. 20 I f the vehicle does not have a vateiFd season

parki ng pass, &mee ofienteyof the Nehirledpea computer dptgbasgayip W WYEIESS UAUFRISHGD as

determned at 110, the i J, disp e | lisRbANed:Hda
vehicle i cencéyiof?%oé a&ﬂﬁa?‘ﬁlgegﬁ aedegeréaﬁ{ﬂ;rnoeqﬂ%r&o%torf §°‘.“R%‘tc?rt & car park at
112, simlar to 106. However, if the vehicle does not have a valid season

par ki ng pass, and the car park does not allow for daily/hourly
parking, the screen will 2 5 di spl ay "ENTRY DENI ED' at 114, and provide
instructions for departing from t he area.

-10-
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In an.alternative enbodi nent the image of the vehicle is captured and

processed to identify the vehicle, however, there is no neans of
controlling entry of the vehi cl e. The vehicle nmay drive through the
entry point wthout having to stop. At the exit point (refer Fig.

2B) of the car park, when a vehicle prepare+to exit '5 t he car park,
the process is simlar but now includes cal culation of the applicable
charges for the period of tinme the vehicle has been parked in the car park,
and processing paynment of the apg§rRadg charges or capturing credit
information for future paynent .—tTCPSdetrects the presence of a
vehicle waiting to exit the cINTELLIGENEGARPARK SYSTEMLt he exit routine
at 120. One or nore caneras capture i mges of 10 t he vehicle including
its licence plate and I CPS processes the inages of the vehi cl e and

| i cence plate ysi _ o] ftwar t ' r
recogni se the #de%%?rn%ﬁﬁéagn&%@gé%f C}tgﬁes?/%his% erﬂomgggfa%r%‘grrsneghﬁ dt hfgr
licence plate automaticAWy EdnticlBig vébiclehsitvRBinCd €ar phe DCPS @aptutes ifdages of tO

that at step 102 in the entry routine. Wien the vehicle is
i dentified | Cbs vwghidle seigring the earqeriabsivg camerasddp) amsl processes thecimages e

mat ching record for. the s vehicle staored at . the.tj.nme of entry..which
ecord il |- i niengbist doeTine TRSE i, vaBicis ARd LG AT SPBY Yonidh' e
cat egori sati ONgransmitted | 3f ﬁr{%ﬂlﬁ& Hﬁta@%&'t viaaP | irelbss® §]gﬁ§iﬁi§si6{§0’*§»§feﬁ§ drhe

date and tine of exit wt ate and tinme of entry vehi cl e and
cal cul at es applocabiwide arhangwsork or othee faem iob domputer intefcohnevtionaad\stdred ik has
been parked in_the car park. |f the vehicle has a valid 20 season

par ki ng pass, %€ ¢alakasp; nacsimilan procepsopesyrs gt the, primé of sxits gxeent;tapy PS

and/ or A4y O T HARGRS St .i&&ﬁifg@g" lirgfgrrbgtic}rpfswith FE&vgﬂgr REabuSd FLLGAd hRq Meet

i ndi vidual car park requirene or exanp e season parking is
pai d nogdibllites tthe applidably e5drgesbased onPfimei spentiin’ & dad @arkl. CCashivgsent .
The boom gate or other barrier is opened at 128 and the driver can

proceed to exipaymenhaandegnadegich ashyracash card or credit card or credit information
recorded at point of payment (22). ICPS facilitates rapid entry and exit of

vehicles to/from a car park and enables more effective management of car park

15 usage without car park attendants.

Drawing suggested to accompany abstract: Figure 1.



If the vehicle does not have valid season parking, it is presumably on a
dai l y/hourly parking rate, and I1CPS wi || display car park usage information

at 130. Typically, ICPS will provide a visual display of the
nunber/ character string of the vehicle licence plate, the parking
peri od, the parking fees payabl e and |L3 instructions for
paynent. The driver inserts a "cash car into the card termmgl and
|CPS will check the card at 132 to ensure that there is suff¥iext edi t
on the card to pay for the parking fees. If there is Suffichg
credit on the card-to pay the par ki ng fees e
anount fromthe cash card at 134 and return 5 er
The amount of credit remaining in the cash card i$ 5|
di spl ayed on the diag%sy screen at 136. The barri ¢ 128
and the driver can | eave the car park. If there i§ i ; t chdit on
t he card to y¢ t he parking fees, ICPS w | N nt
credit on cash card, di spl ay thef bal ance of the card on the visual
di splay screen at 1 nd return the 10 card fo th i t hieN
stage, the driver y. be required to eiffher inserf_ FRother r
top up the credit on the card before atgenpting tp exil Kk
again or ICPS nay allow exit after captjuring cred{t information for future
paynment. . _ S :
TN 7 = 2
* . . l. o
“ N
)
<
2
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From { he above description of a preferred enbodi nent of an intelli.gent car

park 15 system and nmet hod of automatically controlling vehicle entry to
and exit froma car park, it will be apparent that the |ICPS has a
nunber of advantages over prior art systens, including the

f ol | ow ng: (a) It is easytoeﬁge requiring mniml action
by the driver; It provid an accurate record of car
park usage, which is 20 ?Wanagemant pur poses; (c)

It facilitates rapid| eeaterih X of vehicles froma car park,
particularly where s ng is avail abl e; (d)- It
can be custom sed an nfigured to neet individual car . par k

requirenents;

Licence plate recognition | .
and/or other image  [— 102 E 2 A
processing software _ - -

vehicdle identified

" DISPLAY / AUDIO
. * vehicle Licence . | Yes
\Season parking expiry ] /112-

/ DISPLAY / AUDIO
106 _ ¥ vehicle licence
Ydate and time of entry

1

. DISPLAY / AUDIO
¢ vehicle advised

regarding no daily
hourly parking

108 114 l
/ Vehicle exits
Barrier opens or ‘
entry facilitated '

]




-12- (e) It can be used by both small single car park

operators as well as | arge multi-car park operators; ()

The driver does not need to work with | oose change or deal with

par ki ng coupons or neters for paynent of car pargggees or | ook for autopay
of car

5 stations; and, (9) In ter par k managenent
there is incfeased car park security add the problens of

station pilfjerage/ damagg i s avoi ded. : ' f)* Bett

enf orcenment jor conpliandge, particularly i nma car/ park

pl aces wherg attendantsj(or car pa e e 10+ t

conpl etel y honest. Numer o i & nd\ no | cat

suggest thensel ves to pérsons [ helre ant
arts, in addition to thgse already descyidged

the basic imentive cogCepts. Al such
are to be coned dered ggzgin the scope o

nature of wi is to determned fro
appended cl &Qks. g -
ﬁ

§
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13 : THE CLAI M5 DEFI NI NG THE | NVENZIa A§ FOLLQWS 1

A met hod of

automatically controlling veh| ¢l 2 nt Y tol q{gﬂggﬁmgmr SHEET c a

car park using a conputer-based intelligent fPark sisge
conprising the steps of: det ecti ng the presence} of |ti ng
to enter or exit the car park; cag'[ uring one or e
vehicle and/or its licence plate; 10 processing tpelinng _inages|. of
the vehicle asg(ag |é§ Jﬁaﬁ;@ﬁn ). W order to {ecogni se |dent|f |ng
features on tl! ] Vg{crig@nplatetothereb« $-gri=f
i dentifying information which identifies the vehicle; 15 conparlng sai d
identifying information with information stored in a database in or der
to identify whbepssenthigvensionwas dexeloped/with & yiewdo fpseviding ag inteBigenfr cabar k ;
and, park system which overcomes at least some of the problems with prior art systems
5 noted above, and which is convenient to use by drivers of vehicles using the car
park.
According to one aspect of the present invention there is provided a method of
automatically controlling vehicle entry to and exit from a car park using a computer-
10  based intelligent car park system, the method comprising the steps of:
detecting the presence of a vehicle waiting to enter or exit the car park;
capturing one or more images of the vehicle and/or its licence plate;
15
processing the image or images of the vehicle and/or its licence plate in order to
recognise identifying features on the vehicle and/or licence plate to thereby obtain
identifying information which identifies the vehicle;
20 comparing said identifying information with information stored in a database in
order to identify whether the vehicle has a valid pass for using the car park; and,
at the time of entry of the vehicle:
25 recording said identifying information together with time of eniry of the vehicle;
and
at the time of exit of the vehicle:
30  matching said identifying information with information previously recorded in the

database;

18 3% 24 -
25 lealos



at the tine of entry of the vehicle: 20 recordirng%E%AGEMEi\HnSHEEiﬁ

informati on together with tine of entry of the vehjc and at

the ti.te of exit of the vehicle: 25 mat chi ng shgi f

information with information previously recorded i gdseabxr m@a asie;

cal cul ati ng applicable charges for the p%'ri od of t h been

parked in t he car park 30 proceSS| ng pa ment of the appll abl e

charges or ca turl |nfor ey eI Such

charges or ot FAFHF b:lueg %19ft’ér(‘:ect3 Hgﬁﬁlghgs Sen parked i 14
thecarpark,

processing payment of the applicable charges or capturing credit information for
5  future payment of such charges or otherwise levying such charges in accordance
with said valid pass whereby charges are waived or collected or paid on a weekly,

monthly quarterly or other basis; and

allowing exit of the vehicle from the car park.
10
As will become evident from the detailed description that follows, “valid pass”
refers to a pre-purchased season pass or other pass for using the car park, previously
registered by the owner of the vehicle and which has been entered into the database
in connection with said identifying information that identifies the vehicle. The valid
15  pass is in effect a pre-registered account with the car park operator which allows the
vehicle owner to make use of the car park without having to pay every time he/she

exits the car park.

According to another aspect of the present invention there is provided a method of
20  automatically controlling vehicle entry to and exit from a car park using a computer-

based intelligent car park system, the method comprising the steps of:
detecting the presence of a vehicle waiting to enter or exit the car park;
25  capturing one or more images of the vehicle and/or its licence plate;

processing the image or images of the vehicle and/or its licence plate in order to
recognise identifying features on the vehicle and/or licence plate ‘to thereby obtain
identifying information which identifies the vehicle; and,

30
at the time of entry of the vehicle:



with said valid pass whereby charges are waived or calﬂ@tﬂemmrg :

weekl y, nonthly quarterly or other basis; and

the vehicle fromthe car park. 5 2.

automatically controlling vehicle entry to and exit

usi ng a conput er-based |nteII|gent car -gark system

conprising the steps of: detecting the presefice of a vehicle

to enter or exit the car capturin Qne

vehi cl e and/ 6F°9f@§glsﬁ@e‘ﬁ€'§l g igformation toggthes q%rﬁétry ¥eEERges of

t he vehicle /or its licence plate in order to 15 recogni se identifying

features on the vehicle and/or licence plate to thereby obtain

identifying informati on which identifies the vehicle; and, at the
.time of entry qof the ehl recording said identifying information

t oget her V\nthftt ?ﬂ?@ﬁ yﬁaﬁmFﬁ% vehicle; and

matching said identifying information with information previously recorded in the

database;

calculating applicable charges for the period of time the vehicle has been parked in
10  the car park;

processing payment and, if a charge is applicable, accepting cashless payment of, or
capturing credit information for future payment of, the applicable charge at an exit
terminal; and

15

allowing exit of the vehicle from the car park.

According to a further aspect of the present invention there is provided a computer-
based intelligent car park system for automatically recording and/or controlling

20  vehicle entry and exit from a car park, the system comprising:

means for detecting the presence of a vehicle waiting to enter or exit the car park;

means for capturing one or more images of the vehicle and/or its licence plate;

25
means for processing the image or images in order to recognise identifying features
on the vehicle and/or the licence plate to thereby obtain identifying information
which identifies the vehicle;

30 means for comparing said identifying information with information stored in a

database in order to identify whether the vehicle has a valid pass for using the car



at the-time of exit of the vehicle: 25 mat chi ng saj :
i nformation with information previously recorded in th REPLAGE:I\AEBHbSHEET

cal cul ating applicable charges for the period of tinme |hg=vehtrctreTas

parked in
appl i cabl e,

accepting cashl ess paynent - or capiuf

the car park; 30 pr_gl%e_ssi ng paynen %é bb&a’?@ﬁ]ar

I nformation for future paynent of, the applicable char eJ.aI._..a.n._ev't

15 tergia&al; and allowing exit of the veRicle fromthe car

par k.

10

15

20

25

30

bdgen

gé

(¢

means for recording said identifying information in a database together with the

time of day, at the time of entry of the vehicle;

means for matching said identifying information with information previously

recorded in the database;

means for calculating applicable charges for the period of time the vehicle has been
parked in the car park, at the time of exit of the vehicle;

~ means for processing payment of the applicable charges or capturing credit

information for future payment of such charges or otherwise levying such charges
in accordance with said valid pass whereby charges are waived or collected or paid

on a weekly, monthly quarterly or other basis; and

means for allowing the vehicle to exit from the car park.

According to a still further aspect of the present invention there is provided a
computer-based intelligent car park system for automatically recording and/or
controlling vehicle entry and exit from a car park, the system comprising:

means for detecting the presence of a vehicle waiting to enter or exit the car park;
means for capturing one or more images of the vehicle and/or its licence plate;
means for processing the image or images in order to recognise identifying features
on the vehicle and/or the licence plate to thereby obtain identifying information

which identifies the vehicle;

means for recording said identifying information in a database together with the

time of day, at the time of entry of the vehicle;

S



5 3.- ~ A nmethod of automatically controlling vehicle entry to and

exit " from a car park as defined in claiml or claim?2, further
conprising the step of allow ng or disallowing entry of the vehicle
inta the car park. 4. A met hod of automatically
controlling vehicle entry to and exit f-48n 10 a car park as defined in
claim1l or claim2, further conprising the step of: di spl ayi ng sai d
identifying i |on nd/ qr. .ot .her Jnfornat .on T, to car

usage for thep‘%’g‘& gy $7id cidenifying cnformation, wi ‘"*31011 I’“"’“’ugi A
nmet hod of aut m{c&eﬁa{h{mdggagsepl ling vehicle entry to and exit from a
car park as defined in claiml or claim2, further conprising the step of
conpari ng said identifying information with infornation stored in a

know edge basg L f&g?f:ulﬁt?n&apgh%abiq &thg' ﬁg\@pe}gﬁ%ﬁ OH:]u'ene eve lcﬁ%{\# i I nto a

particul ar category o

automatlca5|ypazkadm:thbcarg;arkebﬁthéﬁmeﬂfémdﬁthé%ﬂu@eﬂt from a car park
as defined in claimb5, wherein said step of cal cul at i ng applicabl e charges
i ncl udes appl y| ng different charging rates dependl ng on the category of

nmot or rogelésm% %ayl—gené Xalngtl 1ff 2 eh Boﬂ)gﬁéab?é'l ta%%hhg %gghgc?srs.' ed in

control ling vehlcle eptryt car
claim1, wherpaymeniiof Qrtqapnmhg@mdnanfmngamcdefmfﬁnmmmmhef the applicable

charge at an exit terminal; and

10

means for allowing the vehicle to exit from the car park.

Preferably the intelligent car park system further comprises means for advising a
driver of the vehicle of information relating to car park usage. Typically said
15 advising means includes visual display means for advising the driver of, for
example, the date and time of entry/exit, the vehicle licence plate, applicable
charging rate, parking fees payable and instructions for payment. Optionally,

REPLACEMENT SHggT |
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met hod” of ¢ aut orfat Scakly controlling vehicle entry to and exit f,20$n0('ﬁ 2000,
car park as defined in claim2, further bonprising the step|ot_conparing

‘sai d | 6

i dentifying i t] | i nforation, . Sst.ol ' a aSg—Hn—ordét—t-o

identify mmwﬁ@ e 5&@3&5 Oﬁm v bthe car park,

wherein the vehicle wll be al | owed to eX|t W|thout payrrent of dues at

the point of exit if it has a valid A
“met hod of aut dmati cal | y Acoethedpf auﬁ@;nax@hllrc@mﬂtrxgwetnsleeﬂnﬁyéo(md ¢xitofiiom a

o mpark 8 08 LA°Bark" wlind A" ohmBlnCbRed ifrelilRR ﬁ%fap%gs?r%eigﬁﬁth%%.ﬁ’?ﬁﬁifh”g

credit carg obompﬂﬁﬁgthestepgbﬁred val ue card. 10 A net hod
‘of automatically controlling vehicle entry to and eX|t from a car park
as defined in claiml or claim2, further conprising at the tinme of entry

of

detecting the presence of a vehicle waiting to enter or exit the car park;

capturing one or more images of the vehicle and/or its licence plate;

10
processing the image or images of the vehicle and/or its licence plate in order to
recognise identifying features on the vehicle and/or licence plate to thereby obtain
identifying information which identifies the vehicle;

15 comparing said identifying information with information stored in a database in

order to identify whether the vehicle has a valid pass for using the car park; and,

at the time of entry of the vehicle:

20  recording said identifying information together with time of entry of the vehicle;

and

at the time of exit of the vehicle:

25  matching said identifying information with information previously recorded in the

database;

calculating applicable charges for the period of time the vehicle has been parked in
the car park;

30
processing payment of the applicable charges or capturing credit information for

future payment of such charges or otherwise levying such charges in accordance



the*vehicle the step of transnmitting the identifying i fgﬂﬁﬁthMWEg%&fﬁe
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conput er - baséd fnt'el I"i gént *car park system for automatifcal
recording and/or controlling vehicle entky and exit fromacar—park—the
system conprising: 20 means for det ecting the presence of a

vehicle waiting to. enter or exit the car

: f t
one or nore i fAGedidyalidpass, Wherehsecharags are Wflgefl ?rc@#e%t%gg?aég °n%r2‘See?<P3f’rg;|ng ?

for processing,di MF,’% ﬂx@ﬂﬁbﬁ dJy order to recognise identifying
features IE}E¥He ve |cloe an %or the licence plate to thereby obtain
i dentifying information whi ch identifies the vehicle; nmeans

for corrparing aldld | i,nformati on with information stored in a 30
dat abase in oft ‘é‘i”mtgﬁxﬁ Bléhi‘f’x’%ig\ﬁm #ehicl e has a valid pass for
usi ng the gar park;

2. A method of automatically controlling vehicle entry to and exit from
a car park using a computer-based intelligent car park system, the method

comprising the steps of:
10  detecting the presence of a vehicle waiting to enter or exit the car park;
capturing one or more images of the vehicle and/or its licence plate;

processing the image or images of the vehicle and/or its licence plate in order to
15  recognise identifying features on the vehicle and/or licence plate to thereby obtain

identifying information which identifies the vehicle; and,
at the time of entry of the vehicle:

20  recording said identifying information together with time of entry of the vehicle;

and
at the time of exit of the vehicle:

25 matching said identifying information with information previously recorded in the

database;

calculating applicable charges for the period of time the vehicle has been parked in
the car park;

30
processing payment and, if a charge is applicable, accepting cashless payment of, or
capturing credit information for future payment of, the applicable charge at an exit
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or

a weekly, nmonthly quarterly or other basis; and 15 neans
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A conputer-based intelligent car park system for automatically
recording and/or controlling vehicle entry and exit froma car park,

system 5
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30

gonpri si ng:A method of automatically controlling vehicle entry to and exit from
a car park as defined in claim 1 or claim 2, further comprising the step of allowing
or disallowing entry of the vehicle into the car park.

4. A method of automatically controlling vehicle entry to and exit from

a car park as defined in claim 1 or claim 2, further comprising the step of:

displaying said identifying information and/or other information relating to car park

usage for the benefit of a driver of the vehicle.

5. A method of automatically controlling vehicle entry to and exit from
a car park as defined in claim 1 or claim 2, further comprising the step of comparing
said identifying information with information stored in a knowledge base in order to

identify whether the vehicle falls into a particular category of motor vehicle.

6. A method of automatically controlling vehicle entry to and exit from
a car park as defined in claim 5, wherein said step of calculating applicable charges
includes applying different charging rates depending on the category of motor

vehicle.

7. A method of automatically controlling vehicle entry to and exit from
a car park as defined in claim 1, wherein said step of comparing identifies whether
the vehicle has a valid season pass for using the car park, wherein the vehicle will
be allowed to exit without payment of dues at the point of exit if it has a valid

s€ason pass.

8. A method of automatically controlling vehicle entry to and exit from

a car park as defined in claim 2, further comprising the step of comparing said

t he
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pass.

9. A method of automatically controlling vehicle entry to and exit from
a car park as defined in claim 1 or claim 2, wherein said step of processing payment
involves deducting the charges from a cash card, debit card, credit card or other

stored value card.

10. A method of automatically controlling vehicle entry to and exit from
a car park as defined in claim 1 or claim 2, further comprising at the time of entry of
the vehicle the step of transmitting the identifying information together with the
time of entry of the vehicle to a computer database via a suitable transmission

means for recordal.

11 A computer-based intelligent car park system for automatically
recording and/or controlling vehicle entry and exit from a car park, the system

comprising:

means for detecting the presence of a vehicle waiting to enter or exit the car park;
means for capturing one or more images of the vehicle and/or its licence plate;
means for processing the image or images in order to recognise identifying features
on the vehicle and/or the licence plate to thereby obtain identifying information
which identifies the vehicle;

means for comparing said identifying information with information stored in a

database in order to identify whether the vehicle has a valid pass for using the car

park;



5 -packed-ia-theTar park, at the time of exitREfACEMENEISHEEE;
means for p ' and, if a chargefi rcabte;jaccepti ng
cashl ess ‘ﬂ“iﬂg‘l ‘mrmmr capturing credi nf(gﬁgﬁ fo uture
payment of, 'Ghecapplicabd e~ charge at anje i @ ' p; nd 10
méans for allowing the vehicle to exit f¥omthelcar park 13.
An intelligent car park systemas defined in ¢laim1l or claimfl2,

further conprising_.means for all.ow ar . di salH+ eptry into
the car 15 S for recording spid identityite Informaion B 4 AEENS OIS RIS et am as

defined in cl & dflap at Bledini® dfentry of the vEMEIENEr conpri sing means for

advising a driver of "the vehicle of information relating to car park
usage. 20 15. An intelligent car park systemas defined in
claim 14, wherein i d : advi si ng. means includes.visual display nmeans
For advi si ng ey py dpaiching (Gl eheling SfkimaiSn 5 oihen; pREHlY
entry/exits theotdediigtHcdatbaget er string of the vehicle |l i cence pl ate,
appl i cabl e charging rate, parking fees payable and instructions for 25
paynent . 16. An intelligent car park systemas defined in
cl aim 15, whergj i . 18l S I G Log% ed

audi o responséﬁé?(ﬂ;s g’%ﬁglﬁglgu? %—ﬁgé hﬁégﬁﬁrﬁéﬁ %%%dr#}g#ﬁnéa EX%H%I%W ed to the
driver. parked in the car park, at the time of exit of the vehicle;

10 means for processing payment of the applicable charges or capturing credit
information for future payment of such charges or otherwise levying such charges
in accordance with said valid pass whereby charges are waived or collected or paid

on a weekly, monthly quarterly or other basis; and
15 means for allowing the vehicle to exit from the car park.

12. A computer-based intelligent car park system for automatically
recording, and/or controlling vehicle entry and exit from a car park, the system
comprising:

20

means for detecting the presence of a vehicle waiting to enter or exit the car park;
means for capturing one or more images of the vehicle and/or its licence plate;

25 means for processing the image or images in order to recognise identifying features
on the vehicle and/or the licence plate to thereby obtain identifying information

which identifies the vehicle;

means for recording said identifying information in a database together with the

30 time of day, at the time of entry of the vehicle;
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5  parked in the car park, at the time of exit of the vehicle;

means for processing payment and, if a charge is _applicable, accepting cashless
payment of, or capturing credit information for future payment of, the applicable
charge at an exit terminal; and

10

means for allowing the vehicle to exit from the car park.

13. An intelligent car park system as defined in claim 11 or claim 12,
further comprising means for allowing or disallowing the vehicle entry into the car

15  park.

14. An intelligent car park system as defined in claim 11 or claim 12,
further comprising means for advising a driver of the vehicle of information relating
to car park usage.
20
15. An intelligent car park system as defined in claim 14, wherein said
advising means includes visual display means for advising the driver of, for
example, the date and time of entry/exit, the number/character string of the vehicle
licence plate, applicable charging rate, parking fees payable and instructions for
25  payment. |

16. An intelligent car park system as defined in claim 15, wherein said
advising means also includes an automated audio response to enhance the delivery
of information provided to the driver.

30
17. An intelligent car park system as defined in claim 11 or claim 12,

wherein said image processing means comprises a computer work station
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18. An intelligent car park system as defined in claim 11 or claim 12,
5  wherein said payment processing means includes a card reader capable of reading or
processing a cash card, debit card or other stored value card at the point of exit of

the car park.

19. An intelligent car park system as defined in claim 11 or claim 12,

10  wherein said vehicle detecting means includes an underground vehicle sensor.

20. An intelligent car park system as defined in claim 11 or claim 12,
wherein said image processing means, recording means, matching means and
calculating means are provided in connection with a plurality of computer
15 workstations capable of communication with each other via a wireless transmission

system or a local/wide area network or other form of computer interconnection.

21. An intelligent car park system as defined in claim 20, further
comprising means for transmitting the identifying information together with the
20 time of entry of the vehicle to a computer database via a wireless transmission

system or a local/wide area network or other form of computer interconnection.



