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WD 2005/ 022485 PCT/ SG2004/ 000280 1 APPARATUS AND
METHOD FOR LOCATI NG | DENTI FYI NG AND TRACKI NG VEHI CLES
wo D00s0PARKI NG AREA Field of the Invention 5 ThECT/SG2004/000280
invention relates to vehicle parking. In particular,
it relates to apparatus and nethod for |ocating,
identifying and tracking vehicles in a car park.
BPARM BUBANID MEGHOER i d oo NG i BN b ST NMLRE
par ki ng vehi cl es i nstance, in
a crowded huge = N Kﬁﬁ IS
difficult for a driver to renmenber where his/her
vehicle is parked. Oten it is a frustrating
Figldel the daeentionsear ch for his/her vehicle. Qite
often, it is difficult for a driver to |locate an enpty
par ki ng space to park 15 his/her vehicle in a huge car
Thainkenttbdsplate’ thethiglei pirkingeth pdrdtulmyitaciates tpappdrags and method
spaces .are_available, Precious tine js wasted by
foafl)q%% 13&?@%’1% téa@awﬂ%lql%mw ere the vehicle
is parked or not being in a postion to trace an enpty
par ki ng space.. The present car parking systens are
Baokgwwiuiidci ent enough for a a car park operator to ease
the problens nentioned above. Slow vehicle retrieval
and delay in searching for enpty 20 lots results in
APPSR ediourfiéts nasy PRIbBed welletpaditiny aRhidi&®Sin bﬂﬁfg@&ﬁlegaark. For
~car park jams , less effective parki n%_ capacity, an
inggnee, éma cpavdeduiogrpindti-siorey Fimerer ftds eiffiowiifferra dtiver 4o Eemember
whbre Hl/FAL véﬂ?agﬁﬁé}k&? BiterdP dTmfst[%‘ﬁﬁg e&;ﬁérlélnke k) segroh for his/her
I'scouraging others from parking in Suc car parks.
vehile.t Quiteceftenp dirik difprtaico agdrivehtsslocptedsl emptvt FP?HE@Q apace to park
di . t: I o Thi:s. i r
nEhEE STl 75 FBE R ispic g bt dnal RARFGE fcHing spaces
angrayvetaile. Peecious tims isavastedzi/snivgrs wben Aeishe cpanat remember where
r Y f d
e e e e o b P s e
priegentjoaf paikingi syatensorre ewhafirient enavdh ferag ka £ RArk cgergtor to ease
, , ] o _
thle r%l@ﬁ@%en%bﬁécﬁé%dég@f%mg riRENF AR el Sh s%thcthwg for empty

Sensors are I nsta ween each zone to coun

logrenulisier robiempesiiall assdelauediryitioh veliidlegdnergasask capagk jams , less
effdife pAMRRREcAPEBS ldhaSSIRP @S p&k UiSifion. Furthermore, motorists are at

great inconvenience, and may even result in discouraging others from parking in such

car parks. For the car park operators, these problems translate directly to revenue loss.
This in turn, reduces the revenue of the shop keepers or businessmen who are present

ina building having such a car park..

Presently, some car parks have addressed the above problems to some extent. Some car
parks provide empty lot information. For example, a car park is divided into many
different zones and vehicle detection sensors are installed between each zone to count the
numbers of vehicles coming in and going out of a zone. These vehicle sensors provide
information to derive the number of vehicles parked inside each zone. Other systems
involve the installation of vehicle detection sensors (infra red, proximity, or light sensors,
etc) for each parking lot, thus providing parking lot availability information. However,

the existing car park systems have many drawbacks, including inability to determine
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information to derive the nunber of vehicles parked
i nsi de each zone. Other systens involve the
wo pesabi4at i on of vehicle detection sensors (i NPCESGHUN4/000280
proximty, or light sensorsy etc) for each parking
| ot, thus providing parking ot availability
i nformati on. However, the existing car park systens
whew spesifly lots dwbamk sAvailahde, uligh gniradipicturalycasts, diégheped ear park lot

L R e e T

b&Rt opakkprintiple 6QtdunAPL b vEligbs oMk abdphiienofloe.
mai nt enance costs. Moreover, existing nethods are
based on the principle of counting of vehicles or the
occupation of lots. 5 Summary of the invention In
accordance with a first aspect of the present
invention there is provided a 10 nethod for use in

t he man %enpnt Qf vehicle parking in a vehicle parking
§3£§5£Hé3#h%£§@ﬂ%£%rality of vehicle parking spaces,

the nmethod conprising: determning the |ocations of

vacant vehicl e parking spaces; and displaying the

| ocaln essorddnce avitine fimshiasest phrthe presepaiowention {herplseprovided a
seeki to. park vehicles. .15 | n_.accordance w t.h .
R BOG T P BiRG Spateenispt R xelegBiSs i ARERGR HeHipg ajog having o
plitAlity € delfcle PRINRCph&Ss, theendthod fnpRaagenent of

vehicle parking in a vehicle parking area having a

pl ur deteryinie thelvcatiensod vreang vepele @atkingrwaesst psh

F ot diRa0% AR LR RRARTy PR OH S bRfple secking o purk

veldclas.ed i n vehicl e parking spaces; receiving a request
to locate a specific vehicle with at | east one of said
one or nore identifying features; determ ning one or

mor egpg&éfﬂhge {Vg%i %lteéoﬁ’lﬁsﬁrgtod'spic?iog glﬁgﬁ'géeﬁ mv¥RitinCthBre is provided a

based on sali east one one or nore
i dentiethadnfyr fue@inithesmamagetmient devehicte pedkinhe arvehizle parking area

o S50 R 5 RS B Aot ebian
| ocafibtensinidy sRSOOMDE tIRnEHiith FRAMESbf each of a plurality of vehicles
located in vehicle parking spaces;
receiving a request to locate a specific vehicle with at least one of said one or
more identifying features;
determining one or more possible locations for said specific vehicle based on said
at least one of said one or more identifying features and the determined one or
more identifying features of each of a plurality of vehicles; and

displaying said one or more possible locations in response to said request.

Said one or more identifying features may comprise one or more of: the number

plate, the colour, the make and the model of a vehicle.

In accordance with a fourth aspect of the present invention there is provided a
system for use in the management of vehicle parking in a vehicle parking area having a

plurality of vehicle parking spaces, the apparatus comprising:
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Sai d one or nore identifying features nmay conprise one

or nore of. the nunber plate, the col our, the nmake
wa@pasokssrodel of a vehicle. 30 I n accordance BMT/RG204/000280

fourth aspect of the presemt invention there is

provided a systemfor use in the managenment of

vehicle parking in ,a vehicle rking area having

pl uraadqt*ic)'}w%fun%ﬁe Aoty ctergumirg fbe Eoﬁéfé‘é@ 0 tw@a@p\ﬁaw&ft H@rklng spaces;

gonprl sing: WD 2005/ 022485 PCT/ S&2004/000280 3 a

etection unit for determ ning the |ocations of vacant

v ehiacdisplpp kit ndorsdiaglewing the tbeatichssofl eacantnivehiélerparking spaces to

di spl aying the |0 atl ons of vacant vehicle parking
Pe%ﬂﬁé%engot%pﬁgbﬁ hicles e ki ng to park vehicles. 5 The

detection unit may conprise a plurality of canera

el enents and an inmage processing unit for processing
i rragjlé‘)@ dsbctipmeutitbpay lvemptisen plakbiyeof cameactenceanerad an image

el enent ng.one or vehi cl ar ki
pr§iSRE i ot AR s o Y e SPp i el it camera
eldniddt s@vEfigs 6/ oicbleof e AhidlP&RinelsPRIest he canera

el enent 1s associated with one vehicl e parking space,

and the image processing determ nes the |ocation of

th etha@ﬁ %%er\ée@én%léﬁ _Fﬁagﬁglseac'rr%%& g\rl]@x[nthhpﬁji'ff\éfe%'tj %!:11 Coefl Ay i image from

of i'mages
theaamera dlemetit Spl Ayoudewd oeish aome/ whlﬂa ep&ﬁklng rrmaee vaxsiJ dhe image
di spl ay devi ces. The dl% y un y be ranged (fq
DroGSHMAT ST 1 1RFEOB 0 ﬁﬁ\@cw 1 anagsenseq g ndividual cells

offtlfécitda'g&a“ ng displaying the |ocati ons of the vacant
par ki ng spaces. 20 The renote devices may conprise

on vehi cl e devices. In accordance with a fourth aspect
sent. i nvention there is vided a, syste
£ or eI, W HVEGeiERe B of siore Pl afingaquices affor one or
m(y@hlisgbﬁjlﬁﬁg}k(ﬂé{,gce@r ea having a 25 plurality of vehicle
par i ng spaces, the apparatus conprising:

The display unit may be arranged to communicate with one or more remote

devices for facilitating displaying the locations of the vacant parking spaces.
The remote devices may comprise on-vehicle devices.

In accordance with a fourth aspect of the present invention there is provided a
system for use in the management of vehicle parking in a vehicle parking area having a
plurality of vehicle parking spaces, the apparatus comprising:

a first detection unit for determining one or more identifying features of each of a
plurality of vehicles located in vehicle parking spaces;

an interface unit for receiving a request to locate a specific vehicle with at least
one of said one or more identifying features;

a processing unit for determining one or more possible locations for said specific
vehicle based on said at least one of said one or more identifying features and the

determined one or more identifying features of each of a plurality of vehicles; and
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a first detection unit for determ ning one or nore

identifying features of each of a plurality of
woetwsobrss | ocated in vehicle parking spaces; aPCT/SG2004/000280

interface unit for receiving a request to |locate a

specific vehicle with at | east one of said one or

nore identifying features; 30 a processing unit for

det e AisAiaNgENner Jispiying $d SN 08 nll%’é é’Pﬁ%‘h@ lpgtiong jryresponse to

vehi cl e based on said at | east one of said

%&P%&%%knore identifying features and the determ ned

one or nore identifying features of each of a

plurality of ve and WO 2005/ 022485
PCT/@@SC)’G gﬁt(i‘eﬂc‘%{nﬂ??pl ay unit for displaying
sai d; QRBng rde&@ﬁ@n RER FHP H&eﬁﬂﬁﬁ‘fg‘ 88 90édtioh &SP %@a%t tv@hlcle: parking

sai d request. e system may further conprise:
speeaspaul det ect i on unit for determ ning the | ocatl ons of

For (e g R Al FE RGPy o e B Y pitRin spaces to

pdggfelgeagn RAGAR vbKMiclepeopl e seekl ng to park vehl cles. 10
e first and second detection units may be

i mpl emented in a S|ngle detection wunit. Said one or
i d ifyi e I. r.

t hee%}b nﬁgs& X ?ond (? ttéjctlgrséllfégt%/ Iﬁagpgé 11%&16%1%%’%?8 1Hn§10 ﬁéf% detection
uf, a vehlcle 15 Thee first and/or second detection

units may conprise a plurality of canera elenments and

an i mage processing unit for processing inmages

obt B & HPEAmBI LI e mumb

cur o 5 iege SRATE e RaRR Ry oAb s S ST tle number
pl2e, thachloon s maled &nethe nrody] dfe whichsiged such t hat

different cells of an inmage from the canera el enent

is associated with one vehicle parking space, and the

| MBgELecPAE 9R8IRGelGlieidbarD e 9a$dn9;]§hsgfa tﬂl\ﬁaht of camera

vacant vehicle spaces based on indiVidu
elementp mag@@ inRge Thecadsispluail foniproosesing m@ﬁqsséotam@ bY the camera

re.al i o di spi?ﬁ/ gew ces and/ or ane
elemen S, C camera elenient Surveying one or more o

¥ vehicle parking spaces.

Each camera element may be arranged such that different cells of an image from
the camera element is associated with one vehicle parking space, and the image
processing determines the location of the vacant vehicle spaces based on individual cells

of the images.

The display unit may comprise one or more audio display devices and/or one or

more visual display devices.

The display unit may be arranged to communicate with one or more remote

devices for facilitating displaying the locations of the vacant parking spaces.

The remote devices may comprise on-vehicle devices.



10

15

20

25

30

nore visual display devices. The display unit may be
arranged to communicate with one or nore renote
walenwsoexsi or facilitating displaying the | ocatPONSGming/000280
t he vacant parking spaces. 80 The renote devi ces may
conpri se on-vehicle devices. WO 2005/ 022485
PCT/ SG2004/ 000280 In accordance with a fifth aspect
of tReacsPdansh With\a fifthoaspedt eifethe Praseat inyention thase Aogrovided a
t
mBh0 Rt BERALRLY Y R M Naol i) SEURATShSITR MBRal cor park
spdes, andhileitdging izt vahitesghattoeeuny thempednsprising: pr ocessi ng
one or mare imges of, the c i[]ilgark spaces to E‘t‘?

f PSR 078 < dHaiediEt AE et PEReTaRRS RURBIde ipformation

reSIFnY tRIB cAfonY Bh@ﬂurﬁﬁérs B%rhp@%& Secu A9 BhkaRE&:s, and guidance
information to their |ocations; and processing one or

1nfmnetmnmqbgrbxcamm,wim cI es occupyi ng car park spaces

h
e EHioe Gof ¥ ARbre B 96 167 “EWERE i YL R, piees.

id@ngyicie @uneaNeeitenf fafmeds] terdy thehdbld eAakicante 1dddting of the
The proceSS|ng one or nore imges of the vehicles
P

veBistaspindig peaiidpeiikanes infernation 1o thafppraionpr ocessi ng

said i mges of the vehicles to determ ne one or nore

of . the nunber plate, the colour, the nmake and the

nodelheqfrodessing et o monenmegesh)f' t]nmg@nolééodcnpﬁﬁg oardaric gpaces may

with a sixth aspect of resent invention there is
coRIPE? HEFHINEHHFpHASES TR e detepipg gee ARBPERRE: the number

pIBMHhE BolS 2 FiRAnAIREMAIRe MOTR WF Ble RS MEABR ith&Ye.

instructing a conputer to execute a nethod for use in
t he managenent of vehicle parking in a vehicle
par ki ng _ar.ea hay a,plurali of vehi.cl e .parkin .
CpadnaeGHERseoTihd SR d: tlgthe Syl SN PR s provided a
coh%&lr iredisblefdavagambe WRAIG BaBas KioRdl GRR6E %om@ﬁtér code means for
l ayi ng the | ocations of vacant vehicle parking

mi§ g@% acompuisp fecxseeiRarpethey] e in/dRinegnagememny of vehicle parking

in&f ngfr;ljtglaen ﬁﬁ%{ﬁﬂgf, grelg Shc*agf}rﬁgclﬁ E%%%gsp be foehlcﬁe pﬁ)ﬁ(ﬁqsge Is}Saces, the method

I nve
comprising:

determining the locations of vacant vehicle parking spaces; and
displaying the locations of vacant vehicle parking spaces to people seeking to park

vehicles.

In accordance with a seventh aspect of the present invention there is provided a
computer readable data storage medium having stored thereon computer code means for
instructing a computer to execute a method for use in the management of vehicle parking
in a vehicle parking area having a plurality of vehicle parking spaces, the method
comprising:

determining one or more identifying features of each of a plurality of vehicles
located in vehicle parking spaces;

receiving a request to locate a specific vehicle with at least one of said one or

more identifying features;
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25 conputer readabl e data storage nedi um havi ng stored
t hereon conputer code neans for instructing a conputer
wo eoosperst e a met hod for use in the managenent PO/SG2004/000280
vehicle parking in a vehicde parking area having a
plurality of vehicle parking spaces, the nethod
conprising: determning one or nore identifying _
f eat IHEBIHNE eBe A BPrepqseibledpratipns forsaid weeidic vehicle based on said
| OCaJtGIQa}s't Bnd SPLGh SR KhOY SRRFS R é&p s"a;nHQh@ dEt%ﬂHﬁ%% one or
to |l ocate a specific vehicle w at T'east one of sa
one more idatifying éntirbyoigch efih phedity WOva0€lbd; @B2485
,F;gT/,SGZO 4/ 000280 6 determi ning one or rrp({)re ‘EBESSi bl e
dipRipyipg e OROPT WatePosHRICIPatOPLIN TERONERLOSHIdgRAEl d  at
| east one of said one or nore identifying features and
the determ ned one or nore identifying features of
eac hinofccardphagr with tay eqghtlv apect eSthegmesedt Byyksijomthemsaisdprovided a

one or ible locations inr onse to said
coB Spadasle G Hored mediimheying stourd, HEFFOD omppIes oe, means for
inﬁf@‘ﬁﬁ%ta domyRRdri 10 exbdiRE 8 S albRYUIi S Frovid b @Ccupancy status of
readabl e data storage nedi um havi ng stored thereon

speeifipu instivide ecarenanls spages, padtidentifying the cehinlasethat @ccupy them,
aﬁﬁﬁ%ﬂfe a for automatically providing the occupancy

sttatus of specific, individual car park spaces, and

| dengrbesbing dnbeorvidbieCingfiet At the @at pyrkt §@Ges tol Provide information

conpri sing: .processing one or nore i mages of the car_
regagftagdhelosdtiang apd symbers iof eepandascunied ear dprigsbases, and guidance
inf R ALGPRAMAPbBHRCER of enpty and occupied car park

spaces, and guidance information to their |ocations;

and poosesgiang on@onr images dfnthgeshelest dveupyghg chegpark spaces, to

.,occupyi ng car rk.spaces, 1o . 15 identify one or re
G bt ot £41% PR eI FrRFEDY hetun o reatilndnd abiFuf dociing of the
vehRg&! htiBtoFro il guid it Gh@Bmatdito iReiPlogMid#e. gui dance

information to tTheir locations. Brief description of

the drawi ngs 20 The invention is further described by

way of non-limtative exanples, with reference to

Brief description of the drawings

The invention is further described by way of non-limitative examples, with reference to

the accompanying drawings, in which:-

Figure 1 shows a System Concept Diagram of an embodiment of the invention;

Figure 2 shows an example embodiment of a high level process flow diagram for use with

the embodiment shown in Figure 1 ; and

Figure 3 Illustrates an example embodiment of the invention complementing an

integrated deployment of a Car Park System.

PDetailed description
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t he acconpanyi ng drawi ngs, in which: Figure 1 shows a
System Concept Di agram of an enbodi nent of the
WO pwsori4eh; 25 Figure 2 shows an exanpl e enbodP@ERG200#/000280
a high level process flow dlagramfor use with the
enbodi nent shown in Figure 1 ; and Figure 3
Il ustrates an_exanpl e enbodi nent of the inventiaon
TheoRpitenerRIChRf ngrag@ lpﬂt(ﬁq\naﬁfé@%ﬁllﬂoﬁ’/%ﬁtmﬁ?m’é’n(}érPresented in
Fibglly System Detailed description WO 2005/ 022485
/"'S&004/ 000280 7 The System Concept Di agram 100 of
Tae embbdidhene of thefintédntion riesomibies an iappayates end edethnd 61 guomatically
1.. The_enbodi nent of the ventiQ escribes a
Prapideathe CosHRmAE S Homesidtomabyda I Pﬂ?ﬁ@r%f%% pRaces, and
1d8ﬁﬁ’5}ﬁﬁ%&’h &t @k Yehieles ?@?ﬂiaf b&oupl WebinY | BhEhroCRIonPGH (J&c:ll.l}%n%y status
or spaces, and entlfylng each of the vehicles
of]tb@ carhmk It Lpyis tahlsﬁvedmsprpc@emglom opfnope wuages of the car park lots
tatus ark.lots. 10l is hi eved .
Battulh 3B Rapdne b fons 4l Qas o Ymppyand ocoupied
ca%%rl& WtPr10Y] did ighidanedidBimdtRaaiodi106até Mee tACIORE 800 The
nunbers of enpty and occupied car park lots 101, and
identiftratio of nrebiatest 1Gh ig echievedt by tecesng 9ae lOT| wore fpages of the
e 1 e
vemc?es s(% r%hl%ﬂ 1%%% ug)&u(?e 1d¥1§thtgﬁ‘l§ tﬁF ﬁ%en's{ 8%?41 IF % 1 g Ssgﬁéﬁsgof number

aﬂMUerhafm;ers)mﬂ wﬂﬁ:ldasdm ipkoptidiggt ke ddcamts Bepliad ee ﬁL ire which car
a serigs of nunber g nd/ or characters) of. vehic

patlp ot apd aXhets 1 dhat et vaidun the @t% EatheEs O(f &rehjcles 145 mlléfﬂlﬁfymg by
I lLpt
oﬂéegér 161;6?{( Kf t?élvzx% F‘@gé %O dn?lbfréff?&n gfcgc))/ft Qeca@mah& $roviding

guidanee dhformetion teddaatee the( eehycle&: d0DurThenepiaratud aaddnethad can be

ok & Pos GRSt Sl hromiAigh st ab o 2iiE o8 Prtkingsggervation
pdin Ebn?d?&ﬁﬂ&ﬁdcéropﬂi Quivdalamed) i ehRild ’lohdgd tt‘a'ﬂﬁ@ IRt huMilysis, and

such as parking | ot booking/ reservati on, par ki ng
comgessicnspmmationcar park surveillance, vehicle | ook-up,

traffic flow anal ysis, and congestion regulation. A

camera network 105 having a plurality of caneras 107
Al @midis etk 103silgeirgna/phirali®OoDduisérde 107 ia ivaslled Bside and/or

parking facili t%l to nmpnitor conti nuousl%/ sonme or_all )

o%spd@ RE aryg}nr@ harking facility to monitor continuously some or all of the parking
lots 101 and/or vehicle lanes for the presence/absence and movement of objects, people

and vehicles 103. The camera network 105 may be wired or wireless 106.

The images acquired by the camera sensor network 105 are transmitted through wired or
wireless network 111 to a network of Image Processing and Camera Control Units
(IPCCUs) 113 via an array of video multiplexes/switches 109, The IPCCUs network 113
comprises a plurality discrete IPCCUs 115 each of which may be assigned to process the
images from the camera network 105. Each of the IPCCUs 115 process the images that
are channelled to them using built-in advanced adaptive self-learning image—processing
algorithms that are stored in the memory of the IPCCU 115 . These algorithms deduce the
status of the car park, and transmit the car park status through wired or wireless network

117 to the Locator Central Controller 125.
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lots 101 and/or vehicle | anes for the presence/ absence
and novenent of objects, people and vehicles 103. The
wa@ 28022488t Wwor k 105 nmaybe wired or wrel ess 10BCT/36H04/000280
i mages acquired by the cang#a sensor network 105 are
transmtted through wired or 25 wireless network 111

to a network of |mage Processing and Canera Contr ol i
Appit frem(thp@&sYs 113 the nage-nipeesging plaprihwes may also be located in  the

i e 1.C 9.. Kk .
ot BABISShEMLCRSE 05T Sl FRRLRE) 100 hers i 107
Hokrewdt, aregpidaé desgn gtié thviobvepplacies sndash @f notnalDest the dmagehgocessing

canera network 105. Each of the I PCCUs 115 process the . ..
alg (F Befi05e:£08 itk dpY v SEtpRERTHRD fﬂé Ystqls ipgge acduisition
n es
w1805 R0 NSRSty LIBOSLE 960 Ll Yl 12
mig mlso Hbsesertaingonageh pwcdsihge elgotithmsst AthesIREFCY hElScaand central

rk, d transmt. the car park status through wred
cch?ro\marr @ge%’gf RXBYIQe‘PTlt;e P?ﬂg‘? Ratipeat or Central
Controller 125. WD 2005/ 022485 PCT/ S&2004/ 000280 8

Apart fromthe IPCCUs 115, the i rra%;- pr ocessi n? -
Galegdhé chnparkesjatus sionbéhd RCEEs 1ilh, theecentral sergrollee Az fpcilitates

ontroller.125 .t [ tinle i .
i i€ B LG R S BT ARA b Bl R timied to, car
park \¢odtvReR| agsratarsn@dtowriets. MDé deéllsle) tlake tdreicesragthe users, the locator
processing _algorithns those for car park | ot

e. d.
cagirgh cpntrgdent# H%ﬁﬂiaovﬁraatﬁg of gierny @ intrasd valty thesysersgdépr external
f ' t 5. . :
s, "B PulharRaR A Indiae, B AT G in t AP TRits 131, audio
devéees d2 b, videgdevires d @8 amolgleadeyones fl BPrseompueers POCULELL parstsyl plasma
central . controller 125 could be, provided in the sane
RRIEH PRiels. B Siassd 2o Sk BRI LD PEASE oF at o self-
sekvige kiode RN grdbke qg@hfa‘}/i]éu?cfe ald®vdr 3¢ tel difdc88n o Bnpty parking lots.

val ue- added servi ces and extends themto the users,

Thvh cehmunishiiete betiigen st 1dckier ceriral wontselter pidkansuettemel mteractive
og}gﬁra& rs %n own resss.12 04 |iver these services to the

mg rtg,y HEMFDH Yl OF tral” controller 125 uses a

variety of means to interact with the users and/or

external systens. These interactive neans include,

but not limted to, in-vehicle units 131, audio

AN TR R s TR IR R0 i SR SARAEES AR i
pepchtsi igiagee 223, | ocated e.g. at a junction within the

car park, or at a self- service kiosk. The signage 123
may guide a driver in the direction of enpty parking

ThOtRw diAR8nCoNITURLERds Ahrcl HaiR&lodkRE nhAGIH P tari@AtdeMor network
controller 125 and external interactive

202, a image processing and camera control unit 204, and a central controller 206.

The process flow starts at step 201. At step 208, a camera sensor from a plurality of
camera sensor network 202 in a car park repeatedly captures a sequence of a respective
car park cell images. The captured cell images are sent for processing at a respective
IPCCU from a plurality of IPCCUs 204, the processing being done at fixed or dynamic

time intervals.
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means may be wired or wreless 127, 128. 20 A High
Level Process Flow Di agram 200 of an exanpl e
wenisa2aeht of the invention is presented i n FCTSGCEH02000280
The fl ow di agram 200 conpri%ses three basic bl ocks,
nanmely a canera sensor network 25 202, a inmge
processi ng and canera control unit 204, and a central )
At ¢t IRCCES 2946 imTges foeciveb st flepvid0St aet proggsset epd zgamented into

At .step 208..8 canera sensor froma plurality of
Veé’é‘f]r%?%d)%oéln%%\}&ﬁg?%trsk 202 in a car park repeatedly
captures a sequence of a respective car park cell

i mages. The captured cell |nmages are sent for

Apster 8% ithrynen-vehuele opisets iaveeiughen pewssedrigdeterping thy pyspt status by
ar%iysﬁsg%%ugrgé aﬂdh}zreWoﬁg ﬁﬁ%@ %8@ %%ga%g&t%sé !isxl‘?&aférd. Previous

C tIne rnterva
ndSTELSER 004 L100RHRARCes Re AorddhmdIrBiGels] 2Btp 2103abesdent status database

recei ved at step 205 ar ocessed and s nted jnfo .. .
arg fTer é‘_nérff&tf}?é{ﬁg JerRR &b E%&feéieg.ﬂg& A 5T 365 ,HOPWéhICfe object is
id@ﬁt‘i‘ﬁéfﬁ? 1 RaRPESAIThELRIdMHS SRES oPIRCESpAY it orffl RS updated

the even by 5 I d

t status anal ysing the current an
inghedatabesei mages and t he i nage dat abase is updat ed.
Previ ous non-vehicl e object databases are stored and
retrieved at step 203. Incident status database are

AStRped 5201t vediidlé QBREtsAre Frlidr Didoeshtl t5tREerdink theakBnoOftatus by
t he non-vehicle object is identified bth ts features
q

anghysinghieiovereatesnd Bresioys inegesfad dbe impegekdatabape isiirdatede Previous
vaﬁle ?F%@%(ge?aeba'ts& 1 %to?%&r r icved at%tg]gtzgz_ %ﬂé?iggts&?us c%a]jc]a(;bas o are

Cls are process m ne
sterednihd séteibwes] distepaal xsiteg2 1 N eachiof thavelanid opjeevisddentified by its

i mages .and the i mage database s updated. Previqu
fepmescand tappakinegiranidasca Patkt ng?%?fﬁa%qmawga thgydatabase.
step 207. Parking status database are stored and

retrieved at step 213. At step 219, each of the _
Thekombmed wjupot ficsn iseberitli7f ([deilppf ittesintBlentestausesndaAtp (details of

t Ki t at th Kis f | d
PYBRAGEID 1% Fo D b TG E GABI A A BUIbF FEOHLY cff cenre
c 1eAe08) kil &b sloh& innGlegRBiveSdedtriisdonabterdt Sepdet ai | s

\
of parking status) are channelled to a respective
central controller (of a plurality of central

From the data stored at step 221, services, such as vacant lot location application 223,
parked vehicle location application 225, vacant lot booking application 227, vehicle look-
up application 229, car park surveillance application 231, traffic flow enquiry application
233, congestion pricing application 235, etc are made available on a respective graphic

user interface (GUI).

At step 237, the processing is terminated.

The above embodiment of the invention, besides being deployed as a standalone system,
can be used to complement a car park system. Figure 3 shows an example embodiment

of an integrated deployment system 300.
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controllers 206) and are stored in a respective

central controller at step 221. 20 Fromthe data
wat@soek4sd step 221, services, such as vacant POI/SG2004/000280

| ocation application 223, 1parked vehicle | ocation

application 225, vacant | ot booki ng application 227,

vehicle | ook- up application 229, car

T}@Lﬁav errk syistesn 3 | reeaiesvehiples ?z?rSa?rft%ng We@w& pyrking facility
soBf) L5Ebhele 0%y EQFESES OB BEI AR A ERRE St

setviees torthe dfiaere agdtie) car perksipemt@s,7the lsysierpr&m@es slepslgymbm parallel
term nate 30 T boee dlrrent the i t|on
wigfptie £85P%H, SM@}G@&&MM 5d 1 a&wasp edg%% phlemeitah services

1né1§@éjbﬁton§toﬁﬁllt@m8t va‘éaﬂafotpﬁfdétﬁ%’ SheRRa FEgures lg’ca%lhg"‘ﬁacant lots
an exanpl e enbod i'ment of an integrated depl oynen

ressyaition Bhixle vty GosciRa4s Bl Skdgeaf@oaa80, pakediyehicle look-
carl.-pal k stem 3 ul ates vehicles 325 entering
uPaﬁﬁfﬁlcig?\Yf f%ecﬁﬁtr %?“ﬂ‘@dnﬁssgﬁﬁ‘:??ztm 306 by charging the

users a parking fee . In order to provide suppl enent al
valueadded services to the drivers and the car park

dhreprampleembeimepisafdhe Bueprated denlpypent sysiemasal | @ field controller
o T AR At o

cohirolidr 05 tagd tveaalPaB QU 307 sahh be ﬂttegrgl, Tharkegrawdhiac beﬂ{ system in the
| ocating,, vacant lots rese on vehi cl e sa ) )
exgl@p@eth%@ﬁe@ﬁ ysps é@%ﬂratﬁa?Wﬂ%‘ neehesAEhL, 3laaﬁ0w§altlfy vehicles..
ANERR R, theRWr pat §térﬁf1fdo<‘a deiteATB6 /S hnd #R%ntegrated depl t

congeset ion co%t r oPI In th S gxanrg e e?r\f) dd ment ega% heep oymen
systamne@o atamcotkein By stem¢ theyssme warB&@s nefwlorlel d control | er

10 305 and a I PCCUs 307 are shown to be independently

depl oyed. Alternatively, the field controller 305 and
A kB8 cleROSUnRRY thedr Parkiah bRy 9d>mtsT33@ Ankdt ek WheLhr Rk ik points

systemin the exanple enbodi ment uses separate

334 eThmfsrnrmomfahpérad@mqrﬁl939 Plack vielistesibe{org epficeing she car park 306.
SRR S e rR Ba )0 FORaDE RRE LR o cor o
3ppotentially share the same canmeras network. 15 A
vehicle 325 enters the car park at entry points 333
and exits the car park at exit points 331. The entry
THRO} D305 htrd ik O RidshfS oPGhOHRrriers 315, 319
}%n?gl?i %‘%ﬁ" 8 car parrél%stcl)%. OM@( atd® g0 THEEs
depending on whether payment for parking was done before a vehicle exits the car park.

The field controllers 305 , IPCCUs 307 and central controllers 301, 303 are typically

located in a car park central control room 302. The communication between the field
controllers 305, IPCCUs 307 and central controllers is through a common private
communication network 304. This network 304 can be either wired such as, but not
limited to, LAN and Serial, or wireless such as, but not limited to, wireless LAN 802.11a.
The communication between the cameras 311 mounted inside the car park may be wired
or wireless 337, whilst the communication between the cameras 317 mounted outside the

car park may be wired or wireless 339.

The car park central controller 301 regulates the entry and exit of vehicles 325, and the

locator central controller 303 tracks and monitors the vehicles 325 while they are within
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Simlarly, the exit point has a barrier 315 to bl ock
vehicl es before exiting the car park 306. 20 The
wo c@sd2aentrol |l er 305 controls the openi ng andPcl/e62004/000280
of the barriers 315, 319 dépendi ng on whet her paynent
for parking was done before a vehicle exits the car
park. . The field controllers 305 , |IPCCUs 307 and
th% &t PERHEFSO1(0e r Althopeh the garpask toylpﬁr% gepyollergiPiagd the locator

I C

cofte bt 207 e AR o RO ided MBS B L8 tho car
padecdntal catrdilenB0kiss ainsictoprctmgdor-aasedmmmlpt}ie\mba:entral controllers
3037 B 18 L G Lo BOCOET DY Reeig; Chossergmgers 301, 303
ca®k iftbgralr Wi rel ess such as, but not linmted to,

W reless LAN 802.11 a. The conmmuni cati on between the

cameras 311 nounted inside the car park nay be wred

or wireless 337, whilst the communicati on between the

canmeras 317 nounted outside the 30 car park may be

Th dnebddhet dfehe $5veddbh ehPRYS %bm?ﬁ fek vistdH &l infsiatioh k&hnology
301 regul ates the entry and exit of vehicles 325, and

to idgtect psk anadysecarnis dnsige Ad opisisle @D Patks FORVRiply in turn, activates

o0 Jaicl PR oot B, IRl st W customers

oppratots ardoB0és oftdrpatlgh t he car park centr aI controll er
301 and the locator central controller 303 is shown
to be standal one and independent systens, in case the
Cnidras BRL 817G rrgsg)e&%w Bdutifed30d thS ifside and outside of a car park
M Cr opr 0Cessor - system the two centra
prewisty 806.eThe c&0dark 308 it dividddant stherrsmofphysically labelled cells for

BSEH ECRRRSRR A b BB B 3R, ey

cohRUE BB, &E?ieoéfﬁl/&(%ﬁiﬂéé@%' SERA RNJs bBi@H@litodH and analysed
technolog o detect and anal yse events I nside and

reprgtesiiyiet apge- qﬁﬁniz(%h@@entmab fpr ong or graie cweit siatise hege event status
o WSS LIRIE ol 6 TANASb I PaBe R, tpprans

noowsh&ls vehichatowaddsk schifleanmaasand khidlelstap. ér}ree@p@umtu@foy car park
nount ed on the inside and outside of a car park

supfediang® dncdpde, bytot diggiteddpinoslygnary h&nwﬂ@aa@m@n&ﬁ away, crowd-
to@ﬁ%i@yc %djg?%g Igrywh%gl led cells for 15 nonitoring
é enti at 1 oNn

pur poses. Each car park cell, at
any given tinme, may

Given the event status related to vehicle parking being defined continuously by the
IPCCU 307 for each car park cell, the real-time parking status of the entire car park can
be derived and stored in the database of the central controller 301, 303 . This information
of the car park status is updated on a regular time interval to facilitate accurate retrieval of

information when needed.

Status related to vehicles parking includes, but not limited to,
1. Number of vacant lots in the car park

2. Location of a vacant lot by its lot ID

3. Location of a parked vehicle by its unique features

4

. Congestion level at a particular car park cell
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contain objects, people and/or vehicles 325. Each cel
is being nonitored and anal ysed repeatedly at a
wee@sdefsshed tinme interval for one or nore evePtT/SG2004/000280
status. These event status12for vehicles parking,
include, but not limted to, |ot-vacant, |ot-occupied,
lot-in-transit, no-vehicle, vehicle-towards,
vehi cl e-away, and vehicl e-stop. The event status for
dimted to,
St%ﬁlrs r@l@treh t@ﬁar}éﬂywélﬁ’%ﬁg ’1#115&%,{’531\?&0&%}’(%9 >t owar ds,
1. c mam kfmhgvf, a particldaraad pak epll béseden dehﬁtyeatﬂmaﬁsmmmﬁovement
reI at 0. vehi cl e ar ki ng bei ng defi ned contl nuous|
yAlf: evet pheparicy b [{é%g %lg,ba%eélr @g}spa pegement pattérn around
reﬁk‘khggzparklng status of the entire car park can 25
be derived and stored in the database of the central
control l er 301, 303. This |nforrrat|on of the car park

us ated on a regular ti
WAL Ve R Paed s FFBAT o Fieo et Al dfrvices of the
eB&HEREnt oPtB S eht@Indat Be HOpl .cl es parking i nc! udes,
but not limted to, 301. er of vacant lots in the

1.c Rerkiag kacaneylosatingysemao \asmsi ithe dréerytp iflendify grd Jopate vacant lots

2.3 vaEA b BB KR KSDLRE: Bty B 131 eaggﬁséa\a;ﬁrﬁa%ﬁ parked
209&11&852485 PCT/ SG2004/ 000280 12 St at us reI ated to

car park surveillance includes, but not Ilmtgd t.o:
3 AIPé¥1iln$ Essevatin sysisar tojallgemeterbagking of ¥pgant pa, algdﬁts

4 AR DR AT SOt PRk DarkheE0n e SY iR
5.panteBigentacap pack Sirheillaeoei snylsnemVﬁbt detech @nadmal eventsainuthe car park, for
par aneters defined the foll owing

DaPTRIE BetEnmiC Shptthednterte THEttHe, BRVPBA b drmaging vehicles

deployed: 1. Parking vacancy |ocating systemto assi st
the drivers to identify and | ocate vacant lots
102. Par ked vehicl e | ocating systemto assist the
drdrﬁfhug'al v hlcre\e/sg%\r: %ys nd lrorﬁ%%auta glteph cat1 no?gqb {iewgdofes
7.V agafific floay Kiahgid @Et@m“to B@ddﬂbm ceiestcd amam tvithitsthe taut fark premise

prevent illegal parking or use of facility
8." Congestion pricing system for balancing the utilisation of the car park

To deliver the above services to the users, one of more of the following information

disseminating techniques can be employed:

In-vehicle information devices via wireless communication

Mobile devices such as PDA and mobile phones via wireless communication
Desktop and lap top computer systems over Intranet and Internet

Roadside and in-building infrastructure such as LED panels and plasma screens

Auto-pay stations and self-service kiosks via LAN

AN o

Car park attendants and customer service representatives over the counter

The cameras 311 can be used for surveillance, e.g. for detecting abnormal movement of

peopleor anything from the list of unusual events mentioned above. For example, if a
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5. Intelligent car park surveillance systemto detect
unusual events in the car park, for 15exanpl e:

wmoedsoerkt e sweating, loitering, fidgeting nmovROERGH04/000280
damagi ng vehicles, 6.etc. @aphical vehicle search
system for visual identification of vehicles 7. Traffic
fl ow anal ysi s systemto broadcast congest ed areas

PefFonHy Fe dpinddaiterpig iR agy @astical aze@aé%@e@?t #h2 Seitan pgriod of time,
f

o P2 AT AP TRES L8 Ml 0281 f A Bk or e

panmnandfaldzrh’élefrellet/mtﬁan@lonnéso r Tilmet systendcamzdm statel thg i image for further

echni es C e e 251. .1 n- v icle intor
relregiote L U PEIPdS SR ONTEEPIGHS RS b f Tauce’ Sar thof
aﬁﬂ%%ﬁ&ﬁﬁmPDA and nobil e phones via wirel ess
comuni cation 3. Desktop and |ap top conputer systens
over Intranet and I nternet 4. Roadside and in-buil ding

GRG0 HE B0 B RO B PR S

306 Car park attendants and custoner service
resentatives over the counter The cameras 311 can
aUE%dS@@QfMdM@€$IIance e.g. for detecting abnorma
anenent of peopleor anything fromthe |list of
unusual events nentioned above. For exanple, if a WO
AZ008¢ 02 240rIPCT 5020 41009286 nibditpes segionelf éntbresinihside and/or
loitering in any particul ar area for nore than a
owtgfle af heg@Tkot oo forovida gatpss mopppRedZBeHy- camer a
woul d automatically zoomin to capture an i mage of the
person and alert the relevant authorities. The system
Tlxagambmosasar eetivoek ipregdesf omadeldats @cquisitbe rtenceamafm $11, 317

N R ER R T R N -

foﬁﬁHﬁﬁﬁﬁfgttﬁe @.Inet BE 0P HEN-PARITY SR RHEL TR bardiafk | orédde value
bel ow:. . Canera Sensor” Network A single or network

mﬁ&d@aﬁ@pagmamwnﬂbimV@o monitor a region of interest

i nside and/or outside of a car park 306 and to

provi de the features nmentioned above. The canera
Faansltrcafetwaldslogremt, de feabtmge/idat awiahasinsitiplerrd309, 321, 323 is

caneras 311, 317
required to channel the images to the IPCCUs 307. For single camera deployment,
images can be streamed directly to the IPCCU 307 or the Central Controllers 301, 303.
In the case of single camera deployment the use of , video switch/multiplexer 309, 321,

323 becomes optional.

Some or all the cameras 311, 317 can be mounted on PTZ platforms, if necessary. The
means to control these PTZ platforms may be a function of the cameras if the cameras are
equipped with embedded microprocessors, or can be remotely controlled by the IPCCUs
307.

Cameras 311, 317built-in with an embedded microprocessor, can be dynamically
programmed to pre-evaluate the quality of each image taken, and intelligently adjust the

PTZ to obtain additional images until an image with acceptable quality is found. If no
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15 installed to cover one or nore car park |lots 335.
Sone caneras 311, 317 are installed fornonitoring the
wo 206822385 ot her non- parki ng areas within the cBeT/pGri04/000280
to provide value added sen¥ices nentioned above. For
mul ti - cameras depl oynent, at | east one video

switches/ nmul ti pl exers 309, 321, 323 is uired to
accRpiAble Fmﬁgf‘e‘slohgéﬁé afigr # predeiptsdpsTio i ﬂm@r %P‘@ proceeds to the

t .
o TR} Ap RS HEEiRh 5 LATRRER (S BOpRE I AN %‘3%@%%?‘6 “fion.
the case of single canera depl oynent the use of |,
VI deo switch/myl ti xer 3Q9,, 321, 323 becone
%rﬁ?.oa el ST M bR ARG FangR sty gecapible of
h€ Ebg'f’&}?oﬂ%t%}é‘s%ffﬁ sothb oPEGRITARYPTZ BEnctidR@NS tO
contro these PTZ platforns nmay be a function of the

canmeras if the carreras are equi pped with enbedded
m r.Opr ocessor.

nmotely contto
O55530 D e AL s el A sob R, S Sl P camera
magﬂage BechefiWdik QBMPEIEIS Ghch HanitlRen By RASHLRY Idirectly to the IPCCU 307
program’red to Bre evaluate the quality of each image

or egrbpl coatiallern Bl 30§ e ¢ AWIPstverk804PTZ to obtain

addi tional images until an inmage with acceptable

guality is found. If no WO 2005/ 022485
TEK:&S@@EW&G&D&SQ:M&&SE&MEBYHN thel mgﬁeﬁ/muﬁhﬂaiemeﬁl@ 321 323,

sipirodhe Resihen BOTTARE o oel i L 1ok QOB T Gtk iy wred,or

wﬂ%{%@iﬂt heg operator for appropriate action. Soms or
cameras 311, 317 can be high-performance cameras

that are capable of 5 nonitoring the region of

terest wth s one functions. Apart
21‘:1 g%???g qngrqs%neﬁ% gptml%@{ﬁfﬁgﬁﬁde ot her sensors
in the system. The canera nay al so be network

conpati ble, such that it can be interfaced dj rectly
At ICIOPIUCESSGDasedr systam 1 adonweri s [T@ages3 Gransmeiisd y fram fhe video

sﬁlt&es/%ﬁlﬁi&?%w k?:ﬁ %23 &Qec?ighes ﬁl%e()%}d Ag glrlogg’ég,ﬁd implements

camer as 0 thé sw ITU|tI exeré

thd 2timady Bsaturés ehehtiomsdt dbevaw t ches/ mul ti pI exers 309,
321, 323 to IPCCUs 307 can be either wred, or
W reless 337, 339. 15 2. Inmge Processing and Canera

F&OMh glvitmﬁult{ﬂlg}g@@b% 321, 323, one IPCCUs 307 is be needed to process the
images and channel the outcomes to the Central Controller 301, 303 of the embodiment
of the invention. If no switch/muitiplexer 309, 321, 323 is deployed, the images will be
channelled directly from the cameras to either the IPCCU 307 or the Central Controller
301, 303. In the latter case, the Central Controller 301, 303 assumes the role of the
IPCCU 307.

Each IPCCU 307 employs proprietary advanced adaptive self-learning image processing
algorithms to perform real-time identification/classification/ location of vehicles 325, and
real-time detection/location of vacant/occupied parking lots 335. The system also

determines the identity of the vehicle at each occupied parking lot 335.
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A m croprocessor-based system converts the inmges

transmtted fromthe video swtches/nultiplexers 309,
WQ2b5/03285 di rectly fromthe canmeras 311, 317, BOTSG2004/000280

i mpl ements the primary fedfures nmentioned above. 20

For each switch/multipl exer 309, 321 323, one | PCCUs

307 is be needed to process the %?s and channel

fithe camersnel> 197t A BoHated| o g P fogg1do 3198 hgve tgnebedded
B e

channel l ed directly fromthe caneras to either the

If i G 1 badb OF NGOt I EEHkRIEr o 030321503 have builin
enﬁw%&’éﬁeélc‘ké}ﬁoée@écﬁs Qhe EfBeddell %o%@gcesﬁ?sc&uw ﬁ%ﬂ@ erform the

enpl oys proprletary advanced adaptive sel f- earnln
proaeesieg Pmotesiftye [PAIEHBOT. himsuth cgper thererts ne abed fomPCCU 307.

identification/classification/ |ocation of vehicles

325, and 30 real-tine detection/location of

[PEECR B0 QofRintchtddanid e C&iugl 83atrolldtS 03y SOR Ml ghleither a wired,
deternmines the identity of the vehicle at each

or gd@[@@s(g @egmrk Bt Pewsitdggetwadkspifigsinglpde dmt not limited to, Local Area
/ h 7
N e s ek B RS N g AN S e, and Wik

80Pil¢b.opr ocessors, the | PCCU 307 assunes the rol e of
controlling the PTZ platform If the canmeras 311, 317
or video switches/nultiplexers 309, 321, 323 have

3. bablta Cdntron&EBeAfRd m croprocessors, the enmbedded
m croprocessors could potentially perf ormthe

processing functlons of the | PCCU 307. In such case,
there is no ne

A BRI SADRa G o h hakchseonly TEBFRTER T o IP RIS as nput, re-

cohfigReOhe fihfoﬁﬁﬁtl(ﬁl Whd ﬁﬂplem@ﬁts Aedndelyessl aﬁérweathre% Q)‘F the example
Possi bl e networks 304 i nclude, but "not linited

embodimrentyr Bhere garNes merachan ng centipbieontyoller 3 30T o a(amm)n
Wreless LAN 802.11 a, and WFI 802.1 I b. 3. Central
Controller 301, 303 15 A m croprocessor-based system

Thehadntial ceptrsliérnBOI,Ma03 an fiieorxdihiple! ElobbMimREt icRipldys pRprietary
configures the informati on, and 1 npl enents secondar
adygiged KBy oTp GREAFEDEIP implemephRiiveare apiplisatinsrhat atiot e users to

10&%4%91@@1%61&%%9&9 Vefilds@boSlOM At 1ol etfolee pPRing Pulls, detect

system
incidents, look-up parked vehicles, analyse traffic flow, and regulate car park utilisation.

For the purpose of exchanging information with the users, central controller 301, 303 can
be built with interface for devices such as, but not limited to, in-vehicle units 131, audio
devices 121, video devices 119, mobile devices 139, computers 133, LED panels, plasma
display panels, and self-service kiosk 123. The communication between the central

controllers 301,303 and the devices can be either wired or wireless.

To enable the connection with external devices and systems, central controller can be
equipped with communication channels such as, but not limited to, serial ports, parallel
ports, Universal Serial Buses (USB), least lines, Integrated Services Digital Network
(ISDN), Local Area Network (LAN), and Wide Area Network (WAN). The central
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The central controller 301, 303 in the exanple

enbodi nent enpl oys proprietary 20 advanced software
weegsnoeasi ng to i npl ement software appli cati onBCT/RG2004/000280

all ow the users to |locate vwacant |ots, |ocate parked

vehi cl es, book vacant |ots, enforce parking rules,

detect ncidents, |ook-up parked vehicles, analyse
comr%liqficeuﬁw hﬁﬁdwﬁlééﬁﬂ%ﬂeé mR USE 10 agGers Hhet Stefed seiice via the
Infef}fer PUr pose of exchangi ng |nfornat|on with the users,

central controller 301, 303 can 25 be built with

interface for devices such as, but not limted to,

ehicle units deV|ces eo devices
AR 0 e b 2186 ot dramcbn 39 Gratnpl o pRe (o wse ligh

seitloRSiiBtalléi fRhAY10P3PS IS det@P heSRbdenB Wehicte 4 tRS K)t 3?@ -or induction
The communi cati on between the central controllers

lo@03en3@8 carbgdddseunioy itlwesirfian ob theeflodrng tni somdt wehicles 325 entering
rel ess. 30 To enabl e the connection with externa

and Icaving 2 paking 8¢%M%ns, central controller can be

equi pped w th conmmuni cati on channel s such as, but not
limted to, serial ports, parallel  ports, Universal
Secpndagy copupnaents GSRY emb@@menf olibe inveRliearatisied Below: ces
Digital Network (1SDN), Local Area Network (LAN), and
Wde Area Network (WAN). The central WO 2005/022485
1. PRV &G 04i@0IRSY 13 1L Gnd @it-beird €Mmits (WBUK | foo abwesdingvirtzident and
serV|ces for a user to access the stated service via
t. As an alternative to vacant |ot 335

d b i e
2. @Bﬁ?ﬁﬂep RernlihalSB%308d Flglg SEVREEPKK sk 438 fblreacEQSgH%emmdent and

Sensors i1 nsta ot 335 to
pwkmgs&@mt of vehicle at the | ot 335, or induction

5. R PG TR teGRiceban? chacres 28t pft i o Hel s slopesgnd PDAS

pﬁ;liﬁb&@s@%ﬁ@ldeﬁ@m §@f[@onents of an enbodi nent of
the invention are Ilste% below. 10 1. In-Vehicle Units

4. (Ropdsideslispimomenivposuch asnut siot tmils§ td bEDaanglepigimaydisplay panels

I pCi S Conput er termnals 133
Hﬁ; dgg%lms{]élr 1In§f§1reb<i Ipsah?%sst?%rs accessing incident and
5. pAtl&hlo rgd Sti@ialldevifes3.1 9 HA1dfoh gértbratiigial @tsdrvéd@sint B@nisdnd parking

as, but not limted to nobile phones and PDAs for
at®®¥8si ng i nci dent and parking status

6. Other IT systems such as, but not limited to web server, modems, leased lines, hubs,
switches, routers and appliances that help disseminating incident and parking status to

the general public.

The invention, as embodied can locate a vehicle by its visual features (i.e., not requiring
to place any identification tag or label on any part of the vehicle) including possibly its
license plate identifier (i.e., a series of number and/or characters), and map it to a specific

location including possibly a particular parking lot inside or outside of a car park.

Although the above embodiment relates to use of the invention in a car park, the present
invention may also have other applications, including in the monitoring, verification, and

enforcement of street parking.
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4. Roadsi de di splay nmedi um such as, but not limted to
LED and pl asna-di splay panels for dissem nating

WO p@sdzI8s and par ki ng status 5. Audi o and Vi SuBtT/SG2004/000280
devices 119, 121 for generdfing alerts based on
i ncident and parking 20 status 6. Qther |IT systens
such as, but not limted to web server, nodens, |eased

Iny Gase o the Applicatio; tocsrsst Parkingetn exarapls sEIbLdiNecas mayshave cameras
f t

SBSLEA ESER R 050V RRE OB EUBAL Bl ok Do

pdrkmgﬂ@ts alomghhe: steeebyThiets cathesralsaprofvmtrealetsné lnfermatmnton vacant and

equi rin tq place .an 'd ntificat nta
odghesioet Agn FheiogEnpiaigs by HetaiPrge S papyRt ing Bulding or open
a& 'F%? @ﬁeﬁn;ﬂb ar g atidens 1J0kﬁ1rg tot afem {)@' 1§@t6' 1k cﬁugﬁﬁglay board can
/or characters), and map it oaspeC|f|c  ocation
mifcmxi hioh wetherdhér h%/ala/ parrtiletuh dhe gide toiad efoot he usisdetodt.
outside of a car park. 30 Although the above
enbodi nent relates to use of the invention in a car

APadkver 8 @bt eS BiVlerse ity &faki@Ag 16ty tha lcaR efAaRcitthR phenomenon and
applications, including in the nonitorin

trigaets fai RS Paspera snenpiese flesy icomemplaist ofghe @@tlgaa&xﬁerrtb.e cafgs properly
1,000 .
P48 A8 P RFREALAARERARn i A0 e0nRhedlcogpurin e

Sinarlgawherc aner Bsabost fodbagi £ phrking 1ot ahie phatonenionds ngticed by the
or .other high vantage points alon g the street to
ScApRing srmengAnd; they PIlé: camera isgpctipated fo aanitorrfegyeptand, cptures the

tnflé%'t craﬁ%'a die érﬁi‘n%rlﬂt?t' on on vacant and occupied

ots al ong t e st eet, simlar to those provided for
car parks in a building or open 5 air. For exanple, if

a driv i S | ooking for,an rk.his.ca
PEmigint B by R o ETR R snSovisfe P Rbcts g of psitioned at
th¥ AGREBLs §i@¢ of thelrbi ﬁalr%ﬁn 1O atheRThOERN A Mm& rda@éi0 Allfernatively, if
As a driver is about to reverse into a parking | ot

the igity basrinplenpentsd tEéecmm PrikRoliediion fah?se %frlth@éqisSaml Ipgirways, a
sn%fl?ﬁ@e%tu%] eca%é%?hff eﬁer 03’ S:%r% gétgﬁqgo %{a it ﬁle %Bhﬁ%\daﬁrges.

capture the tine, whi ch Wil | be t he comTencemsnt of
par ki ng fee. imlarly, when a car is about tq

Tlaprﬁ)awﬂ%. #lgp gt infarpragon Rk ARBHenig o laceied ong Hf@ Streets for the
dr?\fe?sn{(])' éfﬂ}lﬁ@ HEdt tl?é"ﬂceg{b% WHere 68 'ﬂﬁ%gaﬂcéd ﬁl@tchzig ahé ﬂ %%much parking

noni t e event and captures t fine that the car
cHaegevies bedreinpanréd eforedie redbhePayhiwher caf. par ki ng char ges
can be through cash card, where a booth can be
positioned at

The primary usage of the information from an example embodiment of the invention may
be for real-time identification or classification of vehicles, locating of the vehicles
within the car park premises, and enabling the look-up of vehicles based on a set of

search criteria.

The basic functionality of the example embodiment described include:



the driver's side of the road for himto insert the

cash card into a reader. Alternatively, if the city
whamsiopgasEment ed El ectronic Toll Coll ection forPCT/S€2004/000280

its roads and hi ghways, a 18im | ar device can be

tr| ggered by the canera systemto deduct the parkl ng

1d9ﬁﬁe¢c%g§%y 0 e%.gaq%@#g%ﬁaﬁt ba ohpeﬁs& b%%@eab%mngd | AfSieh the
clasrsﬁiﬂaﬁ&r?obﬁf orgobesingaf hﬁesoxtmoﬂmm/ag@roflctm venhgctlgs mrreatraﬁi?e

age o the |in I’TB.tIO n exa e e 0|rrento
vabfedes nventi on w&y g QU spHc Bapnse PIFE: IaBRRGTH Bet P

or classificatiqp gﬁi X&ﬂncé GSictel C@éﬁa@&cﬂft ng?ﬁ‘ebfeatures

vehicles within t car par pre I ng
the | ook-up ofwitkhisetl of prdsiaect cdasssﬁczatwn oiffornstiangthe class

criteria. The |cf ncta&gjad f t he exanpl e

enbodi ment  delsUrPHEHS 5-8e5yddrd 2008/ 022485 18
REFHEBLH0 nglzéﬁ)—tﬁ?@de@dhgﬁ Bﬁ%hﬁlbg?esb&%@t b tp'r&ﬁﬁh% or
vehi cl es by dne or nore features i tification /(e.qg.

ofrmstisle-privsice clobasion, witun theuremisey efja ey paikigdprobessinglone
t he assificlati on of roc

ot gTERERR N of 8 Tt rearane Pdtief BEafn et

lotatfonUsiehih Q) 1| lot£RAS eaxmB@IaBeuedQﬁf pdrk @ts Giithéh the BaSik.Ch
of nunber and/or characters). By associ atl{jeg t he

prewige Rt 8sani t h Wok gaseothe prmber ofrfaepty padegaupieatlote within the

i.pf ormation, ft e derived.
pfﬂéal -ti ne det &?P gjlj}(l)%wwﬁlal\eét ec {aggfelgﬁ e&)
Ry hingd 10okihgs em&l&ﬂin@nﬁmﬁﬂgféﬂ idedtifidd and/or classified vehicles to

vehi cl e- presencel ocation wthin the prem ses of a _car
uphelrvehiplespr oc elspHdingA docgtions dﬁfe@éﬁéifwmtmdwr@em%d@gh

gﬁpf

witipy REDREEES | R e Rclod WERRLGE e SRR ploRR e

ofvd ¢anparkt he c rlomied<basbah op aefwli}sa p}l&tlailyonatshm}secaﬁﬁarcﬂlhe
nunber of e and qccu s Wi, t t he p rkc
park at any g %‘gﬁt‘lq |ﬂB B@r (frg?l?ﬁ ﬁ’éﬁ COpgasf 0! tﬂ?enéatures
| ooki ng- Real -t iR VBRALN W1 thake Bleivie Btk ANGL Y plate

classified vehicles to
identifier (i.e., a series of number and/or characters).

Other usage of the information from the described embodiment may be for parking lot
booking / reservation, parking and vehicle locating guidance, and illegal parking

enforcement.

Further features of the example embodiment of the invention may include:

Real-time parking Real-time parking lot booking / reservation service can be
lot booking / provided to users through various possible customer service
reservation service channels, including telephone, mobile phone, internet, kiosk,
SMS, etc.

Real-time parked Knowing the location of the enquiry source and the location




up of vehicl espredefined |ocations detected with
vehi cl e-presence. Wth within the prem sethis mappi ng,
woelsobrass wthin the car park prenmise can be OPCHESGZNI04/000280

par kl ocat ed based on a ful l1§y or

of search crit

r‘nngJ Qf

partially matched set
erla Thi s set of search crlterla shal

of the

vahigle legatingne| r
and/
glﬁzrlﬁnor %{ on fro
parking lot K
vehicle |ocati
enforcenment. 5
enmbodi nent of
par ki ngReal -t

Mf thevshicl, apeedefiaed set o€ dirgqtiopal ingrugippsenn
f(ﬂf’i‘ﬁ é S'frlé\%’) t}ae%é%g&gf %r%gntethg ]ioctaggn ?f the

b(im}umyg;oﬁrce ¢s thieladation of frdehivge. afl’his can be
ng gui.d and. il legal parkin

aﬁ?ﬂmﬂ%’é © é‘é‘f‘{ﬂlé}éﬁ‘aﬁfe qt pfornaign dissemination
%ﬂ%néﬁﬁﬁ%gb tr ¥sk£&%¥de Real -ti me

ne parKki nCL reservation

ReMtimecencan be
vari ou assi by
pofBy fetdediRel
gdl@atn%é B&Yice ki OS
| ocation of tH
2005/ 022485 P(
the vehicle, a
i nstructi ons (

Krotwidgoihle |lasu3t1bm pHentchaded to thisear patkiusoughas
| e custﬁeths servi ge reservati on
n

dbe yaqaqt cytqne gHestonalipsirycliopheide
lf)rovﬁﬁ, foPlisers 1388¢atd %rﬂ%a@l%lléegdgik@%f‘ﬂaséﬁgd
e enquiry source an t he ocat | On
*r¢ts®@mn®©@z@@nplished/ﬁm@ghe oscaif] angof

defi d f di
iRoRtiou i SedEiagn aiahs fish R electopie signpee

RéARinREHEgAAY

to the Iocatlc
pagkiop sploresment t
Sediigsem: nati on
RE&T -tine vaca

m&ﬁiﬁnﬂe Rl 16 fthéuhﬁarklﬁg W dao THE feticy

n of the vehicle. This can
lof sasgitved p@rkuls%ecaofoeumﬁmgfrrhmdcﬁmforced

means such as el ectronic signage.

int Knowi ng the | ocation of entrances to

the car
| ots'

VTR I abl e,

acco
di ssem nati on

Real—-tipe—i-]

park as wel |
| ocati an,
Ygtmtb%fé@u@épﬁua@ epteple satboipnent seaysinelyde severa vahue-added services,
booked or
ﬁpllshed t hrough the use of an information

as parking lot locatingthe vacant
directional instructions can be
reserved lot. This can be

means such as el ectronic signage.

Inffélpggnﬁg | ocat i

surveillance of car
park for effective
management of
incidents within the

car park premise

aal ,
nl%lc;ﬁ glerﬁh] qtg;; people and vehicles at a predefined

i3k

location within a car park premise, and apply advanced
image-processing algorithms to intelligently analyse the
activities at that location to detect incidents such as abnormal
events, crimes, vehicle breakdowns, call-for-help, or

suspicious behaviours.

Display and
indexing of live car
park iﬁlages for
efficient look-up of

vehicles

Display graphical live car park images that is linked to the
digital map of the car park to assist the users, such as the
driver, the customer service personnel, the valet service
attendance, security officer, or others, to visually locate and

identify the vehicle of interest.

Broadcasting of car
park’s traffic flow
condition for easing

of traffic congestion

Broadcast the traffic flow conditions inside the car park by
means of signage and/or other visual indicators to the users.
These include indicating congested lanes (paths or routes)

within the car park along which vehicles searching for lots or
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—W-thin-a car -pag
within thetcpypikag

par ki ng enforcenmentof reserved parking can be nmanaged

and enforced. service Yet other features of an exanple
weniwsa2aeht may i ncl ude several val ue-added sePET/86H04/000280

i ncluding: IntelligentMniér the objects, people and

vehicles at a predefined survei |l l ance of carlocation

ee@rleeﬁ@ﬁah@mkmwrtpk%
| h
anal yse the ”E‘%ggxﬁs ing ﬁﬁé‘r{oh r&‘ru%% Jlgke%a%%ih'ﬁﬁﬁe

to detect inc as a norna SWt
t heevents, cr ﬁmeﬁmmghnq@ﬁnﬁrehkdenﬁmuﬁaMhyﬁbmbbehamk

or car park pre uspi ci ous behavi ours. spl
andDi spl ay grp Al oy Qfer SHPSYBIEr o AgRL- O vaide-ada
l'inked to the| padeidthdlsed 'td’g%tﬁ%?(ﬁt'h@e%@ﬁda?ﬁpea@&ret#@e

car park to assist the users,” such as the park i mges

Steatugitréhueging t h eApprbrtdmffmenﬁai rparkn% ﬁmrmmmebhlclbhbased batheir
ervrce effrc gi ok up of ndanc urrgx.
and gpid age of Sg qrys ]iyg in-corhing

pati@hy %h?c%sdi%f‘t @érnéreseto\reﬁlﬁbbearaéarlﬁaﬂ@roeerons@5%@5@%&& ng
of carBroadcakt the traffic flow conditions inside the

effeetivepsitisation p avwlde& argfeffiectivielodistsbnted atross theageparkd/ or
other sual .ndi cators to the users. condition for
aﬂ@ fese i hcl ude i ndi cating congested | anes (paths

or routes) of traffic congestionwmthin the car park
al ong which vehicles searching for Iots or WO

2005/he2paihod pod/syeiann of twosmple emiadimant ¢an ke jimplemented on
a QERHAH §ysiem 808, Wenﬁ’é’rfc%llﬁ@ﬂorkﬁhﬁﬁgmm 8. lt%é&?ﬁ@ﬂnﬁl@mented as

the 1 mages and visual infornation produced K
soﬁyﬁ@ BUCHAE 3 FAGOUIST dERSSN Qelﬁgo@qegmed withig the computer system

80'0”59(5 Rbuehg e c@n%ht@res_ly%térﬁ%‘@btto ebnd@dtand Hithad Bﬁ'he example

su bsystens or sensors his val ue-add feature can
empasimedlget her with Secondary Feature #3. Strat egi c

¢ hargiensmmitltyr SskdiR rsmtdo%pre%ksr BsmBhaF BRRIUIP80E hhﬁdtQﬁodules
based on their "and dance of parked | ocations nd/ or

sush Pgt3kRYeRrd 8o ﬁ@@tm?H‘ﬁec%Qﬁ Agd ﬁd?lk"aﬁa qfémtratrtéiewces such as a
drsfr%y/@dm @n@%rinferlg@®s popul ar car park locations so that

park The computer module 802 is connected to a computer network 812 via a
suitable transceiver device 814, to enable access to e.g. the Internet or other
network systems such as Local Area Network (LAN) or Wide Area Network (WAN).

The computer module 802 in the example includes a processor 818, a
Random Access Memory (RAM) 820 and a Read Only Memory (ROM) 822. The
computer module 802 also includes a number of Input/Qutput (I/O) interfaces, for
example l/O interface 824 to the display 808, and I/O interface 826 to the keyboard
804.

The components of the computer module 802 typically communicate via and
interconnected bus 828 and in a manner known to the person skilled in the relevant
art.

The application program is typically supplied to the user of the computer
system 800 encoded on a data storage medium such as a CD-ROM or floppy disk
and read utilising a corresponding data storage medium drive of a data storage
device 830. The application program is read and controiled in its execution by the



effective utilisationvehicles are effectively

di stributed across the car park. of car park lots. The
woretioek4ahd system of the exanpl e enbodi ment cROT/RE2004/000280

i npl enented on a conputer 28ystem 800, schematically

shown in Figure 4. 1t may be inplenented as software,

such as conput er pro ram bei ng execut ed Mﬁthln tp% )
PreesRsat éﬂ%;ﬁateémeélaé%@t 8680 of REQSTEEY ARi§ MR¥PE Arprnalished using
RAVYE2eM 800 to conduct the nethod of the exanple

enbodi ment. The conputer systen1800 conprises a

conputer nmodul e 802, i nput nod such as a ke

S0 Tl b FPBIeSiReth R & Ppisan NIy 187 DB AT et QUARRIGS veriations
an@i&ﬁhﬂ@cﬁﬂc@tloﬁé %Riyab/e BiiRle BNHe WresdRInhBon 18 sHd@n in the specific

nputer nodul e 802 is connected to a conputer ne

ermbpginyerts houl SBATING TiaRL s SRt QE\PoeRe 81 Ane ﬂra/eéh%lb@é%mad‘v

de86MRYS The pResdnt EMBodifieBisNgt, BErdidieeto bdebMiddfed 5 hieFaspects to
such as Local Area Network (LAN) or Wde Area Network

beipgtiptiverand RS rpRitEenodul e 802 in the exanpl e incl udes
a processor 818, a Random Access Menory (RAM 820 and
a Read Only Menory (ROM 822. The 15 conputer nodul e
802 al so includes a nunber of Input/Qutput (1/0
interfaces, for exanple I/Ointerface 824 to the
di splay 808, and I/Ointerface 826 to the keyboard
804. The conponents of the conputer nodul e 802
typically communi cate via and interconnected bus 828
and in a manner known to the person skilled in the
relevant 20 art. The application programis typically
supplied to the user of the conputer system 800
encoded on a data storage nmedi um such as a CD- ROM or
floppy disk and read utilising a correspondi ng data
storage nediumdrive of a data storage device 830.
The application programis read and controlled inits
execution by the WO 2005/ 022485 PCT/ SG2004/ 000280 21
processor 818. Internedi ate storage of program data
maybe acconpli shed using RAM 820.
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It wll be appreciated by a person skilled in the art

that nunmerous variations 5 and/or nodifications may
wheoosmesti o t he present invention as shown i n PEESG2004/000280

speci fic enbodi nents withode departing fromthe spirit

or scope of the invention as broadly described. The

present enbodi nents are, therefore, to be considered

in all respects to be i | 1S5AM48i ve and not

restrictive. WD 2005/ 022485 PCT/ S&004/ 000280 22

CLAIMS | A nethod for use in the managenent of vehicle

par kl ng i A methehifot mse parthe¢ mgpnageanertiandi vehide pladdag iih ya vehicle

of. vehi ¢l e, parki ng spaces, the nmethod co i sing: .5
pAIking AReheRE B GRIeering Sprccy i PO sPRprge:
Spac@sernAhitlg tHeIBEANNG B {Atan RERIE ?ﬁﬁin@fSEf}/&E@dﬁH vehicle
par ki ng spaces to people seeking to par vehicles. 2
A medibglayihg thedgeations oheacasinahmbeparkiog spadss td peoplar deekigg to park
Ln.a vehicle 10 parking area having a plurality of
V@%ﬂ?%le par ki ng spaces, the nethod conprising
determ ning one or nore identifying features of each

of a plurality of vehicles |ocated in vehicle parking .
spacés; rdcEpiiphdon upediudie managygpentofavebidde iprrking in a vehicle

vehi J . Sl L
e Ak k330 BB TS 0E o8l T et comprsing
pos sddirenihiag aink arsmébrer idsati ftingpeaiuf déscofvebh aifen phisaily @f vehicles

saig, éayleas . one of said one or nore identifying
lopaigd {fy wdicliBArKing SHCEY ni ned one or nore identifying

f eat IléEﬁ?ingfa feﬁﬁ&t Qb 16card HsBbdikiY vBhicMERItE a8 $oas@BEk of said one or

di splaying sai'd one or nore possible locations in
mpresigentsping deataties} r equest. 20 3. The met hod accordi ng

to claim.2, wherein said,one or re identifyi .

! oat SRETSRHRF SEmBRERy i Pegp 1o il e filg ased on said

t he gakQtbne b GaidBdiR @NEotcReRIg fedlired Anghhé ldeterflined one or

systemfor -use in the managenent of vehicle parking
i n amoeientidyipgieatigs af eash o s phuslitigf ackirlenapdty of
K . . X Q 1.5l 0g: a
cifRfe S Bhe bR RGP LD R iSe BRI, 2
vehi cl e parki ng spaces;
3. The method according to claim 2, wherein said one or more identifying
features comprise one or more of: the number plate, the colour, the make and the model

of a vehicle.

4, A system for use in the management of vehicle parking in a vehicle parking area
having a plurality of vehicle parking spaces, the apparatus comprising:

a detection unit for determining the locations of vacant vehicle parking spaces;
and

a display unit for displaying the locations of vacant vehicle parking spaces to

people seeking to park vehicles.

5. The system as claimed in claim 4, wherein the detection unit comprises a

plurality of camera elements and an image processing unit for processing images obtained
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and a display unit for displaying the |ocations of

vacant vehicle parking spaces to people seeking to
w@aook/oraki cl es. 30 5. The system as cl ai ned i nPCT/aGI004/000280

wherein the detection unit 28onprises a plurality of

canera el enents and an i mage processing unit for

processi ng i nages opt ai ned WO 2005/ 022485 )
bypthe cxpers Slepedscach $apera FlemMeRhSWACHNS At ¥, MR RE the vehicle

enment surveying one or nore of the vehicle

péggggﬁﬁggépaces. 6. The systemas clainmed in claimb5,
wherein each canera elenent is 5 arranged such that
different_cells of an i am the canera elenment is

e f )
assoi at el GSTHeBn GHPET &n FAFR g YHAeR, caghqoqupmse clement s
arkiﬁ%_@d? sIRhARASEFEYnCRAS by ﬁﬁaéeh@o& QRALARE 2 Yfentdd® isVARSEMted with
vehi cl e spaces based on individual cells of the
orermelywle parkinglspacsy eitdethe magsl papenssing detgrypinesnthedécatioaiofithe vacant

.t0 6, erein. t.he displa nit 10 conprises one or
Veﬁbcaeés@ﬁ%ﬁv@asgcfglbfngyl@g@/ F%&s%éﬁedlf%alge%ne or nore visual
di spl ay devices. 8. The systemas clained in any one

of clainms 4 to 7, wherein the display unit is . ) _
arr ahged Tl wystemuas daited i ¢ Gofstaing Ado Peyrbersin the display unit

RS A ihi BRI SELGbitho drlork VM A lyices.

in claim8, wherein the renpote devices conprise
on-vehicle devices. 10. A systemfor use in {he, i )
rranaf%gerren’{heo%yswhqsalaémﬁg.lrk#/ygoqerpf&?%ﬁ fdp d> WE@%PR fisglay unit
is ABAe PN EnAuMbME Hithl dndOdr UER! it BEHLAR00LF PRERSnd BRplaying
apparatus conprising: a first detection unit for
thd dacationsfribe vavenigrarking epdcdent i f yi ng features of each
of a plurality of vehicles [ocated in vehicle parking
spaces; an interface unit for receiving a request to
| ocag.e a BREGstdE ay SRIBER inMtThit &L WIRASH thOREnAé dSALEL comprise
one or nore identifying features; 25 a processing unit
of-yehieledeyiggsni ng one or nore possible | ocations for
said specific

C

<,

10. A system for use in the management of vehicle parking in a vehicle
parking area having a plurality of vehicle parking spaces, the apparatus comprising:

a first detection unit for determining one or more identifying features of each of a
plurality of vehicles located in vehicle parking spaces;

an interface unit for receiving a request to locate a specific vehicle with at least
one of said one or more identifying features;

a processing unit for determining one or more possible locations for said specific
vehicle based on said at least one of said one or more identifying features and the
determined one or more identifying features of each of a plurality of vehicles; and

a display unit for displaying said one or more possible locations in response to

said request.

11.  The system according to claim 10, further comprising:
a second detection unit for determining the locations of vacant vehicle parking

spaces; and
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vehi cl e based on said at | east one of said one or nore
identifying features and the determ ned one or nore

WO desefsgi ng features of each of a plurality oPCT/SG2004/000280
vehi cl es; and a display uni2¢ for displaying said one
or nore possible locations in response to said
request. 30 11. The system according to claim 10,

f ur tthe displrpmitsiurther displavsothe leratiens phyacan Yehidde parking spaces to
r.:Ni :gcations of vacant vehicle parking
Peggifﬁssé‘%lﬂéﬁp%%@%@%$ozz485 PCT/ SG2004/ 000280 24 t he
di splay unit further displays the | ocations of vacant
hi ¢l Ki t I Ki K
x:h: lgq gs_pT . Iyrs] H)nggéz}g%s %3§Pagq?121i 1:@%%#1 ﬂ]%aérgq %%’rsecond detection
ufRfEiblbhntd i A0 asRE@Rugiet ection S units are

Inplemented 1n a sihgle detection unit. 13. The system

according to claim10 or 12, wherein said one or nore

i dentj fyi features conprise.one or re.of. th

nunbEr pi e ST EEPETE (@ P iRall Uni> FRECHLABH gfe g more
id¥ Rl Featdfds dmprifLoySBMAT, Heduli®er pRtcd e @MurOthe make and

clains 10 to 13, wherein the first and/or second

the grodek ¢forvelisle.s conprise a plurality of canera
el ements and an inmage processing unit for processing
i mges obtained by the canera el enents, each canera

el enpnt  SThiev )ty a® RR1IME] i By Ohe fela@Bi 10l © B rWdhedéin the first
spaces. 15 15, The systemas clajmed in claim 14, .
angfsr ssponde detCtionnBpits eerapaYe a ipduralityr of grimera (Reme{n@nd an image

prgkgsgiﬁ% QR fo?!;{rﬁce@gingq?ﬁg%@sﬁg?btgﬁlgﬁntfyhﬁlecﬁﬂﬁhﬁ efentcht Eteeaéﬁ camera

assocrated w on e parki'ng space,
elemageupeving 98t ngmoet eff the nelsclkeiparlineatacen of t he vacant

vehi cl e spaces based on individual cells of the

i mges. 20 16. The systemas clained in any one of

clai s 10TReO sysborm HRCEIRIE! BE cBiifiPl 8Ywherein each camera element is
arranged such that different cells of an image from the camera element is associated with
one vehicle parking space, and the image processing determines the location of the vacant

vehicle spaces based on individual cells of the images.

16.  The system as claimed in any one of claims 10 to 15, wherein the display
unit comprises one or more audio display devices and/or one or more visual display

devices.

17.  The system as claimed in any one of claims 10 to 16, wherein the display
unit is arranged to communicate with one or more remote devices for facilitating

displaying the locations of the vacant parking spaces.

18.  The system as claimed in claim 17, wherein the remote devices comprise

on-vehicle devices.
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unit conprises one or nore audi o display devices

and/ or one or nore visual display devices. 25 17. The
weymsem48s clainmed in any one of clains 10 to BGT/SG2004/000280

wherein the display wunit 28 arranged to conmuni cate

with one or nore renote devices for facilitating

di spl ayi ng the | qgcations_ of the vacant parking spaces.

t8. Phe oy spdhohiorcrdpmuirally ppeningithe epReradry stafes of specific,
. . o I ” . - « . .
indj B s i Bl BT G0 4B S GhA feE G, Spborising:
aut grredesgdag loyie pravowti mgagkh ef dhe epapak gihedsu® plovide information
specific, |ndividu ca ark spaces, . and identifying.
regaiding di lopationg fad 1 aJE%ﬁ?% FRB And SREARIS] §7 Ptk PeesSsddhebidance
inRRBa®n L& r 1RGSR, #fq t he car park spaces to provide
Information regarding the | ocations and nunbers of

enptprocssing onea piregorsaimagss lof $hevebicleamtcygppingg gar pa spaces, to

information to eir.|lpcati.ons: and processing. one or
03RS PratseBotst o et BrRERe S8R, By PP IR R iaBle of e
vehiles #RINb pkoni@NEni@incBRiBrR4tidnl16 itlieif 1884tlonSS, thereby to

enabl e the accurate | ocati ng of the vehicles, and to

provi de guidance information to their locations. 10

20. 2-5he. “ﬁ}ehﬁgthéﬁ %85&5@1%.’[5 oclﬁlnaig W ereimﬁé g*&egs@?g one or more

processi ng one or nore “inmages of’ the vehrcles
imagssufithageldcles prrulying aamgsric sproed s@sprises pesadsing safl ichages of the

| rages of the vehicles to determ ne one or, nore of:
vebigl g ASSTOHIRPRE OF AT _ef:&b? nopRer i i @oHE Degiae and the
m&el bBcYBHRIiE chih fiAGR, | Mge. 15 21 A computer

e

reada ata storage nedi um havi ng stored thereon
conputer code nmeans for instructing a conputer to

execyte a nmethod for .use in the agenment of ehicle

par Riing 2 CAYRAT ERLHIE fate R aERAY TRy g e e computer
coBé meam ﬁJ_r*i*nsﬁ%Eﬂfﬁ%W cSRP&BSIo dxBeute ABhNRGH foRRBE irnSthd $hanagement of

determ ning the Tocations of vacant vehicl e parking

vebistecpasking il a yehiglesyrleips atga thiwing dadumabtisolofehigke parking spaces, the
vehi i ng spaces to people seeking to park
me\z}:@ﬁcli cgc}ng%@s&f% A conputer readabl e data storage nmedi um
havidegersithig thetlbaatieano Lemitvehicle parking spaces; and
displaying the locations of vacant vehicle parking spaces to people seeking to park

vehicles.

22 A computer readable data storage medium having stored thereon computer
code means for instructing a computer to execute a method for use in the management of
vehicle parking in a vehicle parking area having a plurality of vehicle parking spaces, the
method comprising:

determining one or more identifying features of each of a plurality of vehicles
located in vehicle parking spaces;

receiving a request to locate a specific vehicle with at least one of said one or
more identifying features;

determining one or more possible locations for said specific vehicle based on said

at least one of said one or more identifying features and the determined one or

more identifying features of each of a plurality of vehicles; and
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code neans for instructing a conputer to execute a
nmet hod for use in the managenent of 25 vehicle parking
w0 pooa/oxsBs cl e parking area having a plurality BET/SG2004/000280
vehi cl e parking spaces, thee method conpri sing:
determ ning one or nore identifying features of each
of a plurality of vehicles |ocated in vehicle parking
digfandes said epepimpns Resyiblglecationpin remense 19 sgidaenyask
vehicle with at |east one of said one or 30 nore
identifying features; determ ning one or nore possible
| ocar3. onsA feompsiet tbadsite dita ctorad médundmethgarorsditdreoatcomputer
| east one aqf sai.d one or nore identifying features and.
codg gnerss cior IRYAICHAS 2oFOIPEFetq GERUT ¢ 19§ attomatically groviding the

oSDLBR o06) BE, VO SR A0S
oqeupwthbine coop@atingns i n response to said request. 23. A

conmput er readabl e data stokgqg nmedi um havi n stoafd.f .
t herRBFSEBEIC T MOFIENIREY ¢,car patk. spaces, fo grovide information

reGRURBHEE 10k A6H hifmBerk OF cPlyRIldce@libd cRpAM $ab&, hPguidance
_ 5 occupancy status of specific, indi'vidual car park
infyymetien togtheir lagetienst guchg t he vehicles that occupy

t he conprising: Rprocessin ne or.nore inmages. of .the

car BarRopLeeot 5Ol BT Y its et o CpE i, geskyhices, to
idb@ERtdmens mbek Ofl HeT feabifress TRy RS efsbiel fhe de@ddte QadHking of the

spaces,_ and gui dance _information to their |ocations;

vehifdesy ondoogeedde gydence isformahian todbgieloc#ionshe vehicl es
occupyi ng car park spaces, to identify one or nore of
their features, thereby to enable the accurate
| ocating of the vehicles, and to provi de gui dance
information to their |ocations.



