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PCT/ 8620041000280 1 APPARATUS AND METHOD FOR
LOCATI NG. | DENTI FYI NG AND TRACKING VEHI CLES IN A
PARKI NG AREA Fi el d of the Invention 5 The inp
rEQ 24088228% vehicl e parking. I n particular, Xf/g{;ﬂaﬁﬂeoozso
to apparatus and net hod foll | ocating, I dent i fying and
tracki ng vehicles in a car park. Background 10 A

dr Apgar Wm@ﬂbm&m@ AYBITTRAEKING
[ car rnstance, 1 n a crowled huge
mul ti-storey car WAWfOY a driver
to remenber where his/her vehicle is parked. Oten it
is a frustrating experience to search for his/her
vEhidéfahe Myiehorof ten, it is difficult for a driver to
| ocate an enpty parking space to park 15 hi s/ her
vehicle in a huge car park, despite being inforned
t tTBé mneﬂaaﬁ pdlsteaIvichitly apling dn pantievlaw itirtlalos to. apprratys aafkmethod
te er n. hels cannot renmenber

5’1 e@‘:éf?ﬁ“é%’égﬁ%cycﬁﬁ ﬁ]ﬁge%lp%cgfp%léi ng in a postion
to trace an enpty parking space.. The present car
par ki ng systens are not efficient enough for a a car
;&&W&tor to ease the problens mentioned above.
Sl ow vehicle retrieval and del ay i n searchi ng for

enpty 20 lots results_in praoblens, asd
edi diivet encspiersemany pobleas suhileparkag ;zfe efg *Gr park. For

{n&tﬁﬁ&' & 8&53’@@&98 ARALL Oy cA AR QRS 6 ﬁfculpfbf K drlver to remember
ut'i

sation urt Rer nore, nDtOTIStS ar e

i wiaese hisfhiee rvebicle @garhq;l’, Oftor it is-a frystrating, ewe,glg%q??tg 5??{81 for hisfher
Ofdhlics cluite BRIk fidult FSrUee Brivet &6 Iol&elbkem erfpty phtkingcspace to park

PR O gk S P DL E B AR USRS YarkRl spaces
t e avhirpiek er&e@m finve iDMaBtea by WEversibemhe/shy eanbpt rempmber where

1B bR Feyel L B B sRlord®itace o @AY paking spG.. The
embasit camKnE gtk SOl isInEENISPIYr 2 Gt RRBREIS o 025

a F Pg(%hzérﬁg ﬁent%n&@é%&eeﬁloh@eﬁ#bﬂé'r@fﬁgvél B3h@ dBBPYh searchmg for empty

Zones an icle detectjion senso

i lntstresulta in probigEmsnsech@s delewed exif of yEhiFtes: Hlécreaseé car park jams , less

effective parking capacity, and poor car park utilisation. Furthermore, motorists are at
great incohvenience, 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 fum, 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,
fhe existing car park systems have many drawbacks, including inability to determine
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30 nunbers of vehicles comng in and going out of a
zone. These vehicle sensors provide information to
.derive the number of vehicles parked inside each Z ORET/SG2004/000280
Ot her systems involve the ipgstallation of vehi QieeewedZDecemberzoos
det ection sensors (infra red, proximty, or l'ight -
sensors, et c% for each par kl ng lot, thus providing .

par Rf ific 1965 hecpmp pyeilabie, high ifinstrir] cosis\bisharr car paticlot

exi Wpi@nt}m@l msuﬁﬁ%téiﬁﬂo% BRI MAERUD A5 R methods are
IHC% lnab1 tth determne ~------22°- 201000 ,
?é f soupgtngat yelticles opibe eppypationoiers. \ihen

~ specific Iots becone avai | abl'e, high infiinstructural
osts, high per car park |ot equi pment,-high.
installation and, ‘nmai nt enance costs. Moreover,

exi Spmmgrynefithoidecntice based on the princi pI e of o :

counti.n i cles or the occupation of . .5 L, L
 Somary R et Ter ooy b oyded
~as pm&o@forﬂmﬂnaambmememm@aﬂd@ﬁ @vdhﬁ:le@&@dﬂgdﬁdh@ing
: Eﬁmlfl%r clcn t.he rran%emawa | cle parkingin

. a ve par 1ty of vehicle -
18addng sb&mmgﬂhmwmcmwngkﬁhc@iﬁr m ni ng

i <ol 25%3?%59{“ B e i Sl Aok eef b Rgene o

spat@kvehirlaseopl e seeking to park vehicles, V\,her ein.

A. . h «[ =] .
T T R R e e

.. of BYEMESF i ned vehicle par ki ng spaces; pr ocessing the
15epeat eghyy S8 the -
“pre-defined .vehicle par<|ng sp ces:r S |t|u

' _segment mﬁ&'gﬂ‘?m@%msms iimages of ﬂlﬁcﬂf%dcﬁmd |
and véifule JheE phoed Ris@iiiein aﬂﬁmﬂgx&éeg%tuu Qi Vil

,feat re the respective processe T mages,
i a%‘?@?é?’ﬂ”‘?ﬂ@ 2#ur es are representative of a

vehl cl €'idenfifyRpaiie Or m3R. feaiffes in the respective processed capmred images,
20 wherein the features are repmsentauve ofa vehicle’s presence. ‘
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Amended Sheet | PEAI AU 3 PCT/ SG2004/ 000280 Recei ved
30 June 2005 The. captured i-mages of the vehicle

~par ki ng spaces rray be processed by an algorith '
processing al gorithm my be gn adaptive, a @Tyg&w‘wﬂmw-

self-learning atgorithm or. 5 . both. The nmiterd¥rdmffune 2005
farther conprise detecting one or nore event status of
the véh¢ eap@lrghrrkagmg of flrcebiclagmddnmspactsempy be pamkssgd b an

t R aﬂf_ured i mages. 10 The one.or nore event status

rraffv’lnc ude vacant, occupied, in-transit, t owar d,

away, st.op, no-human, human-towards, human-away, crowd

tovvard crowd a cr.owd- st e Qr re '
 t oat ur Dt FiRotn? ARbiuG ol 4, B glicmape Slgortm, o
5 cootri se one 15 or ' nore of the Ilcense / nunber

plate, the colour, the make, the nodel; the shape, the

size, or the contour of a vehi cl e. The nethod.nay

.f ur t NeTheCBMsd fifly fiteHeR Cothpride Qle%ﬁ%goéne‘@rlﬁoﬂe%&t sia%ﬁsn&me_

vehi cl es

aléLires of each of at&l}urallty

flepacking prgeesping efthe eapbued/imagesa r equest
to lLocate a spec:lflc vehicle with at | east one of said -
one or nmore identifying features; determ ning one or

10 rmr e plssRePrIPEERen Sty isdide x@pm,.ofcc@mdem-mm toward,

| d ent % i ng %%‘#gg q&o\‘%}a&?{ ﬁmgéﬂ % Iry:’jnm???g t%\?{"e‘H% Frowsaway, or

nasewd-ttept ures Tn the respective captured i mages; and
di spl ayi ng said one ornore possible locations in
response to -said request. 30 Arended Sheet | FEA/ AU

PCT/ SGRE 0re 6(ak8 deatures in the respective captured images may comprise one
15 or more of the license / number plate, the colour the make, the modcl, the shape, the

snze or the contour of a vehlcle

The method may further &mprise'
detemumng one or more identifying features of each of a plurality of vehicles
‘20 located in vehicle parking spaces;, ‘
receiving a request to Iocate a specific vehicle with at least one of said one or
more 1dent1fymg features; '
: M ; : determmmg one or more possible locati"ené for said‘speciﬁc vehiele based on |
‘ said at least one of said one or more identifying features and the determined oné or
25 more features in the respective captured i 1mages, and '
l displaying said one ormor_e poss1ble locatmns m‘response fo said reciu&et.

30
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4 Received 2 Decenber 2005 1In accordance with a
-~ second aspect of the present invention, there is

provided a .'systemfor use in the management: of _ PCT/SG2004/000280
vehicle park| ng .in a vehiclg parking. area '5 hmcleideDecemberzeos

. at plurality of. vehicle par ki ng spaces; the system .
~conprising. one or nore first detection units for
det ermi ni ng t he Iocatlons of vacant vehicle parking
spaces; and one or nore 'display units for dlsplaylng

-'. t he Ioc cant. vehi cl e ‘parki.ng spaces,
wher ei n "¢ 3°°ﬁéﬂ°F ﬁtﬁa &toand Byt ofrihe g‘ﬁ?ﬁ‘ﬂ?‘f%%'ég” thesp s Pé?“dc‘l

nor e smmefem ved hnﬁamnigaﬁaﬁapwﬁaagmﬁﬁg@@a valhicle parking area

pre Ki n ces, one .o_r nore image
“proc es% ﬁa}?ﬂ?%%s@gﬁ%% ComasEnEed v .

- capt ur ecbne S)emmﬁst détedtinm gits ﬁhtdmﬂﬁdm@}thd Reatiohy” 6 vacant
det gk, %ﬂw t| ng in.segnmentation of 15 the
respective H?gageé Into vehicle-and non vehicle .

“obj ect s ona e ngme displayronits - for cisplagiog thef Tcatiote of wicgit nghicle

. - ONenLfin features in the respective. processed ‘

cap{'ured I mages, -wherein each of the features are
10epr esertbatingechistaetsafioh it wmprigssesence. 20, Each -

' caner a_ @O Hord Bl el ﬂ:@%@p@& {glslg%sl 5 rgi%ﬁ:?ea icle

. image fromthe carrerae w th onée
- or ﬂ’é‘???scl e parking space and ‘the |rrage ]

pr ocessiochg yﬁbgqnggg foéa%fg f%pgeﬁed}ﬁﬁgﬁﬁﬁ-ed .
vehicle s 0ces b%sed on the i'n éﬂ% ce the -

i megaey 95 wined b e intt dettetion voit prsvifeg wrregmeptetion of

; Iﬁorﬁewcﬁvedmﬁg%kﬂwomhmamm%oqws,am more vi'sual- -
. display devices.. Each_ display unit nay be arranged to

" conmuni @8§ & WPF RIoctss F ikpfEing angeranor fegtuges in the Fespective

f acprbécsdl i caghngil IBhGRY, Witbedid) 8adhOSOMh: T80 atk HGriRBARE of 2
.parg%hcg: S aces 30 . The renote-devices may conprise
1ces Anended. Sheet | PEA/ AU

By ._'20 _ Bachcamera clement maybcarranged such that celis ofan wageﬁ'omthe
R camcxaclemcntareassocmtedmﬂmneormorevehw!epaﬂdngspacc and the image

processing units detemnne the focation of the vacant.vehicle spaces based on the :
"~ individual cells of the i images. . '

.28 Each dlSpla.}’ it may oompnse one or more audio dxsplay de\nces and/or one
" ormore wsual dnsplay devices.. '

Each dlsplay unit may bc arranged to commumcatc with one or more remote .

o devices for faclhtanng displaying thc Iocauons af ﬂ]ﬁ vacantparlqng spam
30

* -+ The remoto devices may comprise on-vehicle devices.

Amended Sheet
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PCT/ SG2004/ 000280 5 Received 2 Decenber 2005 The
Ssystemmay further conprise: 5 one or nore second

detection units for determ ning one or nore PCT/SG2004/000280
identifying features of eacly of a plurality of Received 2 December 2005

vehi cl es | ocated in vehicl e parking spaces; and one or

nore interface units for receiving a request to |locate

.a specific vehicle wth at |east one of 'said one or
..more identifying features; wherein each processor

det ernmines one or .nore possible locations for said " 10
- specific vehicle based on.said at |east one of. said. .

one or NieBystdAtinby M&gﬂ@g@.ures and the determ ned
Qne or- rmre features 1 nt'heé respectlve captured .

Prages; R @r moreweqrd deteion pnitsfor mpmy@e gnmereddratifing
nor %ﬁﬁ%%f@cﬁof%ﬂ@éﬁehﬁ%ﬁﬁv&hﬁle e&tﬁat

15. The.first and second.detection units rra '
i npl enmerfif@Qr fAredntertane puts fen receiving a regustt o ows@ﬁféﬁfovﬁucle
nor evith@btbast G of SBid dA6 of B&R Rchifyife feailey’ €d 1 mages may

. conprise _one nor e O] the cauef ‘Aunber pI ate, the -'
col our; é“‘?rﬁ%;é cst'PF@ ‘?}'H‘HE%WSP‘H]E °°2?P"§|%‘esa‘ .
16 * speeifiowetilobisedin sﬁd\&ﬁbds%tﬁ of hefi] GHe OPHBIE RRAifYihg featieh ird

-aspgg t of .t resen |nve i o there |s rovi ded a
co %eggf’ JA“Q"@S '8 br ed

,-t her eon mmmmmlamnef@mowmﬁmmwﬁgnﬁn_mpom fo
@ﬁ% execute.a met hod for use in the mnagenent
of veniela-3 25 parking ini a:vehicle parking area
'haV|ng a plurality of vehicle par ki ng spaces t he

. qxethod i t he -
_ vacant veﬁlcie p%?ﬁl %%%8@%”@% m?km%@% %m? mmmmm..:.
" | 6ca@pitons of vacant vehlcle parki ng spaces, whérein g

the step of determning the |ocations of. vacant -

vehicle 'f')b?er king spaces 3.0 conprises: . capturing
i mages o

pr 0%&5&%&%@&%@%&% ARG the 35l W Foce] ol TRE o

of the pre-defined e parkl ng spdce
% n %%ﬁ?ﬁ?‘?@ﬁ"fﬁ"ﬁ“ﬁ'@- respective. imges into vehi cI e

' In’ aooordance w:th ﬂm:d aspect of the pmcnl: mvenuon, thele is provided a
computer readzible data storage medivm hawng storcd t'ttcrcon computer code meaps
. for instructing & computcr to exeoute a method for use in the management of vehxclc :
;) " - 25 parking in a:vehicle Parlﬂng area having a plutahty of vehtcle parkmg spaws, the
L " method comprising: . :
o determining the locations of vacent vehicle parking spaces; and
dlsplaymg the locations of vacant véhicle parking spaces, .
- wherein the step of detemmng the locations of vacant vehicle parking spaces . | o
30 compnses . ‘
'  capturing i images of pre-defined vehicle paﬂﬂng SPaoes :
processing the repeatedly captured sequence of images of the pre-defined

vchicle parkmg spaces mu!tmg in segmentauon of the mpecuvc images into vekuclc i
and bon-vehicle objects;and - -

* Amended Sheet
. IPEAJAU

(PR ORBPTE fratires dtnihe teepqsmemawgreé jptigesanay comprise one




and non-vehi cl e objects, and Anended Sheet . 1PEA/ AU

. PCTI S&004/ 000280 Recei ved 2 Decenber 2005,

- identifying one or nore features in the respective PCI/SG2004/000280
processed captured inmages, \Méer ein the features Rédéwedzl)ecemberzoos
representative of a vehicle's presence. 5 Brief

description of the drawi ngs The invention is further
descrlbé@mb@umameonmmmdhmmwnnﬁﬁh&@&ﬁﬁﬂﬁﬁﬁhﬁ@aqu&#mugw,

I ef QigRmthe bl & g?u awi ngs, in which: 10

Figure 1 shows a tem nce ‘of -an -~ ,

enbodi ment of the invention; Flgure 2 shows an '

exanpl e enbodi nent of a’ hlgh l'evel process flow

glaoran1for usef with the enbodi nent shown in Figure 1

1

nd 25 gesennign of the depwinest es an exanpl e enbodi nent  of
the invention conpl enmenting an " integrated depl oynment
of = Car Park st-em Det ai I'ed description 20 J

Bfvestiens ibsAhy x50 of wradind B RETHRGR0OHY BEEDEO

7 Thgm&yﬁ@@ﬁmﬁmgﬁ@ﬁﬁgﬁhﬁg&ggl100 of an enbodi ment of
the invention is presented in Figure 1. The.
enbodi ment of the invention describes an apparatus and
et Higdreflahovaul Syt icCoadeptDiadhi bF 4 HBoditiEnt OEELRIQHYn:
status of specific, individual. car park lots 101 or
spaces, and 5 |dent|fy|ng each of the vehicles 103

t haFlm@ummminmw&mwf@mgﬂfwaﬁﬁ%@ﬂw didfrainYer vod
the 101 i.s aghi eved by processing one or
| eSSl Shovan g e o

nor e - |nages 101 to provide
i nformati on r.egardi ng the | ocati ons and nunbers of

18 Fﬁé\h@@%l&ﬁﬁ%%gample embodiment of the invenﬁon onmplemenimg dn
integrated dnp!oyment of a Car Park S ystein. . '

. Detaited description

20

. PEAAU . | R
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car park lots 101, and guidance information to | ocate

the car park lots 101. The identification of vehicles

103 is achi eved by processing one or nore imges of

the 10 vehicles 103, which may include identifying the

WQBRYRMSPate (i.e., a series of nunber and‘f‘E;\}ésGz 04/000280

characters) of vehicles 103? provi di ng the accurate

| ocation (e.g., in which car park ot and where is

that Ss‘s@ﬁt_ ObAdRpt DI RRmEIV0 éffanCafibddihidnt offtheviabdtiof s pidSented in

by identifying by one or nore of their features (e.g.
g8el-. nodel, brand etc of a car), and providing

OthaRsRlinhdk 8F IR iR PddsQaRE 8n hilRrat@tind| R8thd@For ahlbatically

apparatus and net hod can be 15 extended to provide

woniding theedosunagcy sihios nbisneoilic, divitugkeasper e 1Qor spaces, and
tiﬁéﬁlﬁgfﬁ?é &aEie 6F ﬂ&g'gﬁ?%iﬁemﬁ %E){ b&dpy BER %@‘fpﬁm&dﬁq{f oB&@fpkncy status

surv ance, up;’ traffic flow anal ysis,
avfithe cooprglebis BH is achieved byprocessiog mes er mere ipages efibe car park lots

BB R P 0 2 i

roanparkrlots ol antb gsitiynce ombramationltd  ddcatehibe gar karkdots| 19ds The

101 .and/ or .vehi cl anes,.for, t he presence/ ab C

B2 o Bl b 5508 )G BLRPETEE 4385 ot e

Q@Hﬂ&ﬁlmmwmdhknéﬁﬁﬁcltﬁﬁy idestifpingahle dicensephdte s(i;i.lé)gesrie&' lo€ number

[ es, acquir caner.a sensor networ are .

RIS Sharae i) (o vibles I dePiting 6o PR E el (f D ek car
kot Al Wit i9that IFRGRhIBHRCRSS dg paRofGanielea 10D bY fdehtifying by
nits (JPCCUs) 113 via an array of video s

98¢ ©F Fross af thej feates (e.69c0logemp & €15,y & ar),zand providing

%ﬁia‘&{&siﬁﬁ)nﬁaﬁﬂnufo?fo'bété/ 1Kl Pehic@sC103POBKS afffepat@P el Blethod can be

h may be assigned to process the 1mages fromthe .
eatonded toproxiste kveliols-relatsd nformation, spebcsurrkinglop berldnghreseryation,
e r R iPE oS Gratit] b dBalysis, and
;)va ceeng&a aeﬁlt@’i(%fe%%gl - e531§$1(r>1eit’‘rglaﬁl%;}lnlraﬂée-|oﬂr}ocessi n‘g 30ys
abugestionhregiddtioat are stored in the nenory of the | PCCU
115. These al gorithns deduce the status of the car
park, and transmt the car park status through wired
@ cathdre neis®rin @05\ havingl 4 Plurality hof damerss 4107 Geritstalled inside and/or
Cont,rol.l er,.125. \AD 2005/ 022485 PCT/ SG2004/ 0002 :
ApEE of pyRREFIR P2y 1918 wetier P??h[’g&?'ﬁ Yo?&es?fnﬂgp"f tlo parking
#9007 Adare: veRledhed fdrahé pradnedatistndead novemtmrofobjectsapeople

controller 125, the video_nultiplex/ sw thﬁéqaf or
‘ I

auhehicles 103.sThegamera peRiyote 105 may Yo Wied orEEs
i nvol ve placing nost (if not all) of the inage

rocessing algorithns (e.g. those for car park lot .
eimagesieaquired biathe samern genpatetverki19f gee teangitied dhrgph 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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5 and feature processing) at the IPCCUs 115. In sone
cases, the central controller 125 nmy al so host
certain inmage processing algorithnms. The | PCCU 115 and
central controller 125 could be provided in the sa
NELHOSE2485 ven the car park status from the ‘T(ﬂm“‘”‘mmo
115, the central controller8125 facilitates 10

val ue- added services and extends themto the users,

% % o file 86U Elgtlm%é%%m@egsxﬁg alpéifihms RAY Kiso be located in the

rrers opératofs an 0 deliver these
siea:amrcmtraloconhdlen sléﬁ,s thet vided oudiindex/sviteht k09 orcengiers Upiky 107.

;l% %F 3 tﬁué@f'd ﬁ%ﬁﬁ cing, h@gtq{ﬁ%{ ally dfthd ﬁﬁlgb’ Pfdcessing

er na Nnt'eracti've neans
iai@inﬂﬂm (elputhoseatbr bar@mﬂcédt ftaips demermahtl(m andyshicle in@ge acquisition

‘%%8 %\ggr%\fﬁoggﬁgﬁlgﬁ%h {ﬂé%‘?lgsaﬁg/ ﬁmes°'o'ni'e eﬁﬁ% Il)%p a%dn%ﬁer 125

-ﬁﬁ@ebﬁo haﬂdceﬁamnmge b?cﬁz,essiingc angenmmsg Thet IRCGUAJ6; gmd central

t hi par at a self- service kiosk. The
%B’éa% %‘%maf?t@%ﬁna‘flﬁ’flt he direction of
errpty par ki ng | ot s. The conmuni cati on betvveen t he
Iocator central c 0 5 d ext es
iY@ ther g gark s ﬁ&‘eﬁw‘ﬂﬁ% B g §°“1I29ef 125gfacilitates
%Qluéahlﬁafbeh&\é@énd%&&ﬁ@ﬁﬁmﬁlt@Mefasagrvamhaﬁauaé bathoe kmitpd ®, car

enbodi ment of the invention is presented jn FB‘% & cdocat
PR quSlomers; eRSFRiOr aTVERSRT r 1o SRVEHERS SHRIGPY iogh ¢ locator

BHRE Yorfrofie B 3aus§se£‘ S8ety 61 Wekls to %ﬁeﬁ&z\mﬂ@ﬂierﬁﬂ&@ and/or external

processi ng and camera control unit and a_ central

cpsiems| These RBGCtiTHOCImS drabuds, Pytont i 6. Heveliclegngp 151, audio
’%%w%éselal 2080 ﬁw%%rﬁﬁamglggesd%lcg P &n?tit@r@h%t YEBf dpanels , plasma

Canera sensor I'n a cal park repéate
dmptagr tpesel anbdgrape E23pfocated e.gpa;cauunpgon qar pgtiq or at a self-

tur cel | .

sraite St gl SR8 13 o apideTo B Bl 6 cmaty perking ot
qfhe | ol catib, bdt\hﬁ:n pliohesasi oeptlak nmyoﬂanHLSamdf gxseznpl onteractwe
dynam c tlms |nt_e ai&s] 2005/ 022485

goroless 127, 148 | pocUs 204, images

recei ved at step 205 are processed and segnented into
vehi cl e and non-vehicle objects. At step 209, the
non vehicl e objects are further processed to determ ne

gL I%&Es‘*ﬁo@bm A 280 6% b 8xdotife &HbJdRAENt AR the invention is
pre ous I nages and the inmage database is updated.

Preseritestin Figure 2,

The flow diagram 200 comprises three basic blocks, namely a camera sensor netwqu

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 sequenée of a respective
car park cell images. The captured cell images are sent for processing at a respective
IPCCU from a plurality of JPCCUs 204, the processing being done at fixed or dynamic
time intervals. | |
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non-vehi cl e obj ect databases are stored and retrieved

at step 203. Incident status database are stored and
retrieved at step 211. At step 217, each of the
non-vehicle object is identified by its featur

20U PENt status of the gar park is fornﬁ%ﬁﬁ%%mgﬂgn“
updated in the database. 10 At step 215, the vehicle
objects are further processed to deternine the event
SARIHESIPRYUs 208 ¥:3oBY rdcBRed Bl 5BHNDORRAEL PlobiEAlIsnd SafRAted into
and the imge database is updated. Previous vehicle
otshisterand serapbiclechigds. st ored and retrieved at step 207.
Par ki ng status database are stored and retrieved at

step 213. At step 219, each of the vehicle object is
i Aflestiapi 209 dtie fop-vehicleldh dotscrfunher prapesspd torsigterping therexent status by

0 r ' [ . st : .
craplyie R oufl Bl Sl by A i i S IREOA g i dpflted. Provious
afontvebiclermbjectatatabasen tresjorainad 2dgeved et e 203okncidentrstatusglatabase

stat us), ar.e channel | ed t] b s s
okt B bRl B R 2 f R HER AT S o I hlyeido object s
30étifiadbly ity Ratates amdithe inchdenesgracdfi theecar parkrisformulated ehd wpdated
at st egEaZSZL 20 Fromthe data stored at step 221,

Jpfhsidaiakases o as vacant ot |ocation application 223,
par ked vehicle | ocation application 225, vacant | ot

o BRSBTSl BB S s vy
fahQYsi SN ichiterR RRY bfedtou®finapes dnd $eAREY daddibasy isQiptiged. Previous
application 235, etc are made avail abl e on .a

rekigle objegicdaabassh PE st(ggl ggiérpt.qeﬁqdeqtfsige goz@%mg statug fi%tﬁbase are
é?rer)g%d d&nﬁ TotRbRE BERLI! Ae L85 70N B1cB Uf thd QeHhibIe oBfeMS identified by its

Iment o I nvention, besi des being deplo eg%@)s
deaturesid thpparidnsstaing of thewear pukissfermulafed andpn intge ase
park system Figure 3 shows an exanpl e enbodi nent of

an integrated depl oynent system 300. WD 2005/022485 .

G /cGGRIGA bAPEREN sk MM details ofathk insidsniestate®rnd 219 (details of

PR ) S aRpRr ot RO traBeonRiter ot ERENRIof contral
Qb&RlctsQ0Y @Y bftastdrednl sasHpitiie comtaliamtidiet at gep W21ces to

the drivers and the car park operators, the system 300
is deployed in parallel wth the car park system 100

PR536 ThelBieh itbrell RESBP QY E RARE siBIN ks vibevRatioal application 223,
servi ces

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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" conmmuni cat1 on

5 include but not limted to, vacant lots | ocating,
par ked vehicles locating, vacant |ots reservation,
vehicl e safety surveillance, illegal parking

enforcement, parked vehicle | ook- up, traffic flow

M AR5 and congestion coptrol. In the exanp2it4/000280
enbodi nent of the int egraté depl oynent system 300, a

field controller 10 305 and a | PCCUs 307 are shown to
e icﬁidglfhﬂﬁ Bebet B0v, dRpHaKE dehiofst325 Ntekine laid 1datiag f paakidy facility
control]ler 305 and the I PCCU 307 can be |nté%al. T. edded
i3A6 &y chareine dhe uspiR ApaEkjag By Thordgeio RIRKARD| UPRIFHBEH

YSSResS BPRE AkiGerD BEAVRE KarQParkCoHRRIRS tifldystedl300tIS déyi@at iisf arallel

vehicles.. Alternatively the car park_system 100
€

aatbdhe ere paksstern 4 AR desprabedrin tigrehpereralndiaetipp! @%gémmes
i&@gﬁ?dgt 28632 b d, WaSiRfidts ﬁd?:@ﬁl%?%%:k‘é@%ﬁﬁfbs N6dalifel, Keacabi® lots

enters the car park at entry points 333

avservetion; yehidlesadely sypueillange, ilogpkpapidng enforcgrgant, prnked yghiplp look-
[ riar . ck vehicles before

glﬁ‘t%ﬁ%@%é ca A“gé;?’gg%ﬁ‘%‘%%?m larly, the exit point

has a barrier 315 to bl ock vehicles before exiting the

a ark . 306.,.20 T tie nt roll 5 n

e BBl gboniiich: SCfie it @Rl PienElvattds 168 f8ldbontrollr
dep eritla IRCCUs 307ebre ahiovwaniy e tidepadenthyr dephgedvadtechatieely, the field
bef or e vehi cl ' the car K.. The .fiel .
oo b a0 Pl get e SRR ik oot A P8k e i e
éluple3@idbolirterk Yifts Catbarite hedRetk@f dafhetasGdN, FiArtts ideatifyreehicles..
control room 302. The ¢cQ niqg%L n betyween the fi.eld

Alferpiifielyshe erpadosysiompERiaE dssroehiorgApt e Wereied Ardygent

Eyiteh HORUGH pRten @A IYRarb e \tahS canSRATRERVGRL | ON net wor K
04. This network 304 can be either wired such as, but

not limted to, LAN and Serial, or wirel ess such as,

RUlenfaftsok o A %z%épafﬂ at @ﬁtﬁi@u&tg‘%ﬁ% xits Jhe caf PR at exit points

en the ‘caneras 311 nounted inside
8He Theentryepointrhay 2 buiel 318do bleek wehidpskafors patering, e sor Ragp306.

SRR 58 K B S B Y S GOHIOE, VLTRSS B po

pE.k central controller 301 regul ates the entry and
exit of vehicles 325, and the |ocator centra
controller 303 tracks and nonitors the vehicles 325

T heldt dvastoRere30s tdnitdlsVie 2peEhE 2ad SSosRET bSERD batian (NSO 319
:t:ile%)ending on whether payment for parking was done before a vehicle exits the car park.

The field controllers 305 , TPCCUs 307 and central controllers 301, 303 are typically
located in-a car park central control room 302. The oommunication between the field
controllers 305, IPCCUs 307 and central controllers is throngh 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, anc_i the
locator central controller 303 tracks and monitors the vehicles 325 while they are within
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the car park prem ses 306. Although the car park

central controller 301 and the | ocator centra
controller 303 is shown to be standal one and

i ndependent systens, in case the car park cen I
FUNERIR24E5 301 is a microprgcessor-based sys??ﬁéé%Wﬁ?mnm]
two central controllers 3d , 303 can share the sane

m croprocessor.- based systemi.e. the controllers 301,

3 car PafkiptediBed T6e KltoughAE ciitl el cadtrolldte301 and the locator
I nvention eq?loys conputer vision_ and information

teseFh spriler 1 Wahastorio hrefandalony aud wgencpdent SRS Hyfgeo the oar

YatisderBalCBhtrAIRE 561 BOPmYdMEbbessoRblised Bystahs; ithevido@Bntral Qontrollers
su?;§£stens based on the analysis_to provide

\BOLHBeta sharg dhe fasesmicoprasesseilaserhystem 1.6 $ag gangpllers, 441, 303
QUREL By car parks. Cameras 311, 317 are respectively
nount ed~on the inside and outside of a car park

prem ses 306. The car park 306 is divided into an

array of physically labelled cells for 15 nonitoring

and identification purposes. Each car park cell, at

&g egibudimeni ofithe invgntivorenmplays chinputes visioa epd informglier technology

ehicles. 325 Ea I j N ' . ivates
15 B e et els §0ip b oREUG ARl NS b, active
fsal-syetemsWasaboe tevanalysis ttat povidéhehe-addehserdeeattaghe festomers,
vehi cl es parKki i nclude, but not limted to,

PB?@Wﬁ%ﬁﬂPﬁmﬁﬁgggEBﬂ ‘ed, lot-in-transit, no-vehicle,

vehi cl e-t owar ds, vehicl e-away, and vehicl e-stop. The
event status for car, park 20..survei]l agnce, inclu
Grmengs 3 1347 tagg) respectivy pravgied %%%@wﬁsﬁu&& §%% car park

IpHYRLs 308 ThE c@VFhrk 16848 (S edGhRVE: AW Yf pBitibally labelled cells for
crowd-stop. G ven the event status é@]ghed to vehicle
e

procitorng ped idgnidficetionBurpenee.i Fiaoh <Ry P at FRICBFT FE, may
fc@{taiﬁ %%E:cﬁ?éeoﬁﬁréﬁdﬁ? bdniclds 25" aBlh LEIMR R Sifitofddaind Snalysed
of the enti 25 be d

n e’ car park can erived and stored
irgpeatbdly dba piseisBnest timigtervh for ane eomoragverlstaiy Theyggvent status
i s.i.nfor i f . . - ) it
B B T S, bl B L, oo S st
netehicle alchivle-toivatis rvehitleamwayvard vekickiesthp. Tocaevient stasdfprepr park

to vehicl.e ar ki ng..i ncJ.ude but. n WA _
st nclpds IR LS, gt i ot Yl Growa
wadlsy @ewtawaplandyrowdstdpot | D 3. Location of a parked
vehicle by its unique features 4. Congestion |evel at

a particular car park cell WO 2005/022485
Bivbh S52 Q04 OB 1ated 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 stafus is updated on a regular time interval fo facilitate accurate refrieval of
information when needed.

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

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




12 Status related to car park surveillance includes,

but not limted to: 1. Alert level of a particular car
park cell based on density and pattern of novenent 2.
Alwobods@ygds of a particul ar parked vehicle bag

unusual novenent pattern arognd 5 the vehicl e@%?ﬂmmnozso
t he above status paraneters defined in real-tinme, the
foll owi ng services of the enbodinent of the invention
can be deployed: 1. Parking vacancy |ocating systemto
asgﬂaﬁlgrgmgﬁgrcgegﬁﬁgiu}‘g-' ' vacant lots’
10 2. Parked vehicle F%g%}%ﬂg&/eg’ys %Ar% oegéos'i st the

dr 1-v édest Jevel pfiepartisular sanpathoet besetl e densjip piebybttemnaifinmiverent

o B e £ R Bt el S e o LR oG Sl ronn

5to prthewehicls | | egal parking or use of facility 5.
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Intelligent car park surveillance systemto detect

unusual events in the car park, for 15 exanple:

noWith abb bleove vetetits pegaméters tdefinddQin fehldgRd, i the FHWEHRR BérFices of the

daea%%i n ve@'ﬂal oSk etqq. 6. G aphical. vehicle search

Ssys e_mtm%S?o SRR edeplgYsdon of vehicles 7. 7

Triaf Parking vavan@rladaiss Systeysth Qiist the H 0@ £AentiBPAIASERvacant lots
20 8. Congestion

are:é\].l§ Wthgif%%ﬁe,car {)ark prem se 8. ( .

prt ch IS GeRe fystemeiesist thalriyers tg ilsnify gndjocpty gheir parked
car pdiillesto del i ver the above services to the users,

one of nore of the follow ng informtion

di's JerkIpgtertption s adow asmase beskinigwf wacanbmuking lots

| 0: Viahiifd @utdrB AR Lk Stfopt] rid ity
communj cat i orn 2. %gﬁ}g%@é’b@g@?ﬂlﬁgﬁﬁ%@‘%%iffgﬁﬁwmbi l e
pAorBiglligent oaf pask sweillanemspitamto dotect 3nusDalséventy im i danpark, for
top . ek .l .and _In net 4. .
Road S St BB foitelhd, Ko ooV Bl Shmpiing veicles
panefts. and pl asma screens 5. Auto-pay stations and

sel f-service kiosks via LAN 30 6. Car park attendants

and custoner service representatives over the counter

Tﬁte &mt T bh'n.“lelseéx'ﬁhl sﬁ&mﬂﬁ)edisﬁ? ideﬁﬂﬁd&lﬁbﬁ 69!&@%6&9- g. f for

ng abnor el novepent o eopl eor anything from
e T g B o o ot conds@ e BRI fhgyon bark premise
e alphgestidnprRindGyaR Hr@dkddRs REHHRGRAPG RO0R PRk

“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
Desk{op and lap top computer systems over Intranet and Internet

Roadside and in-building infrastructure such as LED panels and plasma screens
Anto-pay stations and self-service kiosks via LAN

S

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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13 person were found loitering in any particul ar area

for nore than a certain period of tine, a PTZ (Pan

Tilt Zoon) canmera would automatically zoomin to

apture an inmage of the person and alert the_r Vi
g"ﬂ‘?ﬁ"&?’?ﬁzfsés. The system canmal so store the iﬁﬁﬂ%ﬁ%‘?ﬁ}mo
fiuther reference. This would help in apprehendi ng

suspi ci ous characters and to reduce car theft 5 and
Viseda hiefenfourliolerin@ i enyepirculi afeh foraloe thasxaepiis period of time,

e [ waye listed below 1. Canera Sensor Network

T P2 P Yoo ce gt hismaialTon a 15 opie Bt igp Of the
FpekRf hAMalerk tHeHbevAS huthdtRiesl eTRI Wk caf Wiss islde: 1 irBagedsr further
park 306 _and to provide_the features nmentioned above

TETagtverias werd Brlp A tnmrrodine prRigeus chageieang o reduce car theft
andYhsakidpen by cameras 311, 317 15 installed to cover
one or nore car park lots 335. Sonme caneras 311, 317
are installed fornonitoring the |anes or other
= | el ; i de val ue
Rt R e R R N e
depl oynent, at |east one video switches/nultiplexers
09 ' O required to channel the inages to
ﬁﬁec?%%%fgééﬁg#aggf singl e canmera depl oynent, i nmages
can be streaned directly to the | PCCU 307 or the
ntral Controllers 301, n, the Mglel
o8 on BB G0 P {1, 30 o bt S3epRE R Rir i LG anarr
MBide 32d car pAR 306 emd neprovide the faturesthenfion®l aboval | t he
caneras 311, 317 can be nounted on PTZ platforns, if
necessary. The neans to control these PTZ platforns
MTAY el ferfiftieRoRf proVillesc AiEReMStal doqlibition Uy Gnerdse311, 317
equi pped wi th enbedded nic{oprocessors, or n Qe nstalled
o COVE-QUEAT RRTE 153 Raple LSS0 S omepRmezn; il g are ins
drinonitokinigthe fandsoriked nBRpRIhE GARS wikhia! (6 CAGRAS b provilk value
be dynam'cally programmed to pre-evaluate the quality
ofdedzemvicpyrmgationgft @boveand intel ligently adjust the PTZ
to obtain additional images until an inage wth

acceptable quality is found. If no WO 2005/ 022485 .
PomhgiGRandrad dofeBnent, 4t least one video switches/multiplexers 309, 321, 323 is

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 obtein additional images until an image with acceptable quality is found. If no
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acceptable image is obtained after a predefined period

of tinme, the system proceeds to the next task and a
notification is activated to pronpt the operator for
appropriate action. Sone or all canmeras 311, 317 can

w0 rogé22438r f or mance caneras that are capabl epq;(scgomﬁoozso
monitoring the region of idferest with some or none of
the PTZ functions. Apart fromcaneras, it is possible

to ingku . LSid =804 fAiRe, thERgsten prsaeds to the
n%?@ﬁseoﬂﬁgg{ﬁgﬁ%rggg%a g’fdlg%%eg% such thaft i?s ca,n@%e.

i intxetaflomed notifieativh if apivateddo prompt fhg gperatgy fop gpprongyate action.
controllers 301, 303 via e.g. an |IP network 304. 10

The connection fromthe caneras .311, 317 to the

SSirhes be sl ruhtiapBekeild @odbe lightperBrpancegemeras hitiae capable of

swi tches/ nmul t.i plexers 309 Rtddsns307 can
HRORORE Fhe\xfgugggﬁg P“’E‘W‘ glesf’rélg §}%%'§%§§]%8’Tb 15 2. m? mage
Processi ng and Canera Control Unit (1PCCU A

m cr opr ocessor - based te nwer t [

bR RBoRRoh S PED g S A bl i 7 G58m.. Tho camers
3Ry aldRGe sk 6k bbypdtibieinich éhoc f s BrsinBifbeed3timethatdhe IPCCU 307

inmpl ements _the primary features i oned above. 20
Ferrcentzad ponispilets ﬁ?ﬁﬁp% Vlﬁleegx@;’raﬁ’é’ﬁg‘{"‘ggﬁ}' 323, one | PCCUs

307 is be needed to process the inmages and channel

the outcones to the Central Controller 30 30
eHisoeinnestion figm thp samefgetl 47 19 é‘cﬁaﬂ ‘I?W%ﬁ‘% D Qétf?gf’ 323,

309, - b/ ‘ 2B NRARECWs B07 beh be either wired, or
c%grﬁ]oéfﬁ%géﬁ% ectu%x%%d%’ﬁgh’?anergg to either the

| WiDdkés 387, 389. t he Central Controller 25 301, 303. In

the latter case, the Central Controller 301, 303

assunes the role of the |PCCU 307. Each 1PCCU 307

e heyg Procesingend Camach ContreldU=tERECYR sel f - | ear ni ng

i mage processing algorithnms to performreal-tine
identification/classification/ |ocation of vehicles

 3R5midhtocadr-baal - dyswm desmvetis ol limegesi wamspitted from the video

vacant / occupi ed_parkj .ot 5 o1 :

et G REDIEHES Pont oy gy drigh b Sty SEER 384 implements
Oig_erpﬁinﬁgff@@m RknliGfed 366ve. VO 2005/ 022455

PCT7 SG2004/ 000280 15 If the caneras 311, 317 are

mounted on a PTZ platform do not have enbedded
For each switch/mulfiplexer 309, 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/multiplexer 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.

Fach IPCCU 307 employs proprietary advanced adaptive self-learning image processing
algorithms to perform real-time identification/classification/ location of vehicies 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 1ot 335.
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Igcidents, dpak-upairked yehidless anabyse

m croprocessors, the I PCCU 307 assunes the role of
controlling the PTZ platform |If the canmeras 311, 317
or video switches/ nultiplexers 309, 321, 323 have
built-in 5 enbedded m croprocessors, the embed
WQ?EHI28B&ssors coul d pot entially performt hPeCT"éll('%’(g’l0‘”0{'':'280
processi ng functions of t hd®1 PCCU 307. In such case,
there is no need for I PCCU 307. |PCCUs 307

GORRE BirkeMsCSI W3R drbendudiar h ConErshthein & hot 38 embedded
through either a wired, or _a wreless _neth?m?rg.pf 4.
PeerepIePessern tiedPSU 307 assHmps the rolp ok cotselling the £ L4 p{abtorm.
Local Area 10 Network (LAN), Wde Area Network (WAN),
Wreless LAN 802.11a, and WFI 802.11b. 3. Central s
Thheer eatmienss 33013173g3videp Awitsher/opitipleres Gi09padle 323 y P puilt-in
%Hx%%dﬁ& ﬁﬁ&&@g&e@o&r %%&Jﬁ%@ﬁﬁo&sﬁ&%ﬂ@ﬁo&ﬂfﬁu& peff&m the
and 1 np :

confil gures e | nformation, enment s secondar
aressingdencfiomtolithe PCEUBAR. brauoptase, tharbisap megsfor 307.
can be nore than one central controller 301, 303 in a
system The central controller 301, 303 in the exanple
EIOOUs Bashdommimpicates with digr Certtal ContRllendiiaAtthraghteithere wired,

engi neeri ng t.0.i engnt sof.t ware 4] ' t
5 i Emaefer 104 HoSTRR ke B0k i n FRR I by R 03 oce Ares
Wetvazk qEANROBKde deen Netwadrk, (WANYr Bdrelas HiAMy 80011és, and WIFI
g&tfﬁ$ i ncidents, |ook-up parked vehicles, analyse

23 c flow, and regulate car park utilisation. For
t he purpose of exchanging information with the users,
central controller 301, 303 can 25 be built with
BniCenta] Qontller 3%, 38bs such as, but not linited to,
in-vehicle units 131, audio devices 121, video

devi ces 119, nobile devices 139, conputers 133, _LED
pamistaprocpisershnged systepl tht asapnss informations pm e G 18 e, e
: o C r e example
il e R0 3t HpREE 0chfy SRIUAR festis of tho examp
winbaiinent. Fharetads mad@thio oanetpirel cohieolisn e 303 wre spter-
external devices and systens, central controller can
be equi pped with conmmunication channels such as, but
Tied cehtrdl tedirdlter 3@y 363 imotHes exquapi@lenbbdineotr employs proprictary

S 3PS el Gt b o bl BB b ber o

-

- Tobdd®Wacantgis\Vibeie Airk veBiole] kodidWABnt lot) @nfossetpatiting/les, detect

2005/ 022485 PCT/ SG2004/ 000280 16 controller could.. ..
Fedlovt g ogues cptcpilisation

service via the Internet. _

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, ceniral 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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As an alternative to vacant | ot 335 detection, it
maybe, for exanple, possible to use light 5 sensors
installed at each lot 335 to detect the present of

[ : the lot 335, or induction loop s
\é@n‘géﬁﬁﬁnder the surface gf the flooring tg@@gﬁ%wooozso
vehicles 325 entering and |eaving a parking zone.
Secondary conponents of an enbodi nent of the invention
anoptrolies cowld talsh st wdlDservicdsnfor/ehised @ ddngss she Statedl sargice via the

-board Units (OBUs) for accessing incident and

parﬂlng status 2. Conputer termnals 133 and
Self service Kiosks 123 for accessing incident and

DR it iR ol e SIS & AR B AENLEE Sodifle RHRL gt

aaemmnsugled aicdaclelot 335td dptact Kiiegesehiat lvslnéle afRthatis BBng or induction

i spl ay nedi uch to L .
JpiDiehteet Shetifocinier 5 spudice g Bfiaoing ¥ g0uPh AFURY Sasngptoring
faadl keavigg 8 pakiug z8ne. Audi 0 and Vi sual deV| ces 119, 121
for generating alerts based on incident and parking
20 status 6. OQcher IT systens such as, but not limted
[Secon@Ry e6thpdients BPALTRbodliAE 6Cthé inR@tion BEBted LRI Ches,
routers and appliances that help di ssem nating
i nci dent and parking status to the general public. 25
Thaniviren iR (r@% ﬁmq'@ﬁb&a@@dp%?éﬁus féﬁ B&&Lﬁg%ubﬁ and
V|sual feat ur e., not requiring to place any

ﬁs‘@&‘lsl on tag or |abel on any part of t he
| CRAS gD ¢ and

[ dent |P$’|} er . ?%aggczﬁegssw&% ﬂs % ?P/r ‘ilc%sgmg incident an

chaladmtﬁtatl)s and map it to a speC|f|c Iocatlon

Ao BT el Vbt & bl il Yo Rt BRSAS oR pps

enifachcmmhg.iheidaiteﬁdpﬁldmgetamﬁ the invention in a car

Sﬁqae%%e%% 3815%&% dﬁl%ga’ N tpm 3 Slhdi displey panels

Vv erfbe digadi ifd8ent emf of street parkl ng. WO
2005/ 022485 PCT/ SG2004/ 000280 17 I n case gﬁ%‘ge
2ppvdioand Yisualdexicee HhO, bl R argerating P8R parking

MByahave caneras

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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" The computer module 802 is connected to a computer network 812 via a
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Decenber 2005 CLAIM5S 1. A nethod for use in the
managenent of vehicle parking in a vehicle parking
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vacant vehicle parking spaces; and displaying the

| ocati ons of vacant vehicle parking spaces to people
seeking to park vehicles, wherein the step of
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obj ects, and identifying one or nore features ill th®CI/SG2004/00028C
respective processed: captured i nages, wherein chﬁewedZDecemberZO{)S
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2. T thod according to claim1, wherein the
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“det erﬁogl n one or nor e p033| bl el ocatl ons:
spec ¥ an algorithm,

3. The method of claim 2, wherein the processing’ algonﬂlm is an
adapnve,aself learnmg algorithm, orboth. '

4, The tethod- according to any one of the preceding cla:ms, further
meﬂsmg defecting one or more event statns of the veliicle parking spaces based on
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featﬂglgﬁ respectiye captured inmages conprise L
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11. The systemas clainmed in any one of clains 8 to
to, wherein each display unit is arranged to o
conmuni cate with one or nore renote devices for PeC(IIT/SG2004/000280
facilitating displaying the lzcations of the vachffgived2December2005
par ki ng spaces, 12. The systemas clained in claim11, :
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devi ces, ';g g f’seﬁl\mgjc?gd’i‘ %?8’ °6’Hb°”@lf‘d¥§?]3¥ﬂ’é‘t
S towmnsqsmne ioennocaoaqdm display devides @ﬂﬂorcﬂhc 9P nforeS GiS@N display -
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| 15, The system according to any one ofclmms 8 to 14, whegein sald one or |
more features in the respective capiured images comprise onie or more of the hcenscl
“number plate, the colour, the make, the mode], the shape, the size, ot the contour of a
" wehicle. S . : :

16. A compuler readable data storage medium haviug stored thereon
. _computer code means for mstwoung a computer to excoute a method for use in the

management of vehicle parking in a vchxcle parking area having 2 plurahty of velucle '
parhng spaces, the method comprising: : :
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determ ning the | ocations of vacant vehicle parking
. spaces, and displaying the |ocations of vacant vehicle
‘paddng spaces, wherein the step of deternining . PCTISG2004/000280
‘thé. locatidns of vacant vehi eke parking spaces RecexvadZDecemberZOOS
conprisesc. capturing i mages of pre-defined vehicle
par Ki ng 3 aces, processing the repeatedly’ captured ,
sequence ogstionsiof vasmt vehiels pradng spades;ond ‘parki ng
- spaces rﬁﬂﬁﬁﬂmlb&u&wﬁm%ﬁﬁcﬁﬁhﬁé‘%a&?we“ | ve,
i mages | nf ﬁ@l cl e and_non-vehicle objects; and

i denti fyM %‘Qwﬂwsﬂﬁwyﬂﬁ?}?mﬂgmm
pr oceespass:capt.ur ed |rrages wherein the features are
representalve of . ave es presence I

- Anended - "Padﬂngspam

‘processing thc rcpeatcdly captured sequence of i images of . the pm-def' ned -
‘vehicle parking spaces resuItmg in segmentatmn of thie m;pectwe magcs into vehicle-
and non-velncle objects; and ' .

1dent1fymg one or more features in the respeetwe pmowsed captmed images;, - -
"wherem the features are reprwenwnve of a vehicle's prescncc. |
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