: VWKe3eSPLh6JT59 1 A MONI TORI NG AND WARNI NG SYSTEM FI ELD OF 'I NVENTI ON 5 Thi s
invention relates to a systemfor nonitoring and providing a warning for a
predet erm ned region of interest, for ?xanpl e, traffic light crossings,

rail way crossings and pedestrian crossings. 10 SUMVARY OF THE | NVENTI ON
According to the invention, there is provided a nonitoring and warni ng

syst em f armORITORING AND WRRHNINGOSYSTEMr est i ncluding a sensing mechani sm
directed at the region of 15 interest, to sense the presence of a

pre-determ ned object of interest within the region of interest, an inmge
recorder to record the inmage of the pre-determ ned object of interest
within the region of interest and a warning nechanismto provide at |east
one si gn5|E%8FéNNENH'E°'!ensi ng mechani smfurther includes a triggering
mechapi smto activate the inmage recorder to record an i mage when the
pre-determ ned object of interest is sensed 20 within the regi on of

i nt er est TNiBrIBYRNIGR| felateshio 3esvsiany feremaitiring angd arevidnme warokgpfodey pree.

Still preéerABby redib of FSEED fSFRSBAMS Mty |§dmgg;re4§g@gg,f§ﬁw§gh9?atsah $engf at

| east one pre25 determ ned object paraneter € | nage obt ai ned
by the iﬁﬁ‘g‘étrﬁ“&@ﬁ?'%i ce is conpared with the database of at |east one
pre-determ ned object paraneter, to determne if the inmage obtained is a
pre-g(gterm' ned object of interest. 30 Preferably, the at |east one
pre-determ ned object paraneter is a height of the predeterm ned object. In

a pref er satnMeARPOEEAL INVERTRIN| €aSt one pre-determ ned object parameter is
a wdth of 35 the pre-determ ned object. 2 Preferably, the inmage recorder

records the inage of the pre-determ ned object of interest when said

pr e- det enpidigiflg O] Bt inPéntiont Bh&atis! SroWdbdi N dMRofiGe iR Q%rniir@i ggﬁ%& fok na

preferred epbodi nent, the warning nechani smprovides at [ea I'rs

si gnal of°HEING; 3 {RAION aLipfsedringidiey assensiop meshanisei girested #nthpaegianaf her

E Iro gfe gsr a g?tff&g?w $8P8E thd Prés¥RdcWiNDp RSl duitd: P nidrBS WiRS 1RtrebiBATE ONE
interest, an image recorder to record the image of the pre-determined object of interest
within the region of interest and a warning mechanism to provide at least one signal'
wherein the sensing mechanism further includes a triggering mechanism to activate the
image recorder fo record an image when the pre-determined object of interest is sensed

20 within the region of interest.
Preferably, the sensing mechanism is an image pickup device.

Still preferably, the sensing mechanism further includes a database of at least one pre-
25  determined object parameter.

Preferably, the image obtained by the image pickup device is compared with the
database of at least one pre-determined object parameter, to determine if the image
obtained is a pre-determined object of interest. '

30
'Preferably, the at least one pre-determined object parameter is a height of the pre-
determined object.

In a preferred embodiment, the at least one pre-determined object parameter is a width of
35  the pre-determined object.



10 Preferably, the speed detector detects the speed of a vehicle ‘at a
pturality of predetermned locations. Still preferably, the speed detector
further includes a conparator to corrpaée the speed detected at the
plurality of pre-determ-ned |ocations 45 Preferably, the conparator
triggers the warning nmechanismto activate a second warning signal when the

speed de | ' t hat L arion. In
he. pr ef orT SaC Kb sdrags Py 2 Pk B ey e b el ERcleAfis el QS o e
regi on otheo saidipee-determinad objeet dfiimtstest isadthindhe regimf efriaerest. t he second

war ni ng signal is one of a visual, audio or wireless formof a signal. 25
Still preferably, the pre-determ ned object paraneter may be nodifi ed.

Accor di nf 8 refpuet embadipwnt, thé waneing meahianiem, prokides at kapr aVirdeigral okéhod of
noni tori i i i ncl udi ng sensing a presence of a

pre-det epi%u%é%?@?él% Snl?Oﬁ.@gféegllg{:‘\g/\%thi n the region of interest, recording
the image of the pre-determ ned object of interest 30 within the region of

i nterest t ' [ : 0 r - er.n.ned
obj ect ol T 41 Bl Hieelig ARG SOt ERleD! et iR MARES IR g
war ni ng Shegyapged dgector3 DESCRI PTI ON OF FI GURES In order that the invention
m ght be nore fully understood, enbodinents of the invention will be

descri bed by way of exanple only, with reference to the acconpanying

dr awithgs Prefenanlywithe Ispesd gigtastor dienis the fspeed cdreboghintenat ef plutatitymoptesr i ng
and war nyp@aned Riandigure 2 shows a second enbodi ment of the nonitoring
and warning system Figure 3 shows a first enbodi nent of the nonitoring and
war ni ng system Figure 4 shows a nethod of a first and second enbodi nent of
nonitori hN i Fi ogd .o third
enbodi rreﬁ? ! g%-éfﬁr%lr)\?t gr%?sﬁggg dréieé%?cgﬁhgl?épﬁ%llé#%;% sorﬁﬁéggatl'\?%c ﬁ@g%r %\/evi r?&gd are

not nece9sigrieyat heaplpratity of pestdetermingHseriors| ON OF EMBODI MENTS OF THE

| NVENJ1 ON Ref erence will now be nade in detail to the preferred enbodinents

of the invention, exanples of which are illustrated in the acconpanying
dr awi ngs Prefﬁr@bbr teegompgrator triggers the warning mechanism to activate a second warning

signal when the speed detected at a second location is faster than the first location.

In the preferred embodiment, the second location is in closer proximity to the region of
20  interest than the first location.

Preferably, the second warning signal is one of a visual, audio or wireless form of a

signal.
25  Still preferably, the pre-determined object parameter may be modified.

According to another aspect of the invention, there is provided a method of monitoring a
region of interest including sensing a presence of a pre-determined object of interest
within the region of interest, recording the image of the pre-determined object of interest
30 within the region of interest, activating the image recorder to record when a pre-
determined object of interest is sensed within the region of interest and indicating a

© warning signal.

35



20 enbodi nents of the invention are not intended to linmt the invention’in
its broadest aspect to these enbodinents. On the contrary, the invention is
i ntended to cover alternatives, nodifi fq’atl ons and equi val ents, which nay be
included within the spirit and scope of the invention as defined by the
appended clains. Furthernore, in the follow ng detail ed description of the
enbodi N"eNESCRIBPTRIN BF HBEREY ¢ details are set forth in order to provide 25
an understandi ng of the present enbodi nents. Referring to the draw ngs, an
enbodi nent of a nonitoring and warning system 100 is shown in Figure 1.

Thi s systebidtOthat Red iision HERSIBIPRIIATHIRE. SioddiRGRS PR Agladl. aNd
a warni ng _nmechani sm 30, 1 n comuni cati o one ano he” sensi ng
mechani sMifthlge Figscdibfﬂféév syt wapripleonis giibimetsrenast teths acddnizeling dnmmngS)r ed

In the dgsgkicRtion that follows, the region of interest 60 nmonitored is a
pedestrian crossin However, it is to be understood that the region of
interest may BEUs shewep ffségmﬁdld@tnéﬂfrﬁﬁﬂmmtgﬂmamWamtr‘@rsefsbmfor exanpl e
ca traffic lig r r chani sm
10" shown i n SRy SPRpREa S (M R!ch 1R Miiorind aBl SR R LeTEC 0

devi ce 11. Thifigured§aows @ fitsh eanbodiment of the miinitedngand wamingssystemd

conti nuously I m 10
Urther | pcl U e e e S o g st B b Rbr 4 1l

pre- 4t ePhinifERPloB)dect of interest. In this enbodi nent, the object of
interest is af | j he

obj ect. The da?ggggh&n%a%ﬁ%ﬁﬂ ﬁ%@%@%&??ﬁ%ﬁrﬁgﬁé?er &bﬁgimfe%%& a
hei ght-to-width ratio and/ or a generic human formtenplate. 10 The

pr e- det ek BRACHR) REVinGS A R AbcdBRY V\E%reﬂprgf oldcgft by an operator of the

noni toring and warni ng-system 100. en the 1 mage pickup device 11 picks up
an i mage of an object within the pedestrian 15 crossing, the inage obtained
is coypared with the database containing the height of the pre-determ ned
object of interest. Therefore in this exanple, the object parameter is an
obj ect hBEGHRIBTION 0f@d§3°@'MENT$WEH5ﬂ@VEBHI%j ect inmage obtained by the
i mage pickup device 11 with a height of at least 0.4mw |l then be

recogni sed_as a positive event. A triggering nmechanism 12 of the sensing
mechani seiseRge Vills v bermadein diislli trelije preferred cinchadinents b the dmventiercor di ng

‘the i mg@x@ﬁp!é@eofob\lh%t ard Offidida¥R] Yn | lﬂ@ntabédn%n?? eg%@%fz QfeﬂlaﬂeCt of

inte In ot her words, once a hunman i s |denti on t
pedeé?e i GMbegigest isref the iwertiongse nehigtange imligitthesinyentign dr s bnm@desmgeect
recor der (?theb® ehtRAlskritd Ok mgsorﬁifari hBe MUBRRon &linthBed ﬁf@%vﬁ AHEHR &y ce 11

and the imge recorder 20 may be separate units, or It e integral in
one uni t Mog C?tl'%'s(ﬂ’ﬁie?q%'eé‘(tﬁ YHsamey desinglagrd wihiadhe apfpbgmﬂ soepeediche wil |

be recogmivessbnas tictiRgd Boi tﬂ@taﬂp‘éh%djtc@lﬁét FQrthetmBRY, E%ntthér\’oﬁ)% fhigg the
' ge obtajned by the inmage 30 pickup device 11 matc es the generic

obj ect
human f og%ct“@m aitge smbpﬁ'@eaéﬁ ApAsOUSSPREHC Jelpilsnareses fagh it Relepts) rovide

par ap®et eéﬁuhdﬂk@rhﬂéﬂ@mb%ﬂfﬂé&r@seﬁ@@%bb&infé’ﬂt@' formtenplate, or other types of
life formtenplates, to allow the inmage pickup device 11 to recognise as a
positive event, when an animal or life formis on the pedestrian crossing.

Exanpl esReferd® ﬁdwm&edramn@al an ‘éanonn%rft(Uf @mbﬁﬁrmg%mgm@e%?&#% oBfjs dogs

and cats, sheep 5 When a positive

i dent i fi gopWR 'ﬁéf'%fﬁdg‘e"ﬂfﬁ ﬁgsfﬁ'@cmﬁn%vﬁefza gRNsingt MeghanisNy b entimege resgeter

recor der 2@0af af REMIY HRRhANBEEP intdenhibiéftlon WS ich &lohdrdeht idhgfgas an

obj e% Ome‘cﬂén?srrﬁs‘go is directed towards a region of interest 60 being monitored. In the
description that follows, the region of interest 60 monitored is a pedestrian crossing.
However, it is to be understood that the region of interest may be any other region

determined to be of interest, for example a traffic light crossing or a railway crossing.
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I'n the present enbodinment, the triggering nechanism 12 will continuously
trigger the image recorder 20 to record the inmage of the object, positively
identified as a hunman, on the pedestrlgn crossing, until such tine the
human | eaves the field of vision of thé i mage pickup device 11. The field
of vision of the image pickup device 11 is determned as at 10 | east the

regi on offhé eAEiR§ tm&hanBhfl 10 shbolhSineka MR el NEnRRARSI i aRn tﬁé @S BPan!t 1S

to be understood that t he pre-determ ned object paraneter reduces t e

~inci dencE&e HIGKEP, doien lr i Yuerimaget Piekumuigiice edbridediranted rowardramptie, a

| eaf fal lcbmubbﬂp#@;h.té@@hé b&dddirRh crbsxin of the image pickup device | 1
wi Il not trigger the imge recorder 20 to record the 15 i nage.
Correspondingly, the triggering nmechanism 12 triggers the warni ng nechani sm

30 onge FhREhdihy tecHErh MioGakh&ndiGdesa Hyﬁaasé)eﬁ&%éét%ﬂe'o%]eeﬁﬂﬁramm?
war ni ng nmechani sm 30 provi des a warni nggt o oncom ng vehi cl es proachi ng

the pede&t Fheawe(‘ﬂeé%rm"?ﬁ? oRipel Pfdnteresh Jadbisrgrabpdigenio e PbdethWfH@IféFﬁSF f§ 8d, and

on the pad@ah! hAd tied @6 fa80 ond PRraMaELR} twartetdmmfscﬁ& Ioiafécpd% @htabsldl FaOr to
provi de a warning to oncom nq vehicles by providing at |east one type of a

first si§ichde fpghersbigahparametorss fpgexangls 8, hﬁtﬁh*tm-ﬂ@i%%tlos@@iﬂéli’ a gerienie
oncom nghu@bhedriftempfatd.n the preferred enbodi ment, the warning mechani sm 30
prow(ges a visual signal in the formof col oured Ilghts provi ded for
exanptfe, by an LED. The coloured lights nmay be provided at a frequency, so
that the Thi psd-dsteginkd ioBj e’cﬂpél’@ﬁteté?rrﬁéyf)ﬁe d@iffied dy #6Bhdgtorlof thel MERIRAGY Of
50 Hz, given as an exa 30 The warni ng nmechani sm 30 further inclldes a
speed def®B yvgrnu@syqte;nfﬁ% formof a radar detector, to detect the speed of
vehicles at a first location. In an enbodi nent, the speed detector 32

detects e speed of the vehicle at a first 35 |location, a first distance
away fr oMt dHaEs PIckYP 8RYSE|THPICkHrENaR Heagepdan @l@?@d’('ﬁ'@ﬁ te radiestrignr st

locats Oncto%ahggﬂhéﬁmbﬁ@ﬁb@lrﬁﬁﬁs dehparatingh e athbabOtoRiAMR! the hdkibithe the
speed 6 detector 32 trig gers the indicator of the warning mechanismto

provi de RreseRisiunsh P Pﬁtg"fe giest: therefae %WW%H"%I@JGWH@?W@@?W f or

the fir Sbbj@ﬂtdhégﬁtw@t meﬂo agw ThgrdbreMBY obRcl ifEREbtated WPt iffa8E Ipi%up
| ocati ons, % i ]g orat ed onto a conmon_ indicator, jJust as | ong
t"t‘l&ﬁ é‘ﬁlgé‘ g f

as a driBYCH" Cleap & Aol dBer e rGRRGRISRY as @ﬁpe’ﬂtﬁ BVaded. 5 It
isto betdygdﬁh§trﬁ)éliﬂtahtbﬁ:t 12heF eesstehiy rrﬂel&ﬂﬁln@dﬁee@l WRMNE® thgydh fthednaYe an

oper at or of n nd warni ng system The second war ni ng

si gn ‘f’ .5%2{5 %‘P%é‘? iag e magmet ¥|‘§UBPJSCt0rp°W[Y%Y ddaptiieyag|a P"Fhe 10
seconld wlaételtrrﬂges log}eat ofiiferice e oMbl Worlisf djetburha® Bidditifiéd bS tvatkﬁfgrurnae

si gna n IS wa

ver an ncomngdvelcevvlll be abl'e to

appr eci aP8I§s¥IAN € éSIESCﬂT‘?dtrWQPHnQﬁ“ SngRiam
r esponse rddodnhehifage bMae human.

(99558 BRdwacareenEfoR0 fand a

25  The image pickup device 11 and the image recorder 20 may be separate units, or it may

be integral in one unit.

In the other object parameters considered, a positive event will be recognised when the
height-fo-width ratio is more than 0.9, and/or the object image obtained by the image

30 pickup device 11 matches the generic human form template of the database.

Other variations of the object parameters include having a generic animal form template,
or other types of life form templates, to allow the image pickup device 11 to recognise as
a positive event, when an animal or life form is on the pedestrian crossing. Examples of

35 these animals of life forms include various breeds of dogs and cats, sheep, horses, or
cattle.



In the present enbodi nent of the invention, the second warning signal is in
"the formof 15 lights flashing at a higher frequency of 100 Hz, as conpared
to the first warning signal. Therefore,5 when a pedestrian is positively
identified on the pedestrian crossing, "the triggering mechani smwl |
trigger the warning nmechanismto provide a visual signal, and detects a
speed of the oncom ng vehicle. Should the speed of the oncom ng vehicle be
20 above 30kni hr, a second warning signal is then indicated to the oncom ng
vehi cl e. WhtmaaRasiivg evepolsi Wentifiedf thenbriggeene mechaniemt 12 wilatheselsipgérnthEi gur e
2, the fih ' ' : St.I @n.£r0Ss] ._The speed
det ect or " s ans 2Pyio Fedh e ek AR ohit, BOSRRYY iR b e g
pedest ri dR€€Flssi ng, or al nbst approachi ng the 25 pedestrian crossing. Wen
the speed detected at this location is not zero, a trigger is made to the
indicator, to provide a second warning signal. This happens when vehicle
does not It &feriasent ephpdimest. dhe drigaeringengewsisn i12wit rcostiiunysly riggdrethsecond

enbodi mephggd } : ] - i - endi ng 30
vanicl o, T e S REBHPER iial's o QR bRl TRARNE) g SRS
pedest ri Hif RIGEEPAGTOSPRITs Ut susipEeiedhe pumen fedves theafield phdsiconf tiemaga
pedest ri aprkisgelibst1STRPRGEH FWsort gifth?ﬁrgsgé plckfip GEA8S 13% F%(gerdwﬁ:ﬁ?;%%' A" n9

to do so as the vehicle is alnost a edestrian cro

Si tui@i offestthgaeginr af interest 6Reand initkis examplgathe padesttier erossieg.vehi cl e does not

cone to a conplete stop at the pedestrian crossing when a pedestrian is

just or about to step onto 35 the pedestrian crossing. An inmage of the

of f endi n¢ 1% &hpe LBdgTSIopd fat dhe) pia-detemsyinet ebipefegeamelenraerethe incderfcatalr e

acti on byrbhevRHerihG ee indgee8staBes0. For bk rh@lets’léé?fé!ﬂng;e{hﬁéuﬁﬂqhé fal the

second warning signal s different fromthe ?I st warning sigral, 10

i ndi cat e PaV¥PF PEINEARES Rickyredevisre] 1 will nehirisioagthpipegelmgorder 20 & fecerd thé t he

vehi ¢t e. infdye. first warning signal provides a warning to a driver of the

vehicle, that a pedestrian is 5 on the pedestrian crossing. The second

warning signal is provided when the driver of the vehicle fails to respond

to the fCombssdraigly, tHVrigdenNgEe ) i

dependi nﬁ Qr F'fdhemsrye-_det gs? mwﬁed dsi%\e‘weggpf)% ﬁgﬁée@gh%@aﬁg‘go@g%ﬁn%ﬁ?@?ﬂc%at hi rd

enbodi ne ?S'{’;‘fe {deatiicaiientPos B%mgfhmﬁ'eﬁtﬁaﬂri'@W@P%,Th%waﬁp@m%ﬁeiemoﬁow is

abl e 10 pvidesecivaiii®y BPERDN ' QLR O ssi first
P B o Vol g BB N peer e Py i &

I oca%é on and a second | ocati on. third di ment,

| ocaty onPFEsHiangs gptvahcidentifiednand emile Hedesiriamerogeiti@st ri an crossi ng t han

t he second | ocation. The speed detected at the first location 40 is

conpared_wi th the speed detected at the second |ocation 50, by a

conpar at 6P¢ WRAUNG BiFERRMHSB inqlydes qarindigatertogavida anvarging ite aatomihe nehibles speed

det ect edbpbrdviting acRAst drie {yﬁ_éaatflaomsﬁgghaﬁ, foR ks I,EP?%LBE =ARCH dRkpeLed at

the first, location 40, In this scenario, the veﬂlc e 1s not slow ng down as

it nmovesSEBAAP HE MreMIuHERFEsan crossing, when a pedestrian is detected to

be ors the pedestrian crossing. It is envisioned that further enbodi nents of

t he invert' on %ﬁ% ge possi bl e, by detecting 20 the speed of oncomi ng and

appr oach ”nng erpe embodment.che Hiprnipg ArechARismI 30 provides evisymb sigorkindde t hat

the triggen STRENANGS MHHEIGORES! 10 XERRAE HyeAPLAB TRECIdIFRITL AbbyTRE NaNi sm
o be on e

only when at |east a pedestrian is positively identifie

pedest r i BRVIEPd AL Jearencynse tﬂ@yt,hev\ﬁ'é’fr sigpalcls dn dhe foren 9édigkisrfashingoat @ he
pedest r i aqidhcg bOSEHEG Ve APERimide Techani sm 30 will not be triggered. In
furtﬂer enbodi nents of the warning signal, the audio signal may be

co icated to an oncom ng vehicle by way of playing pre-recorded

rressag_eSTh@Waha:Z?' R@CRAMENS0 fAkha nSlMd & YhEed A4tE80PBRUANNE Bralidl fidhhe
attention of a_driver of an onconi ng vehicle.
detector, to detect the speed of vehicles at a first location.

In an embodiment, the speed detector 32 detects the speed of the vehicle at a first
35  location, a first distance away from the pedestrian crossing. When the speed detected at

this first location is higher than a pre-determined speed, for example, 30km/hr, the speed



30 Wiere the warning signal is a wireless signal, the warning mechani sm
further includes a transmtter, to transmt warning information to a
recei ver of an oncom ng vehicle. Exanpl.es of receivers nay be an ERP
(el ectronic road pricing) reader com‘mﬁl y found in Singaporean vehicles, or
the in-vehicle radio units found in nost vehicles. 35 Further enbodinents

of the sperdicdabasddrs #e |h61€étHFj@f tﬁ@%%gﬁ%?ﬁe‘&ﬁaﬂémlté v |c93u£'§econd§rv4:¥1ﬂ8r ed

shows a nethod of nonitoring a rovi a warning to a region
i nt er est Sgnakindhg PP%qm'a%Ge@éléoﬁlaP @ﬁ‘t@@tﬁr rﬁ@'rihe &fst ene semr@nwromg sfivel meyhod

i ncl udes pk ecatdeAstwol i@ Mg 10 tbRE d?ertqﬁé& Bb%o%d?étéh Wto Q%E)ﬁmmﬁ”ih&gaﬂoﬁ an

obj ect w t h| n the pedestrian crossin a pedestrian

wi t hi n t HSt BeBBgEpiaHTver oiihe Mehielg ina @l?ﬁﬁﬁe féewaf@g@hgﬁtspwmedt 0 the i mage
recorgler to record the image for as long as the human is on the pedestrian
crossing. .Concurrently while the image recorder is triggered, the warning
mechani sthif & pg |ug§%nst=9edttbatﬁh@weaéetarmm%ﬁpm mﬁm@es’nqﬁged byAen toperadermd ti me,

a speed q%t,ﬁg,ﬁ,@{nngghgmmﬁ@§§@ﬁqgo_of an oncomng vehicle to determne if
it is below a pre-determ ned speed. If it is 10 above the pre-determ ned

speed, a second warning signal is triggered, and/ or an image of the

vehi cl e WHd sdi@nd akiing %Eéﬁr@ a5le§§% SPOLPEY snglt]ggﬂﬁfbfrré\f%%sg gfdngg ThREd

provmﬂ a warning to a region of iIntérest o nt of the
i nve Coﬁﬁé"’ﬁ‘f@ﬂ“ﬁ&mah@l M&@éahlhélf@f@@bérom thegirgferrining signal. je dis walyan

Crossi ngdn@b%tcﬁram dHdaghind vaHiciORIiIEBE aWiet f3l ébﬁr&?at@ef%sthé 1s@Borfd &éﬁh@g !ﬁﬁala

pedestrian, if the object within the pedestrian crossing iIs a
trigger [EUespdqes ‘ﬁ?@“?'ﬂrﬁ’@é aresRRgeToMpthedkived t he i mage for as |ong as
the human is on the pedestrian crossing. Concurrently while the inmage

recor-der %trlg gered, the warning nechanismis triggered to provide a
first walhifgPreseghambodimentof dhenisvention, the sasand waetiee signaldetiethesfoamad i r st

speets anghté hadhiy HRCNGSLrTREBENcyDIE0E HBNSS ARk td f?le(#ﬁt%d?hﬂ?nfgﬁalt he

vehicle is slowing down as it approaches t he pedestrian cross [f the
vehicle is identified to be not slow ng down, a second warning Si gnal i's

trigger etthereftflé, @he@h bEBSE A id B@s:f?\@w (Fde%ttméd bnbﬁet@éﬁ%gtr[ga

embodi mept s have been advanced by way ‘of exanple only, |cat|ons
are possigeETN MRFTATHR V@'&Hl@é%?‘et"ﬁ%mi”ﬁ\fé@ﬁhaaﬁ”h? Rrevida eavigyal tsmeahpp@nded

cl ai ms. det%c@a%;ﬁ@dlof the f@ﬁ@cb:‘hlﬂé'v@ﬁlc%n@hﬂﬁlﬂﬂhé‘gpéé’cﬁéﬂ'ﬁbf ORIy i]é?lrdlé"ge
regl i nterfe@y i ncl udi ng a sensi ngh mechani sm di recte at "t he region of

inte st b‘?"(? LK ?ﬁ@c@dﬁ’i’%@@ﬁ@@"@f 9y indigaled totheecamjngcehiste. i nt er est
Wi thin t he region of interest;

In a second embodiment of the present invention as seen in Figure 2, the first location is
at or very near the pedestrian crossing. The speed detector 32 detects the speed of the
oncoming vehicle when it is at the pedestrian crossing, or almost approaching the
25  pedestrian crossing. When the speed detected at this location is not zero, a trigger is
made to the indicator, to provide a second warning signal. This happens when vehicle

does not come to a complete stop at the pedestrian crossing.

In the second embodiment, the image recorder 20 will record the image of the offending

- 30 _vehicle, when it is identified that the vehicle did not stop at the pedestrian crossing. This

is especially useful in a situation where a pedestrian has just stepped onto the pedestrian

crossing, or is beginning to do so és the vehicle is almost at the pedestrian crossing. This

situation is defined as a “near miss” situation, where the vehicle does not come to a

complete stop at the pedestrian crossing when a pedestrian is just or about to step onto

35  the pedestrian crossing. An image of the offending vehicle will be captured by the image
recorder 20, for future action by the authorities, if need be. '




an i mage recorder to record the i mage of the pre-determ ned object of
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In further embodiments of the warning signal, the audio signal may be communicated to
an oncoming vehicle by way of playing pre-recorded messages, or having sirens, at an

amplitude large enough to obtain the attention of a driver of an oncoming vehicle.

30
Where the wamning signal is a wireless signal, the warning mechanism further includes a
transmitter, to transmit warning information to a receiver of an oncoming vehicle.
Examples of receivers may be an ERP (electronic road pricing) reader commonly found in
Singaporean vehicles, or the in-vehicle radio units found in most vehicles.

35

Further embodiments of the speed detector 32 include speed strips or laser guns.



14. A nonitoring and warning systemfor nonitoring a region of interest
according to any one of clains 9 to 12, wherein the speed detector is a
radar. 30 15. A nonitoring and warni ng,system for nonitoring a region of
interest according to any one of clains 12 or 13, wherein the second

war ning signal is one of a visual, audio or wireless formof a signal. 11
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Figure 5 shows another method of monitoring and providing a warning to a region of
interest of the third embodiment of the invention. The method includes the steps of
15  sensing the pedestrian crossing, determining if an object within the pedestrian crossing is
a pedestrian, if the object within the pedestrian crossing is a human, a trigger is sent to
the image recorder to record the image for as long as the human is on the pedestrian
crossing. Concurrently while the image recorder is triggered, the warning mechanism is
triggered to provide a first warning signal. At the same time, a speed detector detects a
20  first speed, and then a second speed, a distance apart, to determine if the vehicle is
slowing down as it approaches the pedestrian crossing. If the vehicle is identified to be
hot slowing down, a second warning signal is triggered, and/ or an image of the vehicle

will be faken.

25 The embodiments have been advanced by way of example only, and modifications are

possible within the scope of the invention as defined by the appended claims.
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a warning mechanism to provide at least one signal;

wherein the sensing mechanism further includes a triggering mechanism

10 to activate the image recorder to record an image when the pre-determined object
of interest is sensed within the region of interest.

2. A monitoring and warning system for monitoring a region of interest according to
claim 1, wherein the sensing mechanism is an image pickup device.
15
3. A monitoring and wamning system for monitoring a region of interest according to
claim 2, wherein the sensing mechanism further includes a database of at least

one pre-determined object parameter.

20 4, A monitoring and warning system for monitoring a region of interest according to
any one of claims 2 or 3, wherein the image obtained by the image pickup device
is compared with the database of at least one pre-determined object parameter, to

determine if the image obtained is a pre-determined object of interest.

25 5. A monitoring and warning system for monitoring a region of interest according to
any one of claims 3 or 4, wherein the at least one pre-determined object

parameter is a height of the pre-determined object

6. A monitoring and warning s'ystem for monitoring a region of interest according to
30 any one of claims 3 or 4, wherein the at least one pre-determined object

parameter is a width of the pre-determined object.

7. A monitoring and warning system for monitoring a region of interest according to
any one of the preceding claims, wherein the image recorder records the image of
35 . the pre-determined object of interest when said pre-determined object of interest

is within the region of interest.
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11. A monitoring and warning system for monitoring a region of interest according to
15 any one of claims 9 or 10, wherein the speed detector further includes a
comparator to compare the speed detected at the plurality of pre-determined

locations

12. A monitoring and warning system for monitoring a region of interest according to
20 claim 11, wherein the comparator triggers the waming mechanism fo activate a
second warning signal when the speed detected at a second location is faster

than the first location.

13. A moniforing and warning system for monitoring a region of interest according to
25 claim 12, wherein the second location is in closer proximity to the region of
interest than the first location.

14, A monitoring and waming system for monitoring a region of interest according to
any one of claims 9 to 12, wherein the speed detector is a radar.
30
15, A monitoring and warning system for monitoring a region of interest according to
any one of claims 12 or 13, wherein the second warning signal is one of a visual,

audio or wireless form of a signal.
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recording the image of the pre-determined object of interest within the
region of interest;

10 activating the image recorder to record when a pre-determined object of
interest is sensed within the region of interest; and

- indicating a warning signal.



