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A SYSTEM AND NETHOD. FCR DETERM N NG A cuantt Tat TN
RESULT FOR A VEHI CLE TRAVERSING A CIRCU T, A 159159+

A VTR ANDENESHRG Ti0Bs ETERBUNING, AciQUANTIZATIVE

RESYRITEP dA”VE'FﬂéLESWMEthSIﬁg; N '&lﬁfc iy M@Glf@RlNG

particularly, relating to t term na |6no
DEV[G\EtUSEmINeTHEﬁN’STEMJANEgMHTd-ItDIrm of notor racing.

A nmonitoring device used in the systemand 10 nethod

is al so descri bed. BACKGROUND Mdtor sport enconpasses

FIEMDWOFVRNENTUIONPes of events which cater to 15
i ndi vi dual preferences of notor sport fanatics. The

nost popul ar type of event reI ate to the "race agai nst

’ e 8se vents includ fqr
The, B e KR e 8T S SO LBSRI e 4 o o
moMDtrQGHg pérticdiarg/ |réi|atnﬂjd@’@lh@@l%férﬁm@ét€bd BEalduemtitdtive resuit
t hese events, the declared winner is the conpetitor

duripgotheciosm-off metassacingmd meamitorag slgvine, used in the system and
me{l“ﬁ)?ﬂgre{lﬁéfé&rmh(:h the 20 declared wi nner drove to win

ent rrelevant to the final result. There
has been criticismfor many of such events in relation

{; &l‘mﬁk of entertainnent due to unequal vehicle
BA es and/or the tactical aspect (like pitstop
strategy) overshadowi ng the entertai nnent aspect. 25 A

formof notor racing which is steadily gaining gl obal
MOMpsﬂ)(Ht |er;cdrmpnasess manyl gar;sng rtyde$)aasf esentsi wmcﬂg cater to

t at
indifilug) PEfetencit ! FotY smARIfgelise TR PRk RORHIAR biedal fvent
rela@é"?é%@W%B@%?;am-@ﬁQh@%lodka?yd&ofséfér% Tﬁ'es% &6&ht8Sndlide, for

fting racés enphasi zes drivi
exaﬁmigcﬁ@vrswm@ne HNA&CAR SheergGaWLﬁdleO@,dMato(BE w.émlobsauy

expan of 30 the .Dl1.racin ri es
chaEBn8Yip' BRAHRAMRE O these\BlFEa 156 AEFarREl Wingy” XMine
confipatittigwhersets a fastwa eimefori thdaBendi ﬂﬁ@ﬂ@ﬁe?ﬁszéSNm@ﬁ the
each conpetitor, with the scores degendl n%non how t he

de%ﬁﬁé’t"ﬂﬂ@f dervsvto win the edeatis ielgyiashite jhefinal result. There
has been criticism for many of such events in relation to the lack of

entertainment due to unequal vehicle capabilities and/or the tactical aspect

(like pitstop strategy) overshadowing the entertainment aspect.

A form of motor racing which is steadily gaining global popularity from its
origins in Japan is drifting. Drifting is gradually losing it's status as a fringe
motor sport and is steadily entering into mainstream consciousness. The D1
racing series is a series of drifting races which emphasizes driving
panache/skill. Proof of the growing popularity can be seen by the expansion of
the D1 racing series from Japan to USA, Malaysia and New Zealand. In the
D1 racing series, a panel of judges dispenses scores for each competitor, with
the scores depending on how the competitor drove at the event (typically a
series of bends/corners). A common problem in the D1 racing series relates to

how the scoring for each competitor is dependent on each judge in the panel
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series of bends/corners). A common problemin the D1
racing series relates to how the scoring for each
corrpetitor i s dependent on each judge in the panel |
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and- tﬁ)ﬁmh'smd subjechive. Rpihicomnatiterst ank attgpelpes to the event

ma&Q{BﬁeétdrgéQr\ﬁlt@ﬂﬁje @ggrﬁm%? t8rthine Hﬁégrﬁr Eh%aﬁfaﬁ]é%t géefe.eThls

€ opl hi on a ce arn J pan
unceetainthi s umdbaesitahient tp |tsotbnd>empeaind>re tamdbadttendees as the
itors a tendees as the .|egitimacy/accuracy
leg'ﬁfnr%é(é?: ‘:T"?é{}/‘ rﬁéuﬁﬂé@f F’%ﬁlé'&s tignethere is currentiy
no event in the real m of notor sport which conbi nes
aspects of both a "race against the clock” and al so

Therakiss cumently diesieyenttin dhe tialvi nf) rpatoacdmirs kitlich cBmebines
this vaoid in the

aseBPE fEboléptie Sl i€ ia and Bstidakes Mhipesrcipration

drivi g PaRdTie/S1I1. aMY PresRAerivanfibl al@sitd fill Wﬁisrv%'ﬁiilﬁth%%alm of
the | egitimacy/accuracy of each result may not

motgs sePEd Fughermeres dhe: prasiesh inbfenting alse elm$tar\m& urn:sruamty

syst.em f or
in e rbbt sOERRE tedittfiBupPolaRy o HiachEah "y ot be doubted
at thhe sunclasion dflithegacd. | east one | ap of a pre-defined
circuit. The systemincludes a tiner to determ ne and

record atime the vehicle takes to conplete the at
SU'Y' yone lap; a plurality of nonitoring devices

ocated at a plurality of locations along the

pre-defined circuit, with each nonitoring device 20

In Sgrinashe i'reégSggérgg%%bgeﬁésﬁﬁee&rr'whgrgqi%g%{ﬁ%geé'fSﬂéﬁt‘?’tatwe
resulP?@rtéQ}éﬁiclé”ﬁ%v@rs? ré?t ?’éa%rt o . hﬁt% tﬁrb'?efiﬂgg dé\ {Egut.

data, the server yzi ng I'mean
Thet wa@emwhd@dehea ilmqu h:ndetmmlm@ andsrebcbrd & timesthe vehicle takes

to cg ﬁgagtat { %ps %b@ﬂ%elﬂ Mt%ﬁ%@e&%egﬁgggt%gngt a
plurdptyl (Si‘1 I@c&tﬁtﬁfsaé?lbﬁ@ 'tﬁé 'p?é-dbﬁne@%nr@ﬁi?f\ﬁﬁﬁ%bfh %rﬂid?iﬁg d?wce

using image anal ysis of each of the plurality o
beinarsiged, tor Fcoiididata cfevehider chanactesisticn s thenvekiclengasses

eachof tﬁ@%l&raﬁ’ ity & oc¥t|8£s,t K geslgrSeretot Store both the time and the
data, the server also analyzing both the time and data to provide the
quantitative result. It is advantageous that the quantitative result is dependent
solely on the analysis by the server. The data of vehicle characteristics is
preferably obtained using image analysis of each of the plurality of still images,
the data selected from the group consisting of: angle of entry of the vehicle to
each location, angle of exit of the vehicle from each location, drift angle of the

vehicle at each location, and amount of smoke generated at each location.

It is advantageous that the server uploads the time, data and quantitative
result to an online storage server, with the online storage server acting as a
retrievable archive. A service providing access to the time, data and
quantitative result stored in the online storage server may be made available

either via subscription or on an on-demand basis. The service may preferably
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each | ocation, angle of exit of the vehicle from each

| ocation, drift angle of the vehicle at each ' '
| ocati on, and anmount of snoke generated at each
l.ocation. 30 It is advantageous that the server

aid | tERANG BB AvRNtINRE PRIFRIMANSS: At M1 pee-delised (circyit gither
dur@@'t:% ﬁg\gﬁi 8E895n BF Bﬁﬁﬁ%ln‘éﬁlfiﬂetéé%sf&rﬁk' JVer QLo ffthy e

as a retrieva archive. servi'ce providing
access to the tine, data and quantitative result

PrefrablabiEP BRI OF IaF45u8 80 ot BEndn ob Mespresde Byt i
prefe?ghIs- thER&h& &indk G§ n R BFRIRBightage ahd H2 H%t%clé' &_etn a

and quantifying performance at the ‘pre-defined circui
secend heeightage dgring sheginalysissta provide dioe iquantitative piesult. The

5S| ' L e, f bly. . .th :
anal{¥ AV §RF 1 B, REieEled bR iR ERndisied b otrt
wei?[htiaglei Being igrésteb thurefier sddondtwaightde, tth@ﬁrétSNeQ%Nt%@e%eing
Irst weightage and the data is tgl ven a secon

lesspghaghthey seaem r\rgeigfht@ganangisthgl firs w‘mtagetbﬁ?ng heQUfal to the
i- i . . i t
soo QAN B TE R ot Foa BBy S Y o0 o Bfod > ™

wei ght age bei ng greater than the second wei ghtage, the
first weightage being |ess than the second wei ght age,
Eachrrf thePlyrahity ohfepgierighdevdres mayuariuds: ahleast ong sapiesa to
i . AR e | )
conte S bRAny B uHERSLLSLE s Dot I 1R Ohnd gomera i
a mdenecadichagllows hudp view of desvelinke toane captused ﬁgmhel aelaast
luralit f still irmages;.a stan o nount the at
one] BB BN A EREVAT 8 GGG SWAREN AN GureRSPeRan e
vehRe,the r\é@ﬁi&é? Qeh@inB& %@H‘Fn%r?djt@)écfi\t&lﬁe% Lﬁ?«?%sr%]ogweoegmera

canera, a .a recerver to recelve_s gna
on receivim thie signalg, lnd thehieckeer iskadingcaiopemmard do mg-activate

o.activate the.at [|east one ra n .
the EEEERYBpk ahtére) Bheh 00 Sidiets € refliodrERUAar f mluraity of
morfiRmgndeticedemagt by aliged fhebath |RASIMIAMG aAREFRoMISY drift

no signals are received. Each of the plurality of
behgwier b rthegvehiclee dk isnaiefe@ble ddat the bensperderr atsai trapsmits

v 51 s AR bR SPEI AL indds i

stedrod o tred velhiclked t he receiver pertaining to steering
angl e of the wheels being steered in the vehicle.

Preferably, the plurality of still inmages are

Prefer@51§ Miid Giulsfiy) BE sBfMiNRIges! 4R ransmitted to the server either
through a cable or wirelessly. The at least one camera may be either a video
camera or a high speed camera. The plurality of still images may be obtained
from frame captures of moving images captured by the video camera. A wide
angle lens may be used with the at least one camera to obtain a broader view

of each of the plurality of locations.

In a second aspect, there is provided a monitoring device used to record data
of characteristics of a vehicle as the vehicle passes a location. The device
includes at least one camera to capture a plurality of still images; a stand to

mount the at least one camera in a manner which allows a top view of the
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25 through a cable or wirelessly. The at | east one
canera may be either a video canera or a high speed
camera.” The plurality of still inmages nay be obtained

fromframe captures of noving i mages captured by the
vehiglgdg Q%ﬁ@?tare%bwtae atdﬁ@fﬁteomeeﬁ@%@/ Fed @sr@stewetrHOtrﬁéewe
I
sioffls 1075 o CAEHRIRY fn ik SONEIeL 1 BSRARE soficBth, Tiorf9ERd to
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to nount the at east one canera I n a nmanner | C

detaimiping and opcoiding dfrift hehador ehithe yehisldelbastata ed wshicle
hth east ,one gqa*mera;.and a receli ver fto recF'ﬁle lurali
c aé?é‘ﬁﬁ?‘écsr 5% BE PPIAHESY YEHO 1MAgs, anglyRise ea‘%*h8 € plurality
of stitGpibyes, thentitagercterBARAtHegroapidonaisting te: atglk @Rehtry of
one canera on receiving the signals, and the receiver

thes\@mlﬁgwmguomoaa@lea@t exibok thenwehicly &as eanb location,
dnfé%ﬂ@%aofvmg ve fch%'tagré% lgcaqro% ?‘laeérﬁ&qnt éft srjngk% g&ngrq_ted at

nt ageous &SCh BhIt OF evi ce
ead@ﬂbbaucdeterm ning and recording drlft behavi or of the
vehicle. The data of vehicle characteristics may be
obt ai ned usi ng irrage anal ysis of each of the plurality

f Ll o (K] egt r.0
ThE Bt ohTRRer i oS ed LA RS YRy, speec
canmeaatA avide aar@gle Iehs enay b ulsbd wmﬂmthé eatf least femehcamera to

| ocation, 10 drift angl e, of cle at eac
obthea HraRde: Hisa g5 HE 0PSRN 8 @Et «if 541 Tsgps are then
t
obtéi?lggofrggw nefﬁ;ﬁ%?&aﬂ)tﬁﬁ] ogn@e ﬁ‘ﬁggﬁa @ﬁptﬁtﬁcjﬁfﬁ/ %he video
camenas Tineyplueality of letlmaglae may Ibeatransmétedai@ea asereer fw both

br.oad t he | ti I lit
stofapeg pfg Farigs ceiiar o of eRES of PeieIFRINe Fiafrabis the
trar%fpoﬁﬁkéf Ao ff&ﬁ@r%lt@aﬁfdiﬁﬁ@ohytotth@ Ncdfer ;féﬁ‘@rﬁlﬂg tEhﬁeerlng
Iurallt%eof still es may be transmitted t

angie p{the wbeelsdging §te@tr & teaveltieleysi s eit her through a
cable or wirelessly. Preferably, the transponder also
transmts information to the receiver pertaining to

In stfidarl aBgect, there is provided a method for determining a quantitative
result for a vehicle traversing along at least one lap of a pre-defined circuit.
The method includes determining a time the vehicle takes to complete the at
least one lap;recording data of vehicle characteristics as the vehicle passes
each of a plurality of locations; and analyzing both the time and the data to
provide the quantitative result. The quantitative result may preferably be
dependent solely on analysis by a server. The plurality of locations may be at

bends of the pre-defined circuit.

Recording of the data may be performed by a monitoring device, the
monitoring device being like the monitoring device of the second aspect of the

present invention.
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20 angle of the wheels being steered in the vehicle.
In a final aspect, there is provided a nethod for
determining a quantitative result for a vehicle

raversing. along at | east one |ap of a pre-defined
DE%P&!@F?QN%EPFHEMH@S ncl udes determning a tinme the
vehicle takes to conplete the at 25 | east one | ap;

recordi ng data of vehicle characteristics as the
In ovaédri thiaé theapmessent isaehtion neaypbe fallyi understobdcatd @asily @adinto

' i ide the
pradiia ereht (e sidlinow e fioahed thcwarof nefitiiabye crample
oniPpRERARR YrbRirAERBNGEtHe BRI iRVeRH, YAk ud¥rtign being

server. The plurality of [ocations may be nds o
with referaneede v edcenpanying iBdstRdiverdtawingsf t he data may
be perfornmed by a nonitoring device, the nonitoring
device being like the nonitoring device of the second

Fig@@peshowb dnlt®veriefssmissentianédmponéntDioPéidl EJ4tEN. OF
DRAW NGS I n order that the f&r esent invention may be

Figyre1 2 ghowa @ reprrreniativer vaw ofithgumonitering ¢evies.i cal
- f riched. of

Figde # showp ArBesalow it theelf3e of Bt oou: men: s

Figure 4 brows esepresantativri oha rhilé-ad@estiepétillbimdyy) 6a vishicke as
reference to the accaonpanying illustrative draw ngs.

cappyrgd by thedpenitoriyg ¢RMes i ew of essential conponents of
the system Figure 2 shows a representative view of
the nonitoring device. 10 Figure 3 shows a process

DESCRIPOION IQF PREFKERRED EMBODIMENYS Figure 4 shows a
representation of a nulti-exposure still inage of a
vehicle as captured by the nonitoring device.

In PRR¢RdPENHEFe E’B’éﬁgﬁﬁEﬂ E@%}:Q@Fﬁteﬁ%é '?oragfa#egﬁ*ining a

aspect, there 1s shown 1In a system 2

quapttadivei fieisnl far aguaehicle aiveesingalong fabrleastvené dap of a pre-
corhp D2 SRR B o 22T R . EebiaPoe b
tracRUEiRAMEoP @ kfreet circuit defined for an event like how the streets of
Monaco, Valencia and Singapore are converted for their respective Formula
One GPs. The pre-defined circuit 22 of an oval track as shown in Figure 1 is
merely representative and not limiting in any manner. The system 20 includes
a timer 24 to determine and record a time that the vehicle takes to complete
the at least one lap of the pre-defined circuit 22. The timer 24 should be able
to keep track of the total time that the vehicle is traversing on the pre-defined

circuit 22, and also track individual lap timings.

The system 20 may include a plurality of monitoring devices 26 located at a
plurality of locations along the pre-defined circuit 22. In Figure 1, four
monitoring devices 26 are shown deployed at various portions of the pre-
defined circuit 22. Each monitoring device 26 may be used to record data of
vehicle characteristics as the vehicle passes each of the locations where each
monitoring device 26 is deployed. The plurality of locations may preferably be

at bends of the pre-defined circuit 22, as shown in Figure 1. This is primarily
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track circuit or a street circuit defined for an event

li ke how the streets of 20 Monaco, Val encia and '

Si ngapore are converted for their respective Fornul a
The pre-defined circuit 22 of an oval track

beGUReriHe: ImPErgaFe of (e dat?e?fev%h'?'sm@ﬂﬁaﬂlq;seataw%ﬁhe
datla'@Jéﬂ&e'éﬁéf‘@&teﬂ%haxd&l?arﬁﬁ?gﬁa fe vﬂﬁjh eaf\r/]%ﬁcle at the

timer 24 to determ ne a recor
bendshi the makdsring davige eie is tthes atsddedst botie deiprrmhlrtg"land

recBhTRBc T ERtEVAF ohif aehicie itoenaEndnORBRITY e data of

veHi¢laVEiavhe@rigticd lfpbéhél\%i)%qjor@ b Wstngzl%e I%Bﬂlt&llﬁé’ device
track individual lap timn e system 2

26 fneapidee a ssrigsafistilf lfﬁﬁgﬁ@ﬁ? ther vefgcleambebeae | ocat ed
at a plurality of |ocations along the pre-defined
circuit 22. In Figure 1, four 30 nonitoring devices

A sifaphified STonaimiliegl epRds@itativg ivialg dfothiel RIdRIteFing flfévﬂfee26 is
defined circuit 22. Each nonitoring device 26 may

shaygedn Fdgyrecdr H shauld b neted thpk the anenitasingsdevee £§ lShé|SO
and{nﬁglll ?éﬁeéﬁﬁ‘ fe pﬁ@sc%g%vetr@%nl ?ﬁ@fﬁn&ﬁﬁor 55\/l§3?§ wjjl thus be

orin [ oye ur al’i

dedoribatliin mezmtay dpta@tflaraa@mselqeenapohenctﬁ this ddetion. _
pre-defined circuit 22, as shown in Figure 1. This is
primarily 5 because of the inportance of the data of

re, ﬂ@éﬁqéﬁl@(ﬂdcﬁﬁie@? 58@}& %ZtBT%GﬂoF@B@thQBF\{ﬁ% Flifher

char acteristics may quanti avi our o
total dime log |ad|vtdwl Iamhdsngs'ﬂmwdlm tata. nkhed plurality 2% stifl images

mak B GITSIeY I ReHTLP LA R teHaN CBRhierPrreRssly. The
serd@ft 28 %aﬁ.ﬁcﬁmééﬂeset%ﬁ@gsf bﬁms&ﬁcﬁ&sg {d arbaqgfé/ b8th th'estlme

done yusmgt ermnltorlng devi ce aptur
andsdaliade prpviskel the quangtativefresulé f@/retheer@lm Trnaeda@nd otmamed

by RhoPb AP RflalieS oL uMob bR R s 8B0rtion i gpgh o
the qturatityedf SilRimadess. v datai ditaihedi iBeludBs) ﬁ)raix%ﬂwpléloangle of
anot her aspect of the present invention. The

enthpAf the ivehicke Je @achelogption.tanged exitst thewghicle from each

| . ;
Ly e e —
gerBatedl (aduzr eo hatdelspia) tatr@d}eiddaebn. @t akaiplee 0fithe vehicle

i ndi vi du tlmngs and the data. The plurality of
mowipg|Rast r?a@@%“ N 8N (R PHedetingd irewibd2 with he mepijeingdevice

26 Bl HAFln IERNMA 48n TR EmMPbr Wik 5leRERtation [dt% multi-exposure still
image. An image similar to that shown in Figure 4 may be obtained by digitally
superimposing a series of consecutively captured still images together. This
superimposing may be performed by the server 28. A dot 80 on the vehicle 82
denotes both.a front end of the vehicle 82 and a transponder, with the vehicle
82 moving sequentially from 82(a) to 82(b) to 82(c) to 82(d), with each
representation dencting a specific juncture in time. The data may be obtained
by analyzing the vehicle at the various junctures in time. Signals from the
transponder may be detected either by the monitoring device 26 or antennas
embedded in a portion of the pre-defined circuit 22 where the monitoring

device 26 is located.
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server 28 nmay include at |east one set of instructions
to analyze both the tine and data to provide the
quantitative result for the vehicle. The data is

obtai ned by known techni ques of inmage anal ysis

i ncluding pixel recognition of each of the plurality

Thé’ge% I2'8 r‘ngg J hige @Rl dél?% %‘nﬁi&‘.\l/érﬁﬁéw?esmfltotro an online

exarrp , 20 entr
stotageaservar 3@ng~hth th‘e oRrline storage seevercB@ datiogn asmahretrievable

aroi T Bk bt eGP 41 44 [l olP ARGal oty Ssul
to tﬁé%nh@%ﬁage se‘?‘Oeneﬁ@Wéyebéfddrﬁené/&W ﬁsf‘antﬁﬁe\!dnﬁ’é]y BAEL the

| ocation on the pre-defined circuit 22 wt
tlmemdiatao@ndg quentitetive 2@sLl glieoadailable durtbisq regarﬁhea fservice

oo TSR L, P o A AR T B rapine

storb@eoélérﬁeﬂad) aydbei inadeYyava&iMBRY tRPSI porsdns it shdfservice
consecutlve captured still images together. This

beirg, fadenpwailatie ihepyiapaylissrintion By aran s demapd . basisidthis

gred Qﬂst&%iy d%ﬁ{esaefu‘?&f‘ ﬁ'&ﬁt ??ﬁrﬂtr?gkkgoaﬁ% tﬁ@éjntg)gnbl?ﬁelr

ranspon

perfmmange%t.‘qhe pré-alefiped rotm’uﬁ@(ZaéltHeb dBi2iplg) a sthghe (sé%smﬁ at the
(f?:ﬁ with each 30 representation denoting a specifi
prejdgfiped et 34 reduring fﬂl&t'aen%gﬁswso%& thenie- deeﬂned Circuit 22

@% Ve g vehicle at the various junctures in
Oveti ?rde |gna{ﬁs fromthe transponder nay be detected

either by the nonitoring device 26 or antennas
of . the re d flne

ThegARESt Aae ek ol Bistiveloft it Babes neth usiimth aed pita may be
sucﬁeth)é?fhezﬁrr@bé g'i%ﬁa@leslﬁ%élgﬁf%gedﬁ@tl?é‘@af’&q&;iv‘éﬁté %“€cond
erver 30, wth™the

result to an online stora > |
weighfagee diringadlee s @nabysissdoagrovige athea queamtitatm&al esult. The

weiffiBge: b lbanil 8B 33 L8, BBIRIUGE By i oroni; ape frst

weigBtagerma) veyréited @igh BRRkbYohd Heidlitage QWiere Qﬁﬁ/ﬁngf §Feed
time, data and quantitative result are avail able

takes pESGesigaE over SBMNg: style/panachealgthe: fest veightage benng less

S R

conmpdrbd ttb edrisdrigy B@%/pbﬂaﬂga)nbdm@ﬁmﬂvaélbﬁta@et b@lhg\éq@al to the
subscri ption or on an on-demand basis. This 1 reatly
Secanééﬂf%%fgtasedwh@ﬁ% egral imaariaege ds ee/@.nttopptwrwrrwcme}ﬂgi 3nd

drivifif sHaphhdetd)9 1A B65 regard, the at least one set of instructions on
the server enables the determination of the quantitative result. Reliance of the
at least one set of instructions enables sole dependency on the analysis by
the server 28, without intervention of any human or variable subjectivity. Thus,
the system 20 enables certainty in a result and aids in limiting doubt in relation

to the legitimacy/accuracy of each result.

Referring to Figure 2, there is shown the second aspect of the present
invention, the monitoring device 26. The monitoring device 26 includes at
least one camera 40 to capture a plurality of still images. The at least one

camera 40 may be either a video camera or a high speed camera. A wide
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performance at the pre-defined circuit 22 either
during a single session at the pre-defined circuit 22
or .during nultiple sessions at the pre-defined circuit

22 over. a period of tine. 15 The at | east one set of.
anglg,dens, @ Eﬂ%’ L@ % ;Y‘El%‘ groR 1Rt Igask PRe eaReEary Fapbtain a

bro%&’&rf\/iéﬂaét.tﬁé‘?oéaitiﬁﬁ. ISa9in&esh \ﬁv'héﬁ("i: \Yiﬁéél'&%ﬁ%%%‘ stfCthe

ata is given a second weightage during t analysi’s
plurabtypebsiilll émages quarbtaiaedVieomefsarne. cafitereswel gitvange immages

e i,n the formof a percentage. For exanple, the first
Cap@ﬁ?ﬂﬁ%yatggv bEMGfEat er than the second wei ght age

(where driving speed 20 takes precedence over driving
styl e/ panache), the first weightage being | ess than
Thet menitetoa denidegBb agey (nlede adstend g dperalntdhefat| least one

canqtRY0 LR Sre TBERRLEA 1 Bufie 10f Pk 8t Bl BRRERID et GahtiReo
by thetutrieastasiad cameed 4anTais BpIiv@s isholdtin Fgur Adn IRE E6m

and driving style/ ganache). In this regard, the at
of 3 expyeseniatiortofd MmulgraxpesHenstilbimage: g Iswadee pireilRgbioethat
e. d ' j 0 j [ | L | Lance
sholprf E1GLE" § 3hap bed poldifed i bichahy ¥opkARosinds SEREF o
condepatividn @aptureti hstilbalages stogethdrh e e rsuperiddhosimg haay be
j ntervention of arg% human or vari abl e subjecti vi

var. . > ty.
perf?mgd_ by the sgieE o2 e RXBIPBatIRR M ApIATION 1A Figyrestihasabeen
. o o . | .
profes b Lihict ROrfohSy S §&xBhi The SBniding deyice, 26 may
alsdringiude 2 retdiezredd ® somive wirelesessigrahlsafpaca tanspbader 80 in
resen invention, the nmonitorin evice 26, The
the SRRRECE e Bor LEr 36 SPRETaR eolmend s iafe theretigastone
camttaPbHTEcAviRgUha! digalef and ithé rédma&S4e Eﬂﬁdiﬂp 4 @8fimand
one canera 40 may be either a video canera of a high
to dmpeelivatantbeaat reast dene Tasmeyhed emen Dorsignads @edreneivied,

1 at. | one canmera.40 to obtapn.a rpader vi ew
o, fbendfreBBorAtEas nthe Refilied oyl GEFMER Ehg St of
the fieRHof ViB® oftheratl lbhst Ghe Shivldra i4RgRS tedrspRPidar Bedmay&iko

frame captures of noving images captured by the video
tranggite irformation to the receiver 46 pertaining to steering angle of the
wheels being steered in the vehicle 82 and this information may be stamped
on the plurality of still images, with the steering angle of the wheels denoted at
a particular image at that juncture in time. Thus steering angle of the wheels
being steered in the vehicle 82 may also be obtainable. As mentioned in an
earlier portion, the plurality of still images obtained by the monitoring device
26 may be transmitted to the server 28 either through a cable 48 or wirelessly

50.

In a final aspect of the present invention as shown in Figure 3, there is
provided a method 100 for determining a quantitative result for a vehicle
traversing along at least one lap of a pre-defined circuit. The pre-defined
circuit may either be a purpose-built track circuit or a street circuit defined for
an event like how the streets of Monaco, Valencia and Singapore are

converted for their respective Formula One GPs.
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The nonitoring device 26 may include a stand 44 to
nmount the at | east one canera 40 in a manner which
al l.ows -a top view of the vehicle to be captured by
the at |east one canera 40. This top viewis shown in
Figure 4 in the form of a representation of a
mul ti - ROSHL Sti ma ar to that
The, Biethiadl mﬁfugsﬁgeaoum’ﬁ]’;‘o"sewastth?nv%ﬁw J5 Tk tepoippete the
at lﬁzﬂ@efd)rﬁ’@olépnm@)s%utﬁ\ﬁeq% Nntl§ O HRE Ubf %hlﬁl&acﬂﬁéié&@nstlcs is
still images together hi s” superi nposi ng

recoygletors e b@hlpl@ep@%&%eeacieof a\rplly)abtyafr)falocahpnm( 1r0éI)aWItb the
dat:g cbeF H#? Yo ‘?alf]i?g %lttpﬁeg u ngrcﬂ’v ﬁ@l (% ”gg%rg'%' Iﬁgy&or Tnggl}orlng

secC nit

devldaaCdjelst&lt@dr iacan earlie pottior @Eﬁilslge&ﬁdrﬂ'ﬁ%splﬁlhﬂiﬁ@bﬁ Idca8Bhs
transponder. 80 in 15 the vehicle 82, the receiver 46

mag@ﬁ’d?haeﬁ dg ohiha Presiedived et Hdisds pakarily hecawsaref dhe
lmpGRaQEe oF &5 YalPof ¥ r@rllélbgf?\% C(%tfa@gfcst ﬁ%érg(fse'fﬁ%rqftg ©of vehicle

sendi ng a conmand |'eda
chacaoteristict0 mvhye quantifyi drifh serenviorr et @i velicle tayrlhéatbér)ﬂs The

the transponder 80 in the vehicle 82 is out of
mom{ %‘C&uﬂsg s yseq ifer Poth detafmining naneyt recerding drift

beh@0@rCafefife 4enidiae dtr ﬁf@pe&‘i’@r SBtdimg ke 4%kt rﬁn%hfcle
fi

information to the receliver 46 pertaining to steerin
charanjerstigs (drift behewlas) b@ldtgwestb@euemg |thet heomdadmr@ ele&ﬁ:e to

capfie  firfes A GUI G o R VEnEIT PR AFE of Lho wheel s

denoted at { a particular inage at that juncture in
time. Thus steering angle of the wheels being steered
Subsgqugetiydertbl thegimerandalheodata atst analybée (108) toeptavideethe

auahflifile BB ETION R, ! By idfid,ABort dng sehal nstructions
to dnafyrenbotrethd Orrtehens efatgrto2Brovide e lqhbAtGKiva reatit Sordtthe
or wireless|y In a final aspect of the present

vehicl, efiq Batanis’ %tﬁamdubv image analysishefreaghsof the puelityietistil
lmage%’:’f]ﬂ?ﬁaﬂaogblfameodﬁ&% nfo'?%x?nf&‘egséﬁ% of ‘é%t&%ﬁ‘ﬂgé veRle

raversin ong a
to epcle-lmeitlone@ngie ofiekit oﬂ'hte pekickiefronedacte locatibh, 88y angle of

rpose-built track circuit or a street
the c\feﬁ%ﬁﬁt atejeﬁf%%gé&f%'fm aﬁﬂiﬁmwm of $iHpke hgenrgratag ddge to

he @Eb@f‘ﬂoat ééﬁ'JheIBEéﬁor?nd Si ngapore are converted for
W thelr respective Formula One GPs. 8

The at least one set of instructions to analyze both the time and data may be
such that the time is given a first weightage and the data is given a second
weightage during the analysis to provide the quantitative resuilt. The
weightage may be in the form of a percentage. For example, the first
weightage may be greater than the second weightage (where driving speed
takes precedence over driving style/panache), the first weightage being less
than the second weightage (where driving speed is of lower importance
compared to driving style/panache), or the first weightage being equal to the
second weightage (where equal importance is given to both driving speed and
driving style/panache). In this regard, the at least one set of instructions on

the server enables the determination of the quantitative result. Reliance of the
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The met hod 100 includes recording a tine the vehicle
takes to conplete the at |east one |lap (102). '
Subsequent |y, data of vehicle characteristics is
recorded as the vehicle passes each of a plurality of

at legshionerset (ofastrugtians emables saleadbpendendit anrtbd analysis by

t . | L Qri device like the nitorin
el S5AESylod, BRRATBLSRY Bimbhi: LB LR, Thus
thesrmethioen100 esapenaEies toertainty AF atre8OR andBaidB en AinitiRNESUbL in
of the pre-defined circuit. This is primarily because

relggon tedheilpgiimagi@sceraayy apshaestitvehi cl e
characteristics at bends. The data of vehicle
characteristics may quantify drift behavior of a

Whitshithére diast hecpenidscrifdd ihO thrforeyding desdriptions prétefred
Esad far g?th deternining and_rgcording drift ) )

eMBRRIRSTEE obihe RECSAINiRYENtRP, {vdll Bernderpioadmnhiosaekilled in

thed@bAnObgy Uirfcefned RHMIARARY 'v%hgﬁéné %fr'ﬁ16di*ﬁ85®(ﬁsom dbils of
done by~using the nonitoring device to capture a

design i @rs cohstsyétidn inmagde ofadehavithehit cdeparting hieordpetiee ptésent

. Subsequently, both the tine and the data are anal yzed

mv?%ﬁg} to provide the quantitative result (108). A
server may include at |east one set of instructions
to anal yze both the tinme and data to provide the
quantitative result for the vehicle. The data is
obt ai ned by i mage anal ysis of each of the plurality of
still images. The data obtained includes, for
exanpl e, angle of entry of the vehicle 20 to each
| ocation, angle of exit of the vehicle fromeach
| ocation, drift angle of the vehicle at each
| ocati on, and anmount of snoke generated (due to
wheel spin) at each |location. The at | east one set of
instructions to analyze both the tinme and data may be
25 such that the tinme is given a first wei ghtage and
the data is given a second weightage during the
analysis to provide the quantitative result. The
wei ghtage may be in the formof a percentage. For
exanple, the first weightage may be greater than the
second wei ghtage (where driving speed takes
precedence over driving style/panache), the first
wei ght age being |l ess 30 than the second wei ght age
(where driving speed is of |ower inportance conpared
to driving styl e/ panache), or the first weightage
bei ng equal to the second wei ghtage (where equa
i nportance is given to both driving speed and
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driving style/panache). In this regard, the at |east
one set of instructions on the server enables the
deternmi-nation of the quantitative result. Reliance of
the 9 at |east one set of instructions enables sole
CLAM¥8Ndency on the analysis by the server, without
intervention by any human or variabl e subjectivity.
Thus, the nmethod 100 al so enables certainty in a

1. resAldysand fef détérﬁ’lllhlh?" 4 lqwmd@ﬂlbb reBult F&t QWéPﬁclbOtréJB?smg
|macy/ accuracy or each result. 5 Wilst there

a'O%&%ﬁ efss epeariof A Preslefiped gicki, f@@sscy.stqm inugingf er r ed
Cnae o ObrhE BRASER BAFREIBveblidig o compiete

the @b heast oee lap;at many variations or nodifications in
det alls of _desi.gn. or construct| on rm)( be made w t hout

degfaPHUTAYY 1Af SRR aikiing: ddees loratechakapiwality1af lecations along
thebret”éle‘ﬂ)ﬁé&%?cﬁﬁrwﬁﬁte%rcﬁ‘ rf\bﬂ@oﬁ?n P@Ui[:{etb%'i ed’ ﬁségw recdrd'data

a vehicle traversing ong at” l'eas
of pehicleichamtteristicsi as thee vepsiempassesudacty: oﬁtmetplnwhty of
t,o deter,m ne and record a tinme the vehicle takes to
Ioc%tborpﬁl 8 the at |least one lap; a plurality of

DY 58 Go GRteaRth ItRE AInssl aRl tReRidt %}aﬂh'et er9br hREAUAMNSing

al on the pre-defined circuit each nonitoring
botiadhe g@emmga@st@cprowdedberqma@atamvemesuueh| cle

ol e, it b63ptBgrd Fedil < dRaBRTGE SR s e PBalysiondy

the sbevdri ne and the data, the server also analyzing ({
both the time and data to provide the quantitative
result, wherein the quantitative result is dependent

sol S e server, 1 . The
' sysﬁgsgﬁehhgfl gng%h ‘@?ée%ﬁ‘ hgesgré(p(,éupl Isotﬁﬁst"f‘ﬁedata and
quantitative dasalt tmdn online storage server, the online storage server acting

as a retrievable archive.

3. The system of claim 2, wherein a service providing access to the time,
data and quantitative result stored in the online storage server is made
available, the service being made available either via subscription or on an

on-demand basis.

4, The system of claim 3, wherein the service aids in tracking and
quantifying performance at the pre-defined circuit either during a single

session or during multiple sessions over a period of time.

5. The system of claim 1, wherein the plurality of locations are at bends of

the pre-defined circuit.

6. The system of claim 1, wherein each of the plurality of monitoring
devices include:

at least one camera to capture a plurality of still images;

11
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quantitative result to an online storage server, the
online storage server acting as a retrievable

archive. 20 3. The systemof claim2, wherein a

service providing access to the tinme, data and

quaatstand foequsy dhe aétlea%d:nmcamwm armeasner whih allows a

I vai_l the s e bei ng nade
ton &N R she VBRI Ee@0kEL pY e BF st Bne EaMsf ohana
basa secéfved to Tleeergssighurf frohRiamranspbidedi iR tHRE vehicle, the
service aids in tracking and quantifying perfornance

recgivef geNging- 3 spmieand tq agtivateitba&t Iepstiong canseiagdre recelvmg
ieSSaEAR0oly 600 LA, 359 94 AaRBHS 2 oot

one:éaﬂnec&nwm:nmcasngnals drendseiokd, 30 t he pre-defined
circ hes a|m1 wherei n each of the

st f
pl u‘flﬁ?fec' rr%t %rpi?q%?tydé manitaring) devicesds (usgdt fasrkoth
detEAIRlY éﬁd e ﬁbe)ﬁé\th ¥f @l vaHidib. | mages; 1l -a

stand To nount t east one canera in a manner
V\,hl ch allows a top view of the vehicle to be captured

he at Ieas ne canera; and a rec lver to receive
Si gﬁé ta @ gh

SYStm 2 Jdierel dhe Pl Eyeo sfik images” are

trarlsPRiReY Qb 156 BENRY cthEPTHIBY r@q b bmreletsEﬁ at ' east
one canera on receiving the signals, dt

recei ver sending a command to de- actlvate the at Ieast

8. or THE ST Ae Saiedi Hip H8GT pLSenicl Eharacusistes is
obthinel ugieg &hﬁ”g@ ianaly@rdof 8561 oF e Pruralfty %‘F'@ﬁ"’irﬁég@i thB®ata

vehi cl e. The system of claim 6, wherein
selented Arem,thgrgreup| ¢0ﬂS|'ﬁi@QSOfarQﬂg|¢ i rentiyt okthet vehinle to each

e Ao 0°Es] MWVl GG i Cand o o

vehuﬂleuaaelaeh icdaition, asd aniunit of dmakergerioraee @rAchIdsatitn.
each of the plurality of still imges, the data 15
sel ected fromthe group consisting of: angle of entry

9. of fe g\]fﬂe’rﬁ'o@ d @Cl%vﬂé}gm J%‘fat %]gét r?é fc(eafri]etra% dififer a

. vehi cl From eac ocatl on,
video camera or a high speed camera.

10.  The system of claim 9, wherein the plurality of still images are obtained

from frame captures of moving images captured by the video camera.

11. The system of claim 1, wherein the time is given a first weightage and
the data is given a second weightage during the analysis to provide the

quantitative result.

12.  The system of claim 11, wherein the analysis is of the form selected
from the group consisting of: the first weightage being greater than the second
weightage, the first weightage being less than the second weightage, and the

first weightage being equal to the second weightage.

12
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vehi cl e at each | ocation, and anobunt of snoke

generated at each location. 9. The system of claim®6,

wherein the at | east one canera is either a 20 video

canera or a high speed canera. 10. The systemof claim
13. 9 T rsysteronef  plaimal 2,t whefeistthe | weightgge a én dbe domadof a

fromfranme captures of noving i mages captured by the
per{;?rdtgge(:aner a. 25 11. The systemof claim1, wherein

the tine is given a first weightage and the data is

given a second weig ;\ge during the analysis to

14. pr ol 8Yslean Oé@émm ba e@eln@swde angle fems l§ylﬁe§irrwﬁh the at
Iea%tjocﬂ'}érb%%é{vfbe{)ﬁfarh yﬂ)‘?oé‘(ﬁ] I\)’n(g\}vgq;f e%cﬁ }JH? g[u?a@]yéﬁ |ons

e group consris
bei ng greater than the second weightage, the first
vvel ht age being | ess than the second wei ghtage, and
5.t heTh§ i $¥stee BhElB Bei WHCEINathe drqrﬁ@oﬁ‘éébnﬂso transmits

mfo‘f‘ﬁfaﬁﬁhatgethel?ec]e ser %é%ﬁge@ Qlfee?lhgegrﬁggllg of\”@?\ﬁhlﬁeeltsht?emg

wel ghtage I's 1n orm a per
steargsitinrthefvebicde.m 6, wherein a wide angle lens is used

with the at 5 |east one canmera to obtain a broader

vi ew of each of the plurality of locations. 15. The

16.SY A e SitorHPdNiBe USBBTSI rBcoREdAHANSEMIEEIeridlis? of a vehicle

transmts information to the receiver pertal ni ng
as Wheawhiclg pasges adocation, \M@demcbemigdmgt eered in the

dat ot gk Geine B4 Cin SR GaIN AT ot Thaglst o™

vehi glghdPRSARUNE the adld 30 onktheardem ﬁﬁa'rﬁéﬁr\’&* \Dﬁlchaéllows a
| east one canera to capture a plurality of [

topviawy & theavehigledothse eantured biethe at least o eam&n@raand n a

I I f t hi cl
o W 5o dIVEE b JepRilE fapdS ¥ ChhHortd¥t i “Ber w8, the
receloer serdivg & cgmmhand tooattivate ans RORERE oh8 dddterd@dH EdcRiving
receiver sending a _comand to activate the at

the|8é@ﬁls ofed dhadeeeiyar ﬁ@@@nglangomw% tegractivatr thenat least
ond EFRLIPWhERMY dgnAsthaTBOYVL§ de-activate the at |east

wherein each monitoring device is used for both determining and

recording drift behavior of the vehicle.

17.  The device of claim 16, wherein the data of vehicle characteristics is
obtained using image analysis of each of the plurality of still images, the data
selected from the group consisting of: angle of entry of the vehicle to each
location, angle of exit of the vehicle from each location, drift angle of the

vehicle at each location, and amount of smoke generated at each location.

18. The device of claim 16, wherein the at least one camera is either a

video camera or a high speed camera.

19. The device of claim 18, wherein the plurality of still images are
obtained from frame captures of moving images captured by the video

camera.

13
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one canmera when no signals are received, 20 wherein
each nonitoring device is used for both determ ning
and recording drift behavior of the vehicle. ( 17.

The device of claim 16, wherein the data of vehicle
characteristics is obtained using imge analysis of

ea f plural.ity, of tiI.I I mages . 25
20seloigrc]: %Ié\p(r?%rr%)ftjhzg tﬂ y ﬁrq'%tﬁhﬁg%ﬁ‘fra“qnﬁf lyf InBAgeS are
trardmittee teehseher for lﬁtﬁtﬁfstbl@g@tarﬂﬁanélwgisaelﬂferqmdugﬂfa EBSle or

veh| cIe fromeach location, drift angle of

wirglegslyl e at each | ocati on, and armount of srmke
generated at each location. 18. The device of claim
16, wherein the at |east one canera is either a 30
21.vi dBloe mn'meaofocla'an Hieg lwrepeieda edde rangld fensTReustay vith Bk at

claim1l Iurallty of still inmages are
leagifing ﬁ%’@ f%gm%ﬁg der wewsH thelasaiionmmges capt ur ed
by the video canera. 13 20. The device of claiml1l6,
wherein the plurality of still inmages are transmtted
22.t 0 Bhaedendee fof daitth 14, omm@eeianmeirtadarysmcmde'rthleb transmlts
i ce of

a,cabl e.or
ol el i < PGS GG Hopdng 308 WhopRebeing
ste@led ih@RStvehRfe.Canera to obtain a broader view of the
| ocation. 22. The device of claim 16, wherein the
transponder also transmts 10 information to the

23,1 o1 1EbpBIPE HeferPinke, 2 Rankithug Vsl don aavanils fraversing
alongbeleasbbng I&p @ﬂarﬂireidé‘ﬁhéﬁ ciresil thefraétnddvigiugl
traversing al ong | east one |ap of a pre-defi ned

Ci r%?'fm'niﬂgearfé'ﬂﬂdh&%l%ﬁﬁ@s MC@@DlﬁimthEQ leasti one lap;
th t,,.| ea one la
r e?8¥§{Hﬁgé ?a da%'e an 54 eagi‘?z'lsﬁ% 3? tg?lv %% plaﬁgeg each of
a phawltxcbélqmamas an‘d:h of a plurality of |ocations; and
the time and the data to provide the
an%ﬁzﬁg gg glqjﬁmel and the data to provide thpe quantitative result,
wherein the quantitative result is dependent solely on analysis by a

server.

24.  The method of claim 23, wherein the plurality of locations are at bends

of the pre-defined circuit.

25.  The method of claim 23, wherein recording of the data is performed by
a monitoring device, the monitoring device including:

at least one camera to capture a plurality of still images;

a stand to mount the at least one camera in a manner which allows a
top view of the vehicle to be captured by the at least one camera; and

a receiver to receive signals from a transponder in the vehicle, the
receiver sending a command to activate the at least one camera on receiving
the signals, and the receiver sending a command to de-activate the at least

one camera when no signals are received,

14
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wherein the quantitative result is dependent solely on
analysis by a 20 server. 24. The nethod of claim:23,
wherein the plurality of |ocations are at bends of

the pre-defined circuit. 25 25. The nmethod of claim

23, whiereiri ther evonithrng afevidee islansed sfopebbibr rietermyining and

nopitar. devi ce,, the nitoring device including: at
rec E@BQ%th’%&QYQfﬁtt%eaﬁaﬁ%e a plurality of still
i mages; a stand to nount the at |east one canera in a

manner which allows a top view of the vehicle to be
26.caplhe cnethpd 196 elain 25t Wheecivather plurality 80 stillr @negesrare

; | ' der | h hicl e,
waritut €6 3o e SeARR st o Bah it B APEIGSe  he ot

| east one canmera on receiving the signals, and the

recei ver sendi ng? a command to de-activate the at | east
27.oneThamathodind Claig 2bgwheseinrtbe dataiof eghide ohiaeaatenistics is

i ' ice i h L. ning, an
obiBECTNS 08 HENLEE oL 5ol S Db T LRG0 b
seledted dibrfthel giop2&onsidtitigeon drivge pIf wirahyi by thd vehicld to each

i,mages allr mtted to the server either through

e .5 tran . . ]
locafiqr, angle rof, Pxik sti)ﬁyvew.e frem gaehdacations| diftnapsle of the
el ot g e oo : _
oI S each BT ol L SRR RaR feddh eation.
of still imges, the data selected fromthe group

consi st i f:. angle_of entry of the vehicle to each
28.70 (s BT o grln 2. whiereipt thenat (past one Famare caither a

vid%&é@rﬁwb%‘or QrH'Oiléﬁ spB8Y4 Rafferfhe vehicle at each

ocati on, and anbunt of snoke generated at each

| ocation. 28. The nethod of claim 25, wherein the at

| east on mera,i.s ejfher a. video capera or, a high
20.. *¥le ePA"SE 3o U hefhin her SuFal 6 Suebagi ar
obtihed pfromelfidrie otagstlitdd of "@omgRitagebt damard 'Mihd allBeo

captures of noving images captured by the video

camrer a.

30.  The method of claim 23, wherein the time is given a first weightage and
the data is given a second weightage during the analysis to provide the

quantitative result.

31.  The method of claim 30, wherein the analysis is of the form selected
from the group consisting of: the first weightage being greater than the second
weightage, the first weightage being less than the second weightage, and the

first weightage being equal to the second weightage.

32. The method of claim 31, wherein the weightage is in the form of a

percentage.

33.  The method of claim 25, wherein a wide angle lens is used with the at

least one camera to obtain a broader view of each of the plurality of locations.



20 30. The method of claim23, wherein the tine is
given a first weightage and the data is given a
second wei ghtage during the analysis to provide the
quantitative result. 31. The nmethod of claim 30,
34 wheThe nnetirodinell whim 25, obhéten fthemiankpohd@st ok ftFdmits
. the group.consisting of; the first wei ghtage being )
'“ffﬂf’?&%é‘r tqp Hifh refRiVecPeraining:fqystesswo angler o the wheels being
stebRdPin Rea/dMidlgg | ess than the second wei ghtage, and
the first weightage being equal to the second
wei ght age. 32. The nethod of claim 31, wherein the
wei ghtage is in the formof a 30 percentage. 33. The
nmet hod of claim25, wherein a wide angle lens is used
with the at |east one canera to obtain a broader view
of each of the plurality of |ocations. 15 34. The
nmet hod of claim25, wherein the transponder al so
transmts information to the receiver pertaining to
steering angle of the wheels being steered in the
vehicle. 16

16



