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present invention relates to a system and net hod usable for_ a f*osws*of not or
raci ng, partlcul arIy relating to the determnation of a quantitative

result dé¥ i BYSTHRM ANDoMEFHOD £ORg DETERMINING, gAdQUANTHATIVE t he
sySt em agE G etk & PERRGIESTHAVERSHE TN o FROMTGRIRE2SSe:

many varyl ng pes of events wh |nd|V|dua erences of
not or sp@EVICEBSED IN TTHRE SXSTEMpAND METHODI event rel ate to the "race
agai nst the clock” type of events. These events include, for exanple,

Formul a One, NASCAR, Super GI, Le Mans, MtoGP, Wrld Rally Chanpionship

and tésie Fikep dpP INVENTIONNtS, the declared winner is the conpetitor who
sets a fastest tinme for the event. The manner/style which the 20 decl ared

wi nner drove to win the event is irrelevant to the final result. There has
been critici \ . of ch.events,in re i.on,to helac
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aspect (hidter rading, qwmbm&t@glvélamgilt@m@@mmlhﬁﬁoﬁﬁfQrdl@aﬁtMe psqact . 25A
formof notor racing which is steadily_gaining global popularity fromits

ori gi ns AHMNG ke f‘P%’" @ imetor gacing; A megitosngdeyice Led daithg systemansk us as a

fri ng ”He‘?ﬁoc?%oéltso%chﬁeat eadily entering into mainstream consci ousness.
The 1 racing serires 1s a series of drifting races which enphasizes

driving panache/skl 1. Proof of the grow ng popularity can be seen by the
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Motor sport encompasses many varying types of events which cater to
15 individual preferences of motor sport fanatics. The most popular type of event
relate to the “race against the clock” type of events. These events include, for
example, Formula One, NASCAR, Super GT, Le Mans, MotoGP, World Rally
Championship and the like. In these events, the declared winner is the
competitor who sets a fastest time for the event. The manner/style which the
20 declared winner drove to win the event is irrelevant to the final 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.

25 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

30 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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30 the D*1 racing series fromJapan to USA, Ml aysia and New Zeal and. In
 the D1 racing series, a panel of judges di spenses scores for each
" conpetitor, with the scores depending on how the competitor drove at the
event (typically a series of bends/corners). A conmon problemin the D. 1
racing series relates to how the_scoring for each conpetitor is dependent

on each PRdge thys: mghlyapidbiective.1Bet competitarsiand aliendeesrigsthe gvent

Subj ect! %eay ROt BgRQIMRN Y Spiftth Bf CBSRSR Ak MECPhndPYenth, anfee W Lh
the opinionn of a“certaln judge or the panel” pé€r se. This unhcertainty is
undesi r abheettainbotis codesirabler Soartbtht conymditorss darte atbgideasacas atheur acy of
each resFI t.magwge ltcllruestione ) Il’here IS CUﬁl’ené| y no event in the realm
of not or 'SPYPRCYAFEH ALY A BREE reSYiLaay bBe abESHORRd. ace agai nst the cl ock”
and & so takes into consideration driving panache/skill. The present

invention aims to fill this void in the realmof notor sport. Furthernore,
t he presé&here ny egurrentlyansoewents in dhevisialmuat eneter nsgort ovhight e@mbinas t such

1 hes BRBB RN Yot B3Rl B34 blooP O b BeRB T flofhabBpubl o "
det er m ndnging peinachelskill. The preseht inventien ek ab dilltthewasig iim¢theatexich ot | east

one |l ap of .a pre- déafi ned ci rghui t. The. systemincludes a tisger to determ ne
and recofPier £Rark kyrtheraiqre the present BIVielipnAlo aHes &e avaikyneaitainkyp: a
plurgit Wt Qrd dewi I [ I ' al ong
t he lgir e-%‘eﬁene r&!:tisﬁ{:dt?in?'fa I\%ppﬁﬁ%{%ﬁ&%}%ﬁ?{/?gléﬂ%@ d"(.aé\r?i%!:teﬁq%q{%i%aége to
record datthecfonctision ef tHearamet eri stics as the vehicl e passes each of the
[pgnurality of locations; and a server to store both the tine and the data,
the server also analyzing both the tinme and data to provide the o
quantitagywaviagdel t. It is advantageous that the quantitative result is
dependent solely on the analysis by the server. The data of vehicle
characteristics is 25 preferably obtained using i nage anal ysis of each of
the pluralit f sti)l,inmages, the data selegted from.the group, consisting
o - Bngi® BriEhaspett hEE JEreraerol aTeTo it uios & SHeERiAiNg: ¢ he
vehi cl e fesamferehvéRier! raversiig hlordat feddht dritelapebf @l greadefasd clregit | on,

and anount of snoke generated at each | ocation.
The system includes a timer to determine and record a time the vehicle takes

to complete the at least one lap; a plurality of monitoring devices located at a
plurality of locations along the pre-defined circuit, with each monitoring device
~20 being used to record data of vehicle characteristics as the vehicle passes
each of the plurality of locations; and a server to 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

C

solely on the analysis by the server. The data of vehicle characteristics is

25 preferably obtained using image analysis of each of the plurality of still images,
- the data selected from the grodp 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.

30 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

éither via subscription or on an on-demand basis. The service may preferably



30lt i.s advantageous that the server uploads the tinme, 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 nay

be nmade ayail abl e either via_subscription or on an on-demand basis. The
servi ce ﬁﬁffl'ﬁbrt ingrpd guantifying rperfermanae) at dastnreydafpegesireitrgitber at t he
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greater than the second weightage, the first weightage being I'ess than the
second weeePRyeighiagetdiing the anelygia tyeredde dhe quantitativeneesuit. sheond

wei ght ag e el f e €.r. . t he

B ural o gnaveRHEbO0e 8 pETORREs s e R bl B ey BB SR8 g W8 captur e
a pl ur al wejghtégstbieing greegesthan thicasetond weightadd)ehatfirbieweightage baifgya in a
manner ich allows a top view of the vehjcle to be captured by the at

| east 15/€58eth@R Pa?e%ﬁpyeﬂ%@@e?ngdh?e@éﬁ veeightagg Beingoaqyali toatheronder
int vehy | : ' t] e at | east one
camein or i eldag Rl HeidiRagt R pE TR forkPof g et e Rab8s mand to
de-activate the at | east one canera when no signals are received. Each of
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steering angle of eels being steered in the vehicle. Prefera

pl ur al i t§ nednngriwhichraligws atep viesnofithe eehicle tonke saptured diyt theratdsasthr ough a
cabl.e or_w rel Ly, JThe . east one. canera be either vi.deo canera
or aﬁhi g%’\‘ép%éﬁé%a,%}_ 4 f%ée'ﬁ?ru QIPEYVE sgp@fq”?ﬁéﬁ%g%grqﬁpogﬁewpaﬁ ed from
frame caphigles tid réwvagséﬁmg§5a ESRinAIRS td Acliitethdest 1688EBbAe cAntérde angl e
|l ens may be used with the at Teast one canmera to obtain a broader view of

each of Qméeggivingl thesignalsoanditbagecgyer seadingcarmprampendito deractivate
Veni ol o 8 BN Paftte sherERP dhdSae FrEldoT ERbh iR BUAIN Fac: One
caner a trpopRGting edevidds may the Asedlt fdrl bbtrR@RStemainfighdt fedBdiNg 'dfiet at
| east one canera in a manner which allows a top view of the
behavior of the vehicle. It is preferable that the transponder also transmits
information to the receiver pertaining to steering angle of the wheels being
steered in the vehicle.
O
Preferably, the plurality of still images are transmitted to the server either
25 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.
30
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 captufe 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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vehicle to be captured by the at |east one canera; and a receiver to

" reteive signals froma transponder in the vehicle, the receiver sending a

command to activate the at | east one canmera on receiving the signals, and
the receiver sendi'ng a command to de-activate the at | east one canera when
no signals 5 are received. It is advantageous that each nonitoring device
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I ncl udesedehdocationng a tinme the vehicle takes to conplete the at 25 | east
e lap;recording data of vehicle characteristics as the vehicle passes

~each of a plurality of |ocations; and analyzing both the tinme and the data
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understood and readily put Into
camera. The plurality of still images may be transmitted to a server for both

storage and analysis either through a cable or wirelessly. Preferably, the
transponder also transmits information to the receiver pertaining to steering

20  angle of the wheels being steered in the vehicle.

In a final aspect, 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
25 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.
30
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.



practi.cal '‘effect, there shall now be described by way of non-limtative

i exanple 5 only preferred enbodi nents of the present invention, the

" description being with reference to the acconpanying illustrative draw ngs.
Figure 1 shows an-overvi ew of essential conponents of the system Figure 2
shows a r ntative view of the nonitoring device. 10 Figure 3 shows a
process Qe%ﬁgipi RE RRAWINGR i nvention. Fi gure 4 shows a
representation of a nulti-exposure still imge of a vehicle as captured by
t he nmonitoring device. DESCRI PTI ON OF PREFERRED EMBCODI MENTS 15 In a first
aspect, tmerderthatthepresentinyention neay hetfelly andérstoatband readihgpuat into
quantitative.resuylt, for a ,vehicle traversi al ong at least one |lap of a
o edet | necaicpE Effebt Yiérersnalitadi b deREHBRAY Ry ip-uifilye BRame
pur pose- puly préfereld mbedirheRts 8f td grEsent’ pvehtio tHiedekefiptish l'i ke
how the streets of 20 Monaco, Val encia and Singapore are converted tor
thei r re¥piddeferencetentine aceemppsyingHbusirativecdiaMéa@od®i rcui t 22 of an oval
track as shown in Figure 1 is nerely representative and not limting in any
manner. The system 20 includes a tiner 24 to determne and record a tine

t hat t heFigthrecl shdwek as dvergienpdiedssential abmipeashtsovictheagystédmt he pr e- defi ned
circuit 22. Tge timer 24 shoul d be ablfe 25 to. kgrgé) track of the total tine
torngd @

that the BHP %hq\gslarr&p.gqsbqqﬁ%u%vip%opt,hg_ragm ¥ EFVERi t 22, and al so
tracyl U#@Ur@%héﬁgg\tqrﬁw@égcmﬁ tﬁéﬁﬁ@t‘ﬁbﬁ%f%? invitiee @ plurality of
nonitorin evi ces ocated at a plurality of locations along the

pr e- def i higlirei4 shows 22xepreseFitgtioreof a rholtirexg®suwaistibhimage déa walsclzcasr e
hown depl oyed. at .variou ortiagns of the pre- defined circuit 22. Each
-/éﬁmni tori ﬁp%'é?ﬁ] ggt'ﬁ%"ﬂ%ﬁ%@‘gé%ﬂc?'o record data of vehicle characteristics
as the vehicle passes each of the |ocations where each nonitoring device 26
I s depl Oéed. The plurality of |ocations may preferably be at bends of the

pr e- def i REPERIEUQGN OF PREFRERRED EMBOIHNMENTShis is primarily
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In a first aspect, there is shown in Figure 1 a system 20 for determining a

quantitative result for a vehicle traversing along at least one lap of a pre-

defined circuit 22. The pre-defined circuit 22 may either be a purpose-built

track circuit or a street circuit defined for an event like how the streets of

20 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

25 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
30 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



because of the inportance of the data of vehicle characteristics at bends.
» The data of vehicle characteristics may quantify drift behaviour of a
vehicle at the bends. The nonitoring device 26 is thus used for both
determ ning and recording drift behavior of the vehicle at the bend.
Obtaining the data of 5 vehicle characteristics (drift behavi or) i s done
by usi ng ugd @f the imgodanse ef mﬂiatac%fpw?l@leapmeéap@@sms 3t bendsnblRs of

t he vehi f
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timngs) and the data. The plurality sti es 15 may be transmtted
to the s@bvercapdure a series of etnlghnagesmf téleovelvwlleeatetggmndThe server 28 may

i nclude at | east one set of instructions to analyze both the tinme and data
to provide the quantitative result for the vehicle. The data is obtained by

known t eghgimpkfieddohohHimgiting N@bysdentativd wibva ofpihee margionipgi déevice a6 e@ch of
the plurality of _still_im
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exarrpl e d‘bscm&med/ehglcelaermwtang"l pastbsaquentipodionosf thisesqutiondef i ned ci rcw t 22
~w th the monitoring device 26 is shown in Figure 4 in the formof a

epresentation of a nulti-exposure still 25 image. An image simlar to that
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consecutively captured stil| 1nmages together. This superinposing nmay be
per f or netbtaytllrmeosmdr\eduaBlapAtlmmgsa(amhthmdataath’aﬂ plBalityevlostisirbages a fr ont

end t he VE hicle 8 d trans he Ve icle.8 Vi
cequbht | By B7 riapitedd o dRe sebyer 28 ser thilgbS p4Bly Or Rufery T
r epr esentahiep280@agtihdada stResstiorte seN6f imstuttions 6 andly2e dItA theYinks
- obtained by anal yzing the vehicle at the various junctures in tine. Signals

f r om t heand slatp th peovideshe guastiativedesult ferrtheyvehide mbhe data igobiained 26 or
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and quanttd pﬁjré(lﬂ%rcﬂ%#llltmfa@e%nTﬁ@'déta sHtainedeingRides! fatlexarhple, Amglest | ne
st orage server acting as a retrievabl e archive for any person. The

upl oXli ngnisy qfhtéet Yemcled@t gaghdoqam.uarmle\ﬁ@‘ ¥t of the wablqlﬁefrfam ¢aeh st or age
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\Beorage server 30 may be made available to an§ person, with the service
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quant i fyrng err or mance a I ned circui er durl ng a
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the pre- 355&?380&'&;‘35 Isterlzeg &Vg(;ns%c%%%l())/dcggtured 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

30 representation denoting 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.



15 The at 'l east one set of instructions to analyze both the tine and data
: may be such that the tine is given a first weightage and the data is given
" a second wei ghtage during the analysis to provide the quantitative result.
The wei ghtage may be in the formof a percentage. For exanple, the first
wei ght age may be greater than the second wei ghtage (where driving speed 20
t akes precedence over driving style/panache), the first wei ghtage being
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includes at Teast one canera 40 to capture a plurality of stil|l inmages. The
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own in g

top vi ewols S igure 4 in the formof a representation of a

mul ti-exposure still inmage. An image simlar to that 10 shown in Figure 4
may be obfained by digitally, superipposi serjes. of caonsecutivel
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typically n"the transponder 80 in the vehicCle 82 is out of ‘range and out
of t20e fiakied wecedencebvenhdriaing styda/panachelnthe figst weightage haigdess 80 may

| 20 it inf ti t t.h 2] 46 t ai,ni 1 i
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the wheels denoted at Oa particul ar inmage at that bunctur_e in time. Thus
eer i ngsegayideweightage (Wbereseaealimpariancedsigivarte beth drivingspeag afidso be

"mages. otidrd e ElPATRF RN Be 1808R1 e Bk She st Bciota e
servgr 2heeddrier ehableddhe Actiphination @f the gelbadtdtiveT@sult nRelidmcwbf trepect  of
the present invention as shown in Fi %Le 3, there is 30 Brow ded a net hod

100 for afeleastionensptolgingtiurctions eaablesuseler dependansycon the anal¥siadyal ong at
| east o | ap. of re-define ircuit. . Th [e- i ne J Le Lk T ei t her
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| i ke howhehsystdrex enablebtveaiinty abaReuR amddaids ngdiptieg doabtiovetatiord f or
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to the legitimacy/accuracy of each result.
30
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



The met hod 100 includes recording a tine the vehicle takes to conplete the
v atvleast one lap (102). Subsequently, data of vehicle characteristics is
"recorded as the vehicle passes each of a plurality of locations (104), wth
the 5 data being obtained with the use of a nonitoring device |ike the

noni t ori n% evice described in an earlier portion of this sectjon. The
pl ur al i t phote lepsaidoRaymRe HeediwieARe @ laast qie capigraedO dor ebtain arhis s

primri l %&é}:jﬁ L JRar t vehi : ristics
at bends.Isr e a?vé/(a:gftﬁ%g?ﬁdgllgg'g aﬁgjcétié?%%te‘fr%? a;111\a/$;ec?uan %aslsg%%o?qbghavi or
of a vehpturalitytoft &till readges areettdinednironr framal eaptires oft thosingsistades bot h
determ nin an& rggord{iﬁgﬂ drift behavior of the vehicle at the bend.

bt ai ni n§APHECHRYINGVIARAERNE R har act eri stics (drift behavior) is done by
usingsthe nonitoring device to capture a series of still inmages of the
vehicle at the bend. 15 Subsequently, both the tinme and the data are

anal yzed Theospnitering device 26angyantludatd standeddite meoos) theaat dgasironeny

o’ provi GRMEFE i JNF ridine] whiEH A1BWS. 7 20p YRR HE VeBE 1 B8 cadtBr !, S8 B
I mage anbl \yhée st ddastare camiehe 40l Thid idpyvielv stsHdwn imFegure hin that forabt ai ned

I ncl udes, _for exanple, angle of entry of the vehicle 20 tqQ each | ocation,
angl e of OB R Ee%?sg'ﬁ@t'@érﬂ?@ énltisgxpogtire st dmags; An imagergjindapto that venicl e
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speed takes precedence over driving style/panache), the first wei ghtage
bei ng | eglsoducludara taeeivashtd reseils wiselesataigraldfrom rytrapseendar &F inl ower

e SR e e R e
driving &iferh 30%hn receiving the signals, and the receiver 46 sending a command
to de-activate the at least one camera 40 when no signals are received,
typically when the transponder 80 in the vehicle 82 is out of range and out of
the field of view of the at least one camera 40. The transponder 80 may also
20 transmit information 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
O 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
25  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
30 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.



driving style/panache). In this regard, the at |east one set of

s instructions on the server enables the determ nation of the quantitative
"result. Reliance of the at |east one set of instructions enables 'sole
dependency on.the-anal ysis by the server, without intervention by any human
or variable subjectivity. Thus, the nethod 100 al so enables certainty in a
result and aids in limting doubt in relation to the |egitimacy/accuracy of

h t | t
cach v e5 o B 160 A58 sy GBS kel 9 SUphpIBpRET PO
t hose skt |ledst mrehdap e(lid2)) @mgaqueetlw,ewmaabf rmhucleachalta'oﬂmistms is
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traversing along at |east one lap of a pre-defined circuit, the system
i ncl udi ngevisa cteia@ﬂbedon@a@anheneoam okhis aeathn rfEhe pbjrabtm of|lecaticnss to

conpl ete_t he l e ihtori ces
ocat ed HEVabEiat SRS, 8pihe eegned At TR 1Y SPimd Y et iE EHST
each noninhpdritaicedelihecddal stovekield dh@ré@téﬂéﬁbsdat Beds.VEhe ghta Gﬁ%l@l@[e?r i st ics
as the vehicle passes each of the plurali ty of 10| ocati ons;

server tehaiastanstiss nmayequantfy (didft thahayigraof 1 vebigle &t t,h%@eaﬁﬁl yheng bot h

the {d ™ ifoffG 2dbAcB RV itAEs tieAUBPIBAT bsferhfifilht and recording drift
behavior of the vehicle at the bend. Obtaining the data of vehicle
) characteristics (drift behavior) is done by using the monitoring device to

capture a series of still images of the vehicle at the bend.

15 Subsequently, both the time and the data are analyzed (106) to provide the
quantitative-result (108). A server may include at least one set of instructions
to analyze both the time and data to provide the quantitative result for the
vehicle. The data is obtained by image analysis of each of the plurality of still
images. The data obtained includes, for example, angle of entry of the vehicle

20 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 (due to

wheelspin) at each location.

The at least one set of instructions to analyze both the time and data may be

25 such that the time is given a first weightage and the data is given a second
weightage during the analysis to provide the quantitative result. The
weightage may be in the form of a perc.entage. 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

30 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



wherein the tinme is given a first weightage and the data is given a second
! weightage during the analysis to provide the quantitative result, the 15
‘quantitative result being dependent solely on the analysis by the server.
2. The systemof claim1l1l, wherein the server uploads the tinme, data and
quantitative result to_an online storage server, the online storage server
‘acting aftdeaslionesebrE instrustipas enpbles spleedgpendencyt op| thenanalysigebei n a
servi ce A et vAheE? SntRrdrtn' by IRLAATEE AIRRMILI AILidGIVIES st OF ed
in the online storage server 1s nade avall abl e, the servrce bei ng nmade

avai | abl ¢heimetbod ViGd slsbsandbies caertaintypin arredalt-athenaidd ibdimitng 2oubdin The
syst em of Ick.ai m ﬁ% r%’bgtrei n /t he servi.ce aids I| n tracking and quantifying

per f or maRFEUGD @ e [satirgaey/Aaguracy Qfie@chi'eRdt: during a single session or
during multiple sessions over a period of tinme. 30 5. The systemof claim1,
wherein the plurality of |ocations are at bends of the pre-defined circuit.
REPL ACEM¥NilstHteTe - has Jbmen 2descrihed dastherferegoing adescriptipnumeeterpgdiral ity

of still 23 t o,.mpunt .t he at, | east, ong cangr. n a
manner wiToAmERisonthe el hyRifE: il B HasrsRba fiosd Hfed b o
| east on¢he techmlogyndoncerned that many variations or modifications in details of

design or construction may be made without departing from the present
10 invention.
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a receiver to receive signals froma transponder in the vehicle, the 5
recei ver sending a conmand to activate the at |east one canera on receivVving
the signals, and the receiver sending a coRERMACEMENT-SHEET-a2@JYUNE 2010 | east
one canmera when no signals are received, wherein each of the
plurality of nonitoring devices is used for both determ ning and recording
drift beh®@HAIM®f the vehicle. 10 7. The systemof claim6, wherein the
plurality of still inages are transmtted to the server either through a
cable or wirelessly. 8. The systemof claim®6, wherein the data of vehicle

characterfisti ca 'systéﬁﬂl&braﬂéﬁinﬁﬁihggalcnmﬂlt@ﬂw yssuit Gor gamshicle fraeeming al ity

of still es, the data selected from.the %&Qup consi sting of: angle of
entry of ?{?%%\@H?EFEO@% lapehaise=daftned cirrlite e skstem ficludiagyeni cl e from
each lsocation, of
snoke 5gener at egdﬁm%atgh t%f:’ﬁt".egﬁﬁd Z%EBHr%eﬁ@fs em %ﬁﬁﬁ% &%86?&\%3@?@&@ t he
at | east theeatdeastanédapmi t her a vi deo carrera or a high speed canera. 10. The

system of claim wherein t. ralt till jmages are obtaipned from
7 ane capt ur esadlurY A MniEek devers dodetint 4 phiatyerpsatons albno The
system of thgl ﬁ‘r'eﬂ@iéfné&‘@fréui@ Wite eaed m%'nﬁohﬁ Qiew&kebémgmsa %6 18€oid eaié he
group conS| sting of: first weig hta%n e| ng greater than the second

wei ght ageof vebi ¢r@naf\ﬁ§t€zﬂ&t@geabeth® vehiclet paasemeea@tmfdthm@uralgye otind

t he f rstI Yf\g{'%% e, being equal to the second weightage. 30 12. The system
of cI m'? the wei ghtage is in the formof a percentage.

a server to store both the time and the data, the server also analyzing
both the time and data to provide the quantitative result,
) wherein the time is given a first weightage and the data is given a
second weightage during the analysis to provide the quantitative result, the
15 quantitative result being dependent solely on the analysis by the server.

2. The system of claim 1, wherein the server uploads the time, data and
quantitative result to an online storage server, the online storage server acting
as a retrievable archive.

20
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.

25
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.

30 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:

11



REPLACEMENT SHEET -26 JUNE 2010 13. The systemof claim6, wherein a w de
angl'e-lens is used with the at | east one canera to obtain a broader view of
each of the plurality of locations. 14. TREPSXSERENTISHHEEN +26JUNMBRO® n t he
transponder also transmts 5information to the receiver pertaining to
steering angle of the wheels being steered in the vehicle. 15. A nmethod

f or det er m ni ngt lkeash @nki caahereeta eapliure gluralite bf stilkimagesr si ng al ong at

| east | f -defiped circuit, the nethod including:  10deterni ni
a time the vehPcHEMIIRJTOU! Tomat deastdng Sameiadh & manOgy WHISLAIOHE Tt a
- of vehi cl gyrlianast el vEHIAS t8od EEptipdd BlyahBaR I8astGHdIcaerapand al ity of

| ocations; and anal yzing both the time and the data to provide the
quantitative rastgaeivathtsr seeeivaesignats fromyia dransponder ifethghvehiclenthe he

it % P VBN RS AL 87l Ol e RRE AR R tp iy
anal ysi s fhe sighals/eind thel becdiber sehling afcarhaiandlio debsctiiate tthe atl least i ty

of locations are at bends of the pre-defined circuit.
one camera when no signals are received,

wherein each of the plurality of monitoring devices is used for both
determining and recording drift behavior of the vehicle.

10
7. The system of claim 6, wherein the plurality of still images are

transmitted to the server either through a cable or wirelessly.

8. The system of claim 6, wherein the data of vehicle characteristics is
15 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.

20 9. The system of claim 6, wherein the at least one camera is either a

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.

25
11.  The system of claim 1, 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.

30
12. The system of claim 11, wherein the weightage is in the form of a

percentage.

12



20 . 17. The method of claim 15, wherein recording of the data is performed
by a fnonitoring device, the nonitoring device including: at |east one

canmera to capture a plurality of still | nmadREPLAGEMENTISHEE T R6UUNES0A0
| east one canera in a manner which allows a 25 top view of the vehicle to
be captured by the at | east one canera; and a receiver to receive

si gnal s fr38m a Ttheasggtendef claim Be whelterl @, wideeangleelensr issesetl mgthath @atand
to activate the at | easf one.camera on recejvin e signal s...and.t he
Focerver - LSaRoRg CBEThian QPRI 3B aedeluie o eag of M BIRBY e BRERE N no
signals are received, 30wherein the nonitoring device is used for both

det er m ni ng and recording drift behavior of the vehicle. 18. The net hod
of clai m 1%, widecisysters @fuclkdimt \B,owharein theadwnspoader aalsei tttansmis t he

S0 G SN DR Y AP sy obis Sl

char act er stdared in theobéhiclked usi ng i nage anal ysis of each of the plurality
of still inmages, the data selected fromthe group consisting of: angle of
entry of the vehicle to each 5l ocation, angle of exit of the vehicle from

smoke gondPat ef mothod il Befimiiihg'g S RIAlnE RERuA 167 ENicB RaleRY The
at | east alongcatrteast one tHp bta presdefinedecirauity the methogdrinelpding:caner a.
10 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
s } analyzing both the time and the data to provide the quantitative resuilt,
wherein the time is given a first weightage and the data is given a
15 second weightage during the analysis to provide the quantitative result, the

quantitative result being dependent solely on analysis by a server.

16. The method of claim 15, wherein the plurality of locations are at bends

of the pre-defined circuit.

20
17. The method of claim 15, wherein recording of the data is performed by
a monitoring device, the monitofing device including:
at least one camera to capture a plurality of still images;
U - . a stand to mount the at least one camera in a manner which allows a

25 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,
30 wherein the monitoring device is used for both determining and

recording drift behavior of the vehicle.

18. The method of claim 17, wherein the plurality of still images are

transmitted to the server either through a cable or wirelessly.

13



10 21. The nethod of claim 20, wherein the plurality of still imges are
obt ai ned from frame captures of noving i nages captured by the video canera.
15 -22. The nmet hod of claim 15, wherein the ®RERPLXSEMENT SHEEThe26 OUNE 20fi@Ct ed
fromthe group consisting of: the first weightage being greater than the
second wei ghtage, the first wei ghtage being |l ess than the second wei ght age,
and the first meightage bei ng equal to the second wei ghtage. 20 23. The

met hod of Ial ei.n the i ghtage, is . ,ip the formof a e ent age.
24, 'The mihod 1o Eelon BF Ciaffoa s Erataihe af of SRbRIE hasscBRREe o
| east Oneoﬁi%"@é&u% _ﬂgﬁﬁé’gé‘ aﬁaWs%@?éa&hWtﬁé plafdlit? of Shf ivlages! tHe/ dafa

| ocati ons. e nmet hod of claim 17, wherein the transponder also

transmt sS¢|ﬁ¢tﬁdTﬁ’Dm)rihe @rotp consisting ofeanglenphentry ef the vehickedoeeagh t he
wheel 3! b elo@gtlaﬁe% Sfie 'of éan o¥etn vghicle from each location, drift angle of the

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

20. The method of claim 17, wherein the at least one camera is either a

video camera or a high speed camera.

10
21. The method of claim 20, wherein the plurality of still images are
obtained from frame captures of moving images captured by the video
“) camera.

15 22. The method of claim 15, 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.

20 23. The method of claim 22, wherein the weightage is in the form of a

percentage.

24. The method of claim 17, wherein a wide angle lens is used with the at
Q least one camera to obtain a broader view of each of the plurality of locations.

25
25. The method of claim 17, wherein the transponder also transmits

information to the receiver pertaining to steering angle of the wheels being

steered in the vehicle.
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