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El ectronic Vehicle ldentification CROSS-REFERENCE TO
RELATED APPLI CATI ONS This application clains priority

WO e00chs44e%l St at es Provi sional Patent Appli cat i POT/Me2oter02738
60/ 689, 050, filed on June 10, 2005, and titled
ELECTRONI C TOLL MANAGEMENT, hereby incorporated by
reference in its entirety for all purposes. TECHN CAL
FIELD This disclosure relates to electronic vehicle
identifi i on. BACKGRQyN Jransportation_facilities
such as %glla@é]cjég%@s, & @j{%e&é%ngﬂt@éQ%tllson
often representing a major source of incone for many
states and caRtHEIRAERERS: THRELATES APPDEEAPioNs
aut onobi |l es, trucks, and buses stopping at tollbooths
to Pays ArplicaEiany e nsarsd osilgai £PcHnt ted obt s

: he; L] tAad t fl

T PR rat Pr b BacEane it /Rl (B oy 2418k on
ofunen 1i0nc R€QSi, ngntheit l&d| EhoOTRGI I ROIde MANAGENESTenhereby

r ecks n_addition,, many .peqpl e nma e
%%ﬁ%ﬁ’%ﬁ% ?’é’a%ﬁ%%ﬁe Qi TR bkt i?%ttjiroe?‘fsf, ef&ﬁd%&go%rpose&
may be del ayed from get.t] t and mllions of
gal | ons of fuel may bea§%gggﬁg%gﬁﬁgﬁ#cles i dle.

Envihbs mehd SLomyre X tenRc e cal led€Fease véhpold uti on
as. i dlin nd sl ow noving vehicles emt pollutants
(ﬁﬁﬁﬁ%¥§&%ggﬁﬁncarbon di oxi de and car bon nonoxi de)
whi ch may pose a significant health hazard to
notorists as well as to tBRFFERtWdperators. Sone

t ol rbgetbosyst 5B fHY: AR A RIAIRAMEEEQY! NbATaddd! £ha
motorist rent and then attach to the w ndshiel of the

tupefi &1 BT adveRli Bt r e diepreaens dntuni Baj es. sewrce of
inElégé OrbF GRMENCYe M 4D LRCGINAC1RREE 8k 1 o'!PlllQOPé{'%e Jugber of

pl azas. However, such prograns-require drivers
aupgmobhkepr ograchandid husgiss tseoppongt heptogtbootThese pay a

toRﬁoggfﬂ§ a8y égﬁg%iéiéﬁ?%%%ﬁ%kyp2%£lgmgptoﬁé%ﬁe&éﬁple, such

facilities may restrict the flow of traffic causing traffic

backups and lane changing, often increasing the likelihood of
accidents and even more bottlenecks. In addition, many people
may be delayed from reaching their destinations, and goods may
be delayed from getting to market and millions of gallons of
fuel may be wasted as vehicles idle. Environments may
experience an increase in pollution as idling and slow moving
vehicles emit pollutants (particularly carbon dioxide and carbon
monoxide), which may pose a sigﬁificant health hazard to
motorists as well as to tollbooth operators.

Some tollbooth systems may have a program requiring that a
motorist rent and then attach to the windshield of the vehicle a
radio transponder that communicates via radio frequency with
receiver units at tollbooth plazas. However, such programs

require drivers to seek out the program and to register for the
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make a credit card deposit and create an automatic

debit account arrangenent, which may effectively
we@bioaitpabe drivers with credit problens. ThesePQI/BO@NH2738

al so may bill participants based on a m ni nrum anount

of travel regardl ess of the actual anount of travel.

Thus, many notorists who travel infrequently travel

through the toll road may receive little benefit after

rbg¥eat | Nghdd dR &) I£C
zaggo ram Chégqpob en1mntﬁ;gfﬁg{ﬁﬁgh?ggﬁﬁ%?% g? j motorist to

@eﬁt £¥Sihy Wﬁl deregis tanst sfasedet hat aatomahscpommt account

Y e e that
ekl SRR NS ikl bl e creone
prgbléemast Bmeserepiwglaofs iadevt ey magla pehttt@&ﬂn@é based on a
' ek |c an electr nlc h n aynent
ml%?‘q'? %m&gr)ﬁ/ C‘B% ese paSIHG Estsof’ g‘élg? V\WTW of
traequr|n@uéhenanynmﬂﬁﬁrﬂstsﬂwm& @Qﬂﬂe@rlhﬁrQédéh@&y travel

thtrans onder The nethod may constitute at | east part
Eﬁ%ﬁeﬁﬁa Y Fesipdivemldttémabereafiy after investing

tlmse@ﬁdfm@@e l{o QarauiRetantd ahl ¥nal brghLfe vehicles
that pass t e(%g%} facF%ity, and bFr Br&ﬁe owner of

each identified vehicle for the incurred toll fee Am

exi §hé NGr-ISANAL A9y 4597 Fi):ll‘ﬁ?gtt'efc Bgog?Lﬁ% 1d%1\1t1 (}bnineqn

transporter is |icense rea
Vehﬂ?he%xi%tﬁh@FQﬁﬁ¥qe&ﬁﬂﬂﬂaogyah@pondentuﬁytnQEVEﬁquiﬁéﬂ in

hat,, .d he hi gh
b b SHERTOE gt L1 T

cl es passi ng a typical tol
facility, such technology typically has too high an
error rate for effective ug maRQr exanple, the error
rate for a typical LPR systemimay be approximtely 1%
V%inesmmﬁsenteﬁianlqune depclrébascept abhef adnd Aldthod of

R E R L2 R, L TR N—
hapdlingyst egaydeatt of tolls by vehicles passing a toll
facility, without requiring the vehicles to slow down or to have
a transponder. The method may constitute at least part of a
toll system. Such a system automatically identifies all or
substantially all of the vehicles that pass the toll facility,
and bills the owner of each identified vehicle for the incurred
toll fee.

An existing technology for identifying vehicles without a
transporter is license plate reading (LPR).

A problem with existing LPR technology for identifying
vehicles in a toll system however is that, due to the high
number if vehicles passing through a typical toll facility, such
technology typically has too high an error rate for effective
use.

For example, the error rate for a typical LPR system may be
approximately 1%. While such an error rate may be acceptable
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attenpts to identify every passing vehicle, not just

the violators, for collection of toll fees. In such a
WGEIBbamM49® 1% error rate can result in a signi PCTEBR06/002738

| oss of revenue (e.g., the loss of 1000 or nore tol

fees a day) . Additionally, typical LPR systens often

exhibit a tradeoff between the nunber of vehicles

identified (i.e., those vehicles for which the read

foresyll eysessls @héﬁ*%%ﬂ?”ﬂaé$QQE?'%@h@éh@gdtﬁé% gre violators,
I d th n an

presunption of correct "I D) an e error rate.
thigearraprrate th yminddnf twouhd gbe foef hetodl $ystem that

tPLRAE nf & cant.i \\he .he _system al S
S ron el B e VR e
vipésubrsi sfeoreaClednicra afeadldofkiedencen! eveh Hfsgatam, a 1%
n e read result, is incorrect. In reality,
erpBReTere TTE TERAT ol SIaPH SeeaRti JO5E Phaivenve (e.g.,
thpalbsal 6§ ToO0 et maRd HJ18 Feeleld gaperates a
configence conti nuum havi ng a broad range of

conffAtht R el SHRIFGING PR 67 SERBSpPEL R r e ibitevre|tradeot £

beblicACLRE MEMPME MAINE1ldKlEneriegt Y119, 8 {igV&al Rfhicles
zero or near zero (very likely incorrect) . The

foxywheal Eheregant eequl hfexesedsqai reddt corbidemce threshold

r B I C hr.esh e 1 Ni .
cofy PELEBO ISR CONLAEnCao) s Oh DOLOUOLELTL g an scear
worddd thhti derdeofihnesiicl dhel sefdectadyineadotmsty tconfidence

' c ' e |l evel s ahove the threshold are .
cof EXhBn g e Ry T 2V s, PGS g Tt | araiigience
levelebs e ovhdnecHehreshvldsane deeredrbBEOAR& .read
S téing tfe read. confidence threshaold too high (e.g.,
cogfl_gg Arify Eﬁ% %ﬁﬁﬁ“ ey r&éérE§§E%tth% incorrect. In
repd$8Y pi howeved, atheeRld Rdlsualks0a@¥cliydas1 fany toldiect
read_results, thereby reducing revenue. Conversely,

Pagktethy FHEFsTad AbhitihgesesteRr gsnerateso | eenfidence
conBiftiufi BARINg | NYRAE S e P%”E%ﬁfQEeﬁgédﬁe§@f¥m¥gnqﬁng, for

correct but also significantly increases the nunber

SXaRP b 5, L ¥ PR rblevedc afasineg oxoves rhyne nl vedycl Hely ramsrect)
o BL 0B 580, UAY ALESSUD S HLSNASLR) . e
system, therefore, is often required to set an arbitrary read
confidence threshold for determining which read results will be
deemed correct. Once the read confidence threshold is set, any
read results having confidence levels above the threshold are
deemed correct and any read results having confidence levelsg
below the threshold are deemed incorrect. Setting the read
confidence threshold too high (e.g., at .95 or higher)
significantly decreases the possibility of an error but also
excludes many correct read results, thereby reducing revenue.
Conversely, setting the read confidence threshold too low (e.g.,
.3 or higher)increases the number of reads deemed correct but

also significantly increases the number of errors, thereby

increasing costs by introducing errors into a large number of
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correct. In a toll systemthat identifies every

passing vehicle, this tradeoff is particularly
Woe@blideg i c since it may result in a signifi cRe/IB208©002738

of profits. Mreover, a toll systemthat identifies

every passing vehicle is identifying a much |arger

nunber of vehicles than a conventional toll system

which typically only identifies violators.

A ored Mgy, a L _.SY enpts ta identify._.
Sever ytcgpﬁggs]%iﬁg%%gﬁpc Irtéeg%ﬁéi @ﬁgg]s‘?{gél%gao 1%% eo%%%rrg‘)?l ﬁ1¥1?ét and
CogRstue Ty & deddi fyehgmvehac| :‘e@em@igxi?@owagyelfpﬁsanﬂg vehicle,

§ AT I inimzing the need for .
e e%??%ﬁug%(r%”wm%e@wam (81 rey reaut in
a etirvi fdrceaes Siosg. oEnppagiparti cul ar i npl ementation, to

) : : C : ¢ q
obt zMOq:e%VJ ower ¥§E cle identification error rate (an

obt ai 1T & ‘hirgh&r ofT BE" i et i 9t et &very, prReing
vetoldlesyst aMeusesying ¥ ehicherd 3 'trgx{mﬁs!e% Q2 kz‘éﬁ%FEéé Bhan a

target vehicle, Specifically, the system col “ects
CIHEGE 1eRG o OdéngBPtamt avih bl timicalgat ondlyi la:dentamgles

i s t k i d i r e ecte . .
T e vt eRLAp S LRI A AT R A ReRE Fo saeneiry
SVERY PEESsdngavahiayei aed utle, dédirgresdanl dotlh mers$eipkatrevenue

i nf; i ' Lhgerprint,. a | r._signature,
D de, Fohed e Sy et 1R st e operopmie
cashée par mitpdharingpteeentad i oy ddreidl ristentefieh@ion of

' if Ls Li se. plate information and the second
Vé\?g%?tg:sehﬁge%f%fg 1:1%?75?%1]2 Wﬁ%l%rqqer?g‘& M9 nt. The toll
systienousepatbectiifst imehinde: 4 1ent | ft'oerobtt_giﬂegeig%;@f vehicle

: . Of or nore matchi ng vehicle candidates
ld?‘?&%?‘%ﬁgﬁﬁgggvéﬁ RF er#e of APt RRiiFeise sahd gheel adtayated

. . V. i i W
e seat iner vl s, Sl Lh Lrprs
idpRbidte

TPdeft +HPRELEY & Hengmtgetehistliec| eSpé]Ezéff;oauy, the
e el eer ST AR R iE (SF0e WBhrcrety o taroet
vegﬁggg fRE extracts two vehicle identifiers from the collected
data. The vehicle identifiers extracted from the collected data
may include, for example, license plate information, a wvehicle
fingerprint, a laser signature, and an inductive signature for
the target vehicle. 1In one particular implementation, the first
vehicle identifier is license plate information and the second
vehicle identifier is a wvehicle fingerprint.

The toll system uses the first vehicle identifier to
determine a set of one or more matching vehicle candidates by
searching a vehicle record database and including in the set
only those vehicles associated with records having data that
match or nearly match the first vehicle identifier of the target
vehicle. The toll system uses the second vehicle identifier of
the target vehicle to identify the target vehicle from among the
set of matching vehicle candidates.
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set of matching vehicle candi dates. Wen the first
vehicle identifier is license plate information and
wao b@eszaed vehicle identifier is a vehicle  PCT/IB2006/002738
fingerprint, the toll systemmy elinmnate the
probl ematic trade-off between the nunber of vehicles
identified and the error rate typical of LPR systens
by using the LPR identification for identification of
t hemeRUMOTs Maltl GledicandiidabeseiLat ber e
. final identification lof tl%e vealfél e, and ?%gsné S\%a%
infprangidr e Wi renoadverhdkaef idgetpfiat hmtxhigigcle
£1hQErphend | i tif) i of sthe vehigcle. Thus .
ST e Y e R ycan M Erd el PR i maic
trajde t oL thet e araltlenchumbee accutatielébng@sptiMed and the
ching jdentification. This toll system may t hereby
er%%} ab %gttoy%b?aaei r?fzﬁ’tP eWFﬁeQECBVaP§¥PEeW?f *’Eat i on
idemsit {cation & dArigRintprepatibancef tMehisbes ¢hanrneuld

be, obt ai ned through license plate reading alone . In
Calb‘ng‘??ft‘?ﬁ arfather (diem S8t bhragénadesdenel fiediipn off the

vehh€l dptoi nhatehiGhe eapdidahesoan daé@@f&%@ Svélﬂrcil%ne

,or nore records that have data sufficiently simlar to
L ingrrveivh dnaieiticide fiogefibef fonadf ideamt i figeticvemicitheso
velRSc1O, | neigat %&?q?%%itb tgh- Possidl & ™
err;atches are foun or t%gatagrggt ti\}éhfl]g]izeg%%%%b e es:lLeltmlnated
dupingreiieshi Higalednsl eorandicdarese £hege obtisty Steeratnimyg
 3d £856 { Si of, e_set by changing the t.chi_ ng ,
* %:I?ﬁ eri a lagr%g' rmrléﬁosnctéjtlggg?’ﬁ%%‘t Bt &?%r?%%ﬂ?? Pagﬂr?né"oorobtaln
extperes hossidlm tmticles ifdcat hent aegel tyehbel £ fa@fmr

anong. the larqger .set of matching vehi cl e candi dates.,
pr?;?oé\?ﬁx} Vp%gﬁllﬁse t??ﬁ'f‘c W@Elﬁrgef SR nef et gyl license
plsystsmadmyy eflajlee a user to manually identify the

target vehjicle by providing the user with access to

th

FAEC B Hfat &Moot ReSYaFgBt aventese Hhrl zROESS of the
mat&ntad akases d M8l +agd5al ééféﬂ%ﬁ f&%t{F%téylyoEg records

system |f one or nore possible matches ar oun

theyfiaemata sufficiently similar to the second vehicle
identifier of the target vehicle so as to indicate a possible
match, If no possible matches are found for the target vehicle
among the set of matching vehicle candidates, the toll system
may increase the size of the set by changing the matching
criteria and may once again attempt to identify one or more
possible matches for the target vehicle from among the larger
set of matching vehicle candidates. If still no possible
matches are found, the toll system may enable a user to manually
identify the target vehicle by providing the user with access to
the collected data for the target vehicle and access to
databases internal and/or external to the toll gystem.

If one or more possible matches are found, a confidence
level is determined for each possible match. If the confidence
level of a possible match surpasses an automated confidence
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| evel is determ ned for each possible match. If the

confidence | evel of a possible nmatch surpasses an
wa@eiceira4esl confi dencet hreshol d, the toll systerCT/IB2006/002738

automatically identifies the target vehicle w thout

human i ntervention as the vehicle corresponding to the

possi ble match. If the confidence |evel of a possible

mat ch surpasses a probable match threshold, the tol

tlﬁﬂlé%th%'f[liprﬁﬁgnEél%E QE@rPaﬂtf é{ER{ G %cf?a%”?@l%BeEﬁt Ofarget

and enabl es t n opera 0 corfirm-or fejec
vefiglgr whsbbetnhtiohn imtemvennxnnnaa:ﬂnﬁ(MehdbleOlbrfaeﬁonding

cDSRRLEE Enphpcfount e Lol SYoLem enb . Bonnsin,

mapzra@vusdmcpgs*sbe asprombhe arLess ti-ddi1enl kaet ealmagﬁstem
et vehlcle and t he possi bl e mat ches

PrERERE P FE ByOPRELE Ity Sieh RHEAMAHs Hecee gogoenables the

neahabaees tbit esnabnANEh O r eXd-RINAl Ho ﬂrla%aﬁoqlel m3¥8heMrf no
In this manner, the toll systemtypically obtalns

augoBatee Wahrhl eri a@ﬁfwme&mma@@m@@pmya &quindi nghe toll
sylsh@h Eﬁgbiég ?l %ﬁﬂ%ﬁ%lcé#ﬁﬁﬁ. %%Eytggggphvehlcle by

for success on. *Mor'eover
prlocredtmgl thei vaepr m;'elssaccmssbe:d asieercobs_@a:wee‘l tlhea for the

hi the second identifi i
FRRSCNa: e DEg Rl At Tl L S0148 B0 Yoo o
sysmemesahdl iﬂytl’fahcheﬁé‘letdﬁ |d£dabe&luszlleméieﬁm Bhay orHfB8rnal to

QP ervention is also kept to a m ni mum
hFh?&EéhSME €8t nmultiple confidence |evel thresholds.

I n afetpeBemnahnaspethe t&@!“éﬁéﬁéﬁlﬁ?@55¥TQbeobEa@nEogfeater
vé%%ﬁaen1|ncludes accessing image data for a first

&l d95RE1EhFAF PR FF S é%eéiudétlélgf thatt o vehicle
1d%%%&$§@@s'HEQ@uQé&@sfﬁil%ﬁH%gd %? ReBra8l vOhicie

records i s accessed. Ea record i ncludes |icense
idsngii&igataoner Yoyenver e. tm]e&damerfse:artllwmepdat:aséomay be

fa%@%ffkéégugﬁh.ﬁgeméécﬁfgg):f con 1d§ensg %%aiﬁ limited
data for vehicles in't recor S ase
txx@@ﬂ&tShoéethehmohpamamdudaﬂedihadun@eﬁ@eomhatehdata, a
su%%%s%%uxﬁgl%g Ch the first vehicle identifier. Human operator
intervention is also kept to a minimum through use of multiple
confidence level thresholds.

In one general aspect, identifying a vehicle in a toll
system includes accessing image data for a first vehicle and
obtaining license plate data from the accessed image data for
the first vehicle. A set of records is accessed. Each record
includes license plate data for a vehicle. The license plate
data for the first vehicle is compared with the license plate
data for vehicles in the set of records. Based on the results
of the comparison of the license plate data, a set of vehicles
is identified from the vehicles having records in the set of
records. Vehicle fingerprint data is accessed for the first
vehicle. The vehicle fingerprint data for the first vehicle is
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is identified fromthe vehicles having records in the
set of records. Vehicle fingerprint data is accessed
wo orootisa9d i r st vehicle. The vehicle fingerpri neCHER2806/002738
for the first vehicle isbased on the image data for
the first vehicle. Vehicle fingerprint data for a
vehicle in the set of vehicles is accessed. Using a
processing device, the vehicle fingerprint data for
b4l o' SheVaRbGLeabEa COOPALLY M LLL tNG, MAN Ol Geniore
I ngerprint or t e ve i'h the set of
fivelerpirést. ddbhe tehi aleehhcl@arseiheofsebemfclmuc%s is
|dent|f|eg. as the first ehlile base on res%lt
2997 “ChipalfsBH 8 PYRRFEFENY i FoEi 1 e de

ddumplferethat FoRstMghi8TE uge w@@fedmfl&wftﬁeherehlcle
foll owi ng features. For ex conparing |icense
“ﬁ}gﬁré’réﬁgad%ﬁ fre Fh?s*t'e%%f%wenvmﬁn gatc&fseepiigies. The
vl f ah el 6keSokNvihecsel of f&gﬂ¥f¥ié@ﬁ%s'@%kug§rst
searching a vehlcle record database for records that
velH@lgd ®alSece pse rprul bs daf athdatonpeasitdan et olehtikde
z,data obtained for the first vehicle.
f%%ﬁ%gring Ilgense plate data for the first vehicle nmay
furﬂh@ﬂeMR@tadeOpermaynlnglumEexhenﬁedm&&amﬁhthb tthelowing
hicle r cord database for recg&?s t hat Q ﬁ?% th
?ﬁ'ggﬁﬁb prate “HalR Fhat “TRAF 157 ?ﬁ?ﬁ%u?%% CeM@&3pfaFethe

fidatta vebtiaileearithr 1ibenéerslatvehdLdL. fokheredicar@edn the set of
search may .be_caondi ti oned on no vehicle identification

eSS ellﬁlé’lf‘gﬁnaef‘ﬁ‘élill?%cﬁlu‘é?é”r‘?]ceeﬁ%e&%datdétégﬁée for

rddtdsexacl! Y nealel thechisopsedl @l dala %Q%%hﬁ?dmgeEh the
the first vehicle. Conparing the license plate data

Ligsnsen@lptesfafahpbbaingd nfehehe deieat pledtielgat aCppparing
1M @34t WReaSebrofnL egprgs 5 AN e §F ﬁn%{@%&l B9c1ude

the license plate data using predeternin
PQﬁﬁqnﬂmng anhéxpﬁ@deﬂesﬁaneu mﬁttﬂarxphmuhaﬂnewondydbeabase for
of veh| S
IR SBEIERRT L D Y RS e e Msendl el the
1xnﬁnﬂa mga¢e16amaaob0annedeﬂ53 tie hiwdiervedficlehi citke extended

se réﬁ“a Id%ﬁtbghgltloneg on no vehicle identification records

%1ngerpr1nt

being found that include license plate data that exactly match
the license plate data obtained for the first wvehicle.

Comparing the license plate data for the first vehicle with
the license plate data for vehicles in the set of records may
include comparing the license plate data using predetermined
matching criteria. The predetermined matching criteria may be
changed to increase the number of vehicles in the identified set
of vehicles. Changing the predetermined matching criteria to
increase the number of vehicles in the identified set of
vehicles may be conditioned on a failure to identify any
vehicles in the set of vehicles as the first vehicle based on

results of the comparison of vehicle fingerprint data.
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vehicles may be conditioned on a failure to identify
any vehicles in the set of vehicles as the first
wo edvsasabhased on results of the conpari son of PUEIB2006002738
fingerprint data.ldentifying a vehicle in a tol
system may further include capturing |aser signature
data or inductive signature data for the first
vehi cle. The | aser signature data may include data

obtmieted M ndgsanGedrikaseint & S6AN é dnl ity Wt%b% include
The | aser signature data may inclu one or nore of an

CaRfEridad asrEC ERgRAE UBROERFR OF w@lcrq:r%et siehfediuse data for
thaXd 18 04RN @A et heThier $h¥ehi £hga . 30 & Iﬂajyigﬁlc(ifudtehﬁata

first vehicle. The inductive Signature
obtaidlag®yd asd nebeailaedrt heosghn uske ofizst omdnaxh%\y gher laser

S:Lé’i‘t}:lt‘{ﬂet Ia%tf' En%ty !ﬁ%hﬁh?ugﬁgse§ mor he |g1duct| rgx)?lag electronic

S|gnature ata " nma I NC e one or nDre 0 an
praue off tilee ftm:rsﬁ vebhictee, am dype afurangheaef fiket

i st vehi cl and a v cle_type or. class for the
Ve%l#ss 4% é&@ﬁer8§okﬁe|ﬁ ¥ Ehigle r ecor ds
i natheddsdhasares sgpakyutee d@é’@a Ofiay NGUCtidee EitgNdbeb8ned
th ata for a vehlcle | dentify a vehicle in ato
iRt 6 LREP PREFURVEB R TG Hndm e gekeale passes.
Thdlalriiueit ivied e Gnve usedRat Hr RaflalBe fiie iR fdy %{or\éeglfc Ls.ﬁ axle
with |aser signature data or inductive signature d

coyrdgy Qfelrih@l 4Rk VREBisde, of Feeoraefs.enaiave oy ithg aflset:
veIQﬂccl\éeh'achlde§ fv%ﬁ%tlget\g?@ 8:’: C?jlent : 'f& r %}Cﬁ?rﬂsfsltn VtFPEcle .

set of records may i nCrude | fyl'ng e set
\Mﬂﬁ&ﬂhegeﬁagédlonthheseesuftsﬁmﬁrdduinnmqﬁas demseaf sthrature

' | at.e _dat. d_t |ts of co
Gatg AR Ol B AR bt ST & et e Sk aving &
veldatla 1lrxjanttioﬂ)1i sgstbe aey Dirtiedd drﬁﬂm%n@&ﬁﬂﬂg laser
t he Cogﬁarlson of |license plate data and

S14REPELGREE OF CRECEGITAr PLBPTI L R Padt Sgndeare venicle

witdatlaselr isiduetuve ghghabur endat@i VR idHINER® data for
detern1n|n%€a conbi_ned equi val ent mat chi ng score for

e dfi EPs Febi R BSFeERFd | Femd fdinmR setoods vehdcles

from the vehicles having records in the set of records may
include identifying the set of vehicles based on the results of
the comparison of the license plate data and the results of the
comparison of the laser signature data or the inductive
signature data.

Identifying the set of vehicles based on the results of the
comparison of license plate data and the results of the
comparison of the laser signature data or inductive signature
data may include determining a combined equivalent matching
score for each vehicle having a record in the set of records and
identifying the set of vehicles as a set of vehicles having
combined equivalent matching scores above a predetermined

threshold. Each combined equivalent matching score may include
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identifying the set of vehicles as a set of vehicles

havi ng conbi ned equi val ent mat chi ng scores above a
w@e@dasansri ned threshol d. Each conbi ned equi vaP@mniB2006/002738

mat chi ng score may i ncludea wei ghted conbi nation of a

| aser or inductive signature matching score and a

license plate matching score. ldentifying the vehicle

in the set of vehicles as the first vehicle may

[ bfving t v icle as.t rst _ve
= WRIGHUEA" FRRbL AN 0P & Ml B bk bRl oY GHhFifs
maftichdegpsotre daha anﬂlééNSéepﬂﬂﬂésmﬂtchh&gceﬁﬁaélson of
[, _Si, nature tive Si nature dat a

t he | C
| dotEErE g oL BT SRE) @ ha Mo est FofiP bl Edogoap e Tirst

vehikcgt MQQI@h@lbééeﬂd@@tiﬂﬁugﬁ&ﬂki%e%ﬁcﬂ@eagoﬁﬁérf§ﬁﬁt vehicle
of the vehicle fingerprint data and the results of the

bassrpari §8R BESHhES| aEckhs|epiraniecparsd Ghei Hebéeloe
| I n e
D n SaL T LR LR i i ot iR IRCEs phe daser
sighayefeclataand thederiive neidrmttuntch@atenbi Addntifying the
| aI n | ab e det ne
vl sftnTRE SR 08 TEH T AP TR HaRET TsRiliRelagsa on the
rdamﬂtudefath5|gbmpdrtsdhlmﬂtuMﬂ1vﬁhnmﬂeafamgempkmducﬂav& and

L BRI G o< Bhr Ghel QBADRT STy Ynd VOAERS FACTREVER SpFa o

1ﬂ&1|ﬁ:it(3_|v%5 sagnhbaréi 68ta viedy cire e iREleddenidgnti tinBened
the vehicle as,the first_vehicle if the conggrlson of .
SHHTERCBEFRAGEr BFPHE BRE FHorvaie 1n At thenpereot vehicles

and U@t%&&lﬁ@ﬂgckﬁa£|ﬁﬁ@r&EmEEnéﬁuéthyél%E% %ﬁabﬁhﬁg'gcore is
the set of vehicles indicates a match having a

ahQyigf pderedeteyeinefathesehedd. a Wenfdoddicedt kaudralant

. maJtQ:?ﬁtn'gf gbeget mgrgv%!:f 8ol D }&fetd Yor¥BRL¢1 85 8% ghfaser or

first “vehicle y |nc ude |de ying the vehicle a
lﬂdﬂ@tﬂN6551gehture mﬁthbumgrﬂnmne|anﬂamv9ﬁmn@ﬂe|Elngerprlnt
e |evel of the match exceeds a first
mef n%égggrﬁhreshold and/ or may include identifying
the:wmﬂmtdﬁglag the ﬁehSélNEin(ﬁhblééﬂlaf &ehficdescas the first

véﬁ?”ye %Lytqgcgagghlagn£f§ylng the vehicle as the first wvehicle
if the comparison of the vehicle fingerprint data for the first
vehicle with the vehicle fingerprint data for the vehicle in the
set of vehicles indicates a match having a confidence level that
exceeds a confidence threshold. Identifying the wvehicle in the
set of vehicles as the first vehicle may include identifying the
vehicle as the first vehicle without human intervention if the
confidence level of the match exceeds a first confidence
threshold and/or may include identifying the vehicle as the
first vehicle if the confidence level of the match is less than
the first confidence level but greater than a second confidence
threshold and a human operator confirms the match. The human
operator may confirm or reject the match by enabling the
operator to perceive the image data for the first vehicle and
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the first confidence | evel but greater than a second

confidence threshold and a human operator confirns the
woreaoch344The human operator nay confirm or rej eRCT/IB2606/002738

mat ch by enabling the operator to perceive the inage

data for the first vehicle andenabling the human

operator to interact with a user interface to indicate

rejection or confirmation of the natch. Identlfyl ng

en&@?i rﬂﬂéfhddéﬂ 38k o ¢ eHhEE? cBSy J'J§§ 1nterface to

veh |c i ncl ude identifylng t & vehicle as t
ingjeafe \ﬁ‘eﬁrﬂ&ﬂtelqnf arheopdifrindénos bEvihe ofiattdie. mat ch | s

TabREPIRD (e JIiFh 00 SRE00d: COPTL dRNCred I B rot

noeator manua det|
velicidandy ristcl\veia mdenmyfactngssrlegvéhﬁclemg@ wad aflfx@t vehicle

flr ehi cl.e a d th record for the vehicle in
lft?%e cffa/ 01’15" Eﬁﬁaﬂaﬁﬁgr%ﬁ oty hagh g yirst and
secd:emtwryf:tdmc\eemwe%hbndtshanaeé Bim¥EhbEd £t AS ddiRially
fi rsé vehi cl e by enabllgg the human operator to access
£

id rh%l IRy FRRRIFGle Re stiyehi eplickndll ianpasrdng the

P hd (fl%%e%‘%htlgﬁer Qﬁarﬁhé Ofedd¥es VRIU ¢hR WRhicle
set of records, and enabling t human operator to

m, ‘%ff?%r%ﬁtt A tﬂ?O&r@§er Thet érlfnaneoperamhr oete wpusidlilye identify
thé d@éﬁiélé:qtﬂ QE:, etth% i Ivr CYSQI gée {]Jrestve\rhel gl gﬁ SD

he set of vehicles. Unan~ opéer a or
enil@lmu'élel ylun@entqpfeyattbef vehactess ntltéﬂelr&eje G)ifata for the

B0 LGS, T e Y SREELLG LIS IR, o

operator td access

fo:exltlm nedhisylst éms thel demnt bffyirBGOi:cﬂg vk (‘ér%blrlrid"ftlrﬁeethuman
of veh| cles as the fIE‘ﬁ'lSt vehi cle may incl ude

Ope%ﬁnﬁﬁf%ﬁrﬁ?ﬁﬂﬁgq&eml abysesnﬁpﬁ¢ﬁ §RHi¢|igdicate positive

1demkﬂﬁ1&aﬂmﬁh OF RURDER eV Mpniclases ShINANN@e in the set of
ctlve signature, and inmage data. |In another

vel & Mmagn °§’§5&FQF uBay obe| @%@hlﬁ@/iﬁm menpeHilyl e
idémk B Cﬂﬂe i@l ARGl Yees sap bE’BQ% %J & 489 M rst vehicle
configured to capture inmage dat or a tirst vehicle.
by Teralabigwr dthes humerhepeiratbudes aneess driree gircmes sinng

da VA &LES of external systems.

Identifying the vehicle in the set of vehicles as the first
vehicle may include identifying the vehicle by combining vehicle
identification number (VIN), laser signature, inductive
signature, and image data.

In another general aspect, an apparatus for identifying a
vehicle in a toll system includes an image capture device
configured to capture image data for a first vehicle. The
apparatus further includes one or more processing devices
communicatively coupled to each other and to the image capture
device. The one or more processing devices are configured to
obtain license plate data from the captured image data for the
first vehicle and access a set of records. Each record in the
set of records includes license plaﬁe data for a vehicle. The
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comuni catively coupled to each other and to the inmage

capture device. The one or nore processing devices are
w@obigdeed to obtain |icense plate data fromPE&EIB2006/002738

captured imge data for the first vehicle and access a

set of records. Each record in the set of records

includes license plate data for a vehicle. Theone or

nor e processing devi ces are further configured to

fi h
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at e veﬁl cres’s
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aV|n cords in the, se ords The set
P40 G162 L8 SRR B0 (el BBR0BE PhebfeS hd ntiTy a set
of coaphelsont@m the: ~atERg@sphateéngatacodfse DReKY JBY &f
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thyebbfpLrfdgasmriny 1daldskorithe hhtst VBN il IS more
based on the captured i mage data for the first

Progpseirg daiel anfe agie e hsrocendiiayradvicescerss ateducle
Jehicle pri .

P e 580 SO ey yehETErL Dhe AR Bngerprine

datan§@¥p¢h¢ﬂfIkHQiWHh1dﬂ@el%lbssedebncthewmiﬁtﬂfﬁﬂ image data

e I T data for the vehicle in the set, of
ro¥ ohhe | ELLd TR | (R, PRbeRRoPEEr P fier et dvicts are
alsehccaﬂlfasgmd heo faacsis v erhdlce ebasagdeoprigs Wdisa ofoit RE vehicle
arlson of .vehicle flngFrprlnt data . The above and

rSF it e nkH i © EatbPe¥chi elacst Ry iy data for
thdefﬂrd;t bed 1o 1 BRIifh PRESCRRTLOY @En%é@p%/\’m R the

b| ock dlaq!an1of an _i npl enent ati on of an
Ve]é%% ?rjorhltchet 519 r?eﬁné@a%@ﬂteSsy%émdﬂlesz the aqhise in the

se€hef tvadi @ned i emntatdenah;ancelhe éaQ&ﬁg?§§41ts of the

managenent systemrelated to hlghllg ted v
COWH@%%$$¢G¥Eﬁﬁﬂﬁg@#ﬁﬁﬂngﬁmﬁwlstlQaaaflom1chart of an

I m&m&yé %Op ﬁféxﬁll gbtleglgh%a{:gons nggteeneturegsatr%m

related to paynent manag
described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an implementation of an
electronic toll management system.

FIG. 2 is a flow chart of an implementation of an
electronic toll management system related to highlighted vehicle
identifier management.

FIG. 3 is a flow chart of an implementation of an
electronic toll management system related to payment management .

FIG. 4 is a flow chart of an implementation of an
electronic toll management system related to payment management.

FIG. 5 is a flow chart of an implementation of an

electronic toll management system related to mailing address

verification.
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FIG 4 is a flowchart of an inplenentation of an
el ectronic toll nanagenent systemrelated to paynent
worewageeht . FIG 5 is a flow chart of an PCT/IB2006/002738
i npl enmentation of an electronic toll managenent system
related to mailing address verification.FIG 6 is a
bl ock di agram of an i nplenentation of an electronic
toll managenent system FIG 7 is a flow chart of an
| npEeeend atd on Mifod BlgEhROBIEC 4 hok fagassisy Lem
related to vehicle ideﬁ%?ficati%n. B . |3Q%1%¥§ﬁ$
clepiarenit il marawemeati swsekman el ectronic tol |
manggenent; systs d_to_vehicle identjification.
FI G 9A- 9& are ?VJfr I%Ig\%vtrghgh a6f lrgﬁh?%ﬁné ftat9 o of
elegtedmict rtoriilc neglalgemenageyentmsysl eted et @tashidl e
. ' jdentification . Like reference synbols in the
1d%§€%€ié?%ﬁé§M ngs indicate |ike elenments. DETAILED

DESORE R8Tl O el Gloly ichagtbb@ckndipgl a@a@bn of an
elinPIen.E\ntation of an electronic toll nmanagenent system
JOTHHE ¥t MATGIRRBEnFY §hiPBdT b2 kapt td &ehivdid cl e

idémentiddterondl of vehicle 30 interacting with a
facility 28 and to notify external systenms 34 of such
i nterEEtI%17C Poie exdnpiecheht efsaenimolemgntaition @f an

e1é@ibod QaE AU RibEnEACBPLULE AoYEllE! e TGN er
. .31, such as licenSe plate information, froma véhi cl e
idesr ifigadiiiang t hrough the toll road and then to notify

| a SeR t he tured vehjcle .
idggﬁg%?ér na%%ﬁgg%ggﬁp8eﬁ§eg%$aY%rtﬁ¥ﬁHdﬁiﬂﬁfgs indicate
like ghlemgnted by | aw enforcenment. The toll nmanagement
system 10 al so can nanage paynent froma party
associated with the vehicle 32 based on the
i nteraction DETATLED DESCRIPTION

FIG. 1 is a block diagram of an implementation of an
electronic toll management system 10. The system 10 is
configured to capture a vehicle identifier 31 of vehicle 30
interacting with a facility 28 and to notify external systems 34
of such interaction. For example, the system 10 may allow a
toll road authority to capture a vehicle identifier 31, such as
license plate information, from a vehicle 30 traveling through
the toll road and then to notify law enforcement whether the
captured vehicle identifier matches a license plate previously
highlighted by law enforcement.

The toll management system 10 also can manage payment from
a party associated with the vehicle 32 based on the interaction
between the vehicle 30 and the facility 28. For example, the
system 10 can capture license plate information from a vehicle
30 and identify the registered owner of the vehicle. The system
would then provide to the owner, over a communications channel
such as the Internet, an account for making payment or disputing
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between the vehicle 30 and the facility 28. For
exanpl e, the system 10 can capture |license plate

wo pdoensmps on froma vehicle 30 and identify theCT/IB2006/002738
regi stered owner of the vehicle. The system woul d then
provide to the owner, over a conmunications channel
such as the Internet, an account for neking paynent or
di sputi ngpaynent. The toll nanagenent system 10 can

bit| estin msnt fromthe party 32 using
§ rralxﬁa:i né[]hgdg?ggsm?ﬂ % rﬁ%% PEER- SRt ¢ i é‘&&ﬂnét bdhé
rqguaa@m@gﬂ@aymegtaﬂﬁbﬁSShéqydﬁﬁﬁ 35hﬁa§¥ﬁ%ﬁ%h&@1h§ address
e

bI ebof aut o ally, capturing an inmage_of
5}-13 56™ P’F’g”gg é PR VA Qe WQﬁeeW@étlllﬁg afldhess

sddrté%aCIﬁhEYSy§@éﬁ LOBOS CAPIMH A NGF ¢ %tqggggg %éB@erng an

,_usi ng i nage- processi ng technol ogy w thout havi
LS éﬂfl ther ¥ghécie ahe pontegered gy HRE l?edh&wﬂee).nteractlng
wik@hitglee £ ERE s £l ect Cs agement system 1

i ncl ugesaa t ol #' rra%‘g%%rrgﬁl%{lto{‘n%’ Lgflnfz SRR g’ﬁ 88ﬁ°%@118h€d
UsEiaer |1g\@9§dpirﬂcaselmsg r i docttrenll @y an:ﬁﬂtdutattﬂamﬂgﬂaanﬂﬁstall a

ter hown,, one or
rd?&%%#g%gggﬁg ot é‘g‘?ierg‘f DHGI et veRRCHEsCl osed
tec mlmeqaésctiﬂmlcommf eﬁarfﬂaZ_:;ém?er?plgg}stQ@mt qoatlfﬁ@%wég Ya toll
nma e a fee for interacting w he
ma%‘%é‘. F“e Cé&?%ﬁg?gsl%fwlal%&% R Pnfiguygd Antel ¢istributed
OIfaCbbhtYaﬂﬂﬁé@gﬁahﬁgkt(ﬂAlﬁﬂBdgﬂwdﬂee%b ?H@@ a§2t9é|shown, one
or

a toll bridge, a tunnel, parking Taci |ty,
f“ﬁ’EF FEPRFeyS qﬁ*fé B Rl prashded ioplement the disclosed

telchhﬁﬁaébl onTREt ¥&Rs.tde 1‘@&51«:%\%93%.”%& he gggil\% Y28 that

28. Exanpl es of interactions [ nvo Vé a
maynehagecad df 8¢ afee intams aid ey wid \thhal afhellhtpugm}tahﬁples of

a fraek r t-h i.cl e rese in
@ Faciiity 28 TR d Qi ST hBrRGERTDY, Hiul
auﬁa@rptpys)tﬁ@cbp&ﬁxﬁqﬁl\Mmadj Bheolehbet agppsgesunnel, parking

ot asen Theova et ne hec e pavThe Paced 0y o
1ntanaptmonsbewwéénﬂﬁﬁbIvﬁﬁﬂdﬁengoaﬁhanﬁﬁbl§§01f1E ULk,
mH3E8s 8F PRSI MO S5 0L, 0958 O expLanal ibn, e
distance traveled by the vehicle through the facility, a time
period the vehicle is present in a facility, the type of wvehicle
interacting with the facility, the speed at which the vehicle
passes through the facility, and the type of interaction between
the vehicle and the facility.

The facility 28 can process vehicles including automobiles,
a truck, buses, or other vehicles. For ease of explanation, the
system 10 shows a single facility 28 interacting with a single
vehicle 30 and a party associated with the vehicle 32. However,
in other implementations, the disclosed techniques could be

configured to operate with one or more vehicles interacting with

one or more facilities spanning different geographic locations.
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system 10 shows a single facility 28 interacting wth
a single vehicle 30 and a party associated with the
WO ewhaba9B82. However, in other inplenentati onsPCT/IB2006/002738
di scl osed techni ques coul d be configured to operate
with one or nore vehicles interacting with one or nore
facilities spanning different geographic |ocations. The
toll managenent conputer 12 includes an inage
acHiSIdd 10N R hett CORLLAYLCHt nRLRSE 48 nage
presence of a vehicle, acquire one or nore I ages of
acqes e modudied 2focearfdgtinedi hagdefadt titharmpresence of a

j - ' ule 25.for further praqcessing. .The
Vellrlmgui 'e%%(‘ mask)s/“sJ ir'b(r%lce F%gemf)ﬁ%gém%%aﬁi %]%tﬁb% "é%tﬁ‘%ﬁ?engnd % cvara
thyagehole)t e phy dnegk -pprvtess iRt mbdudi BN idr ifrusee.

+$OL elxarrpl for .open-road aEpI I cations, imge |
PEQTH 9 1 onf BsqTiopirefit 2fhaleBel holntedimams @qde sition

equEBIEY ,bade® XS thed phit/E Heh Ul 88vOFodle UM ROSEHRN kb is used.

gantrl es. Sone open-road apEI,lcatl ons may use
FoR fif O ORETHO8E BERI Heat hens oakivege @saudisition
eqhBReeased, (¥ ok RAOLALSLYLRY e B 15

qequi prment nmount ed on phy(s)i ca st?‘g%%‘{ﬁ%}g’s cgrgg e égg,h
SEIHeIresh e i PUrEPSEnbadYt t gant tbeequi Pmentoprmumbad

&t (" el .o The, | e acquisifi
apé)ryolduﬁ%%l i iutﬁlc%lﬁ g&? }r@%}é}: ngC EEREOnEht gifcsﬁ‘d;?s%%e roadway
as viehi lcl e Iserestesedcdmer asl1dogtht 2t yile 5 yegdEinka tdonet ey use
ents. . Vehicle, sensors can detect the presence of

IR Meined o) B, BT SR8 GrEfie i SF e = Farers.
ingteachpifircer de addinBba toBggsiphedhamMmeidd @ver¥RBUChHe in
thsensod;s may i nclude one or nore of the follow ng: (1)

T asEIEBMi ¢/ ni cr onave devi ces - these devi ces,

COﬂmmHNﬂMdgﬁeﬁchﬂibﬂtﬁbhiﬁ@@ﬁlgT@@ﬁﬂﬁitfﬁéfﬂ&éaﬁ%ggqﬁg
(I TS) applications, can recognize thHe presence of a
COMRAMCIS S pASYIVEEirAEoP ARSI, reqeeing dilwdtizing systenms,
or S0 gtk LIS Mo ATUAL ISR H0SBRenence of
a Y%j(ﬁlrﬁatai%y Papyddet hgssizghéiﬂ:l @Fl)&\hitcﬂ'ligmrri)ex usegrinto capture
onécg¥“d3¥% Hg%ges of the vehicle. Vehicle sensors may include
one or more of the following:

(1) Laser/sonic/microwave devices -~ these devices, commonly
used in Intelligent Transportation Systems (ITS) applicationg,
can recognize the presence of a vehicle and provide information
regarding the vehicle’s size, classification, and/or speed.
These sensors may be configured to provide additional
information about the vehicle which can be used in identify the
vehicle and its use of the toll facility, including trip time
and compliance with traffic laws.

(2) Loops - these sensors can detect the presence and the
vehicle type by recognizing the presence of metal masses using a
wire loop embedded in the road. Loops can be used as a backup

to more sophisticated sensors. Loops can also be used as a
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vehicle and its use of the toll facility, including
trip time and conpliance with traffic laws. (2) Loops

WO 200h@389%ensors can detect the presence and tPEI/1B2006/002738
vehicl e type by recognizing the presence of netal
masses using a wire | oop enbedded in the road. Loops
can be used as a backup to nore sophisticated sensors.
Loops can al so be used as aprinmary source of data to

t Lcl es, . classify. vehicles,  tri r _caperas,,
prgﬁéggr%%?gggve i%ﬁ%@'%ﬁbn e Hﬁﬁéb%8?gggf%%§%%ydﬁiﬂ§@es'
troggen cameweof drabgsromMiide aehiBlt LOGRat@REI@tPr RUAM based

such as Dianmond Co uItin%L s I DRI S(r)_system of
onElIERI NGRS T, ThiCEReKIHRof STt S) 19PP (R BlamrogTa

SUSRNSOI 51 amdite SErERNIANS / BB Y DRFLE §y§98&iBPOM@cﬁﬁﬁgﬂamshire,
acrgss,the roadway, and detect the presence of a

Ungeee cf 8P e@®d upon interruptions in the beam This
typespfr -B@¥ Rerksed L”tb@éé""‘séﬁéb?é‘%%ﬂe&nﬁt
I e es. (f)

traffic is channeled into tollbooth- sty
coppi s seemoracrosgeltihel goadyape ardodaiced tisd nresence of a
GA8%L as ' | Lok i es_of t r oadwa
Ve Pone Toeh catag PRECBPadinbBopedh ey DB of
seffhes engyanes asal sim dasthélusédnbowheeor tra fBPesid @hanneled

; hj i dentification. Caneras can be used to capture
ln?ﬁa%égf%ﬁéghﬂﬁ%%%%:%%%?Srheir i denti fyi ng

chatart@st sdd I sedsdirsexaiphecleh@yy cB8 Becdged:dP using
caﬁgner te a vehicle_.identifier such as a vehicle

TR MU Asdy BrradRornigeder af | Heerseadiant €or

chéRg®s apndida it A9 rREcHbd bal o GO FRY. Capldle QR ras

or nore images of each vehicle. Digitizing systens
212Nt t RS thirecerdi mrIeer fer | vehhel ogl demterfdsation.

ar ecatidiths (it GRAITRIRY EBNCRB: EOONERLEDS 1 O SERAIALS ]
,.digitizing hardware. This grgmare ngysiéﬁlf%ﬁﬁé}es and their
iderell Eatndl Pravvedsinigtdesi.ceFbor canapbg; t chely gidalbe used to
e SOPVEL S1 QIL 9 . IR, sed on _an_input devjc
J |nst5%led 'R A géﬁgﬁgﬁ%ﬁﬁfpgggﬁc%ﬁp%t%??1%#?§HQﬁﬁfe number
baped fon mmadidiageons of inetheaspiaEs. ascam@ges may be analog or
digital, and may capture one or more images of each vehicle.

Digitizing systems convert images into digital form. If

analég cameras are used, the cameras can be connected to
separate digitizing hardware. This hardware may include a
dedicated processing device for analog-to-digital conversion or
may be based on an input device installed in a general-purpose
computer, which may perform additional functions such as image
processing. Lighting can be employed to provide adequate and
consistent conditions for image acquisition. The lighting may
include strobes or continuous illumination, and may emit light
of light in the visible spectrum or in the infrared spectrum.
If strobes are used, they may be triggered by inputs from the

vehicle sensor(s). Other sensors such as light sensors may be
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processing. Lighting can be enployed to provide

adequat e and consi stent conditions for inage
wW@eweait3i4p8 on. The |ighting may include strobesPOr/1B2006/002738

continuous illumnnation, and may emt |ight of Iight

in the visible spectrumor in the infrared spectrum

If strobes are used, they may be triggered by inputs

fromthe vehicle sensor (s) . Other sensors such as

light .sensors erequired to .control the_ imge )
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| evel . I'mage processing may inclu yI ng
thgi BrPages shi Frer fetnnles obra vehhcbee{ éngge ¢hea rear license

1bikgen o) i w t.hin_the.imge, and

P angf y??nght %Sée(;? Z}%ﬁ/tg?e%o SF{sF§2ha lfﬁ%?ﬁd%f%tbefsi’cé‘}ay be

prohesaed exnd eclog nifdswit  QCRparetiepl abteMigdi tige Mst likely
| managenent system

< UEEsEnab s et Alese Tos Lol mengoerenl_svsien,
mayeshelude piacessiitgy loeatedrahgtishshervhenfed BYES vehicle
(eég?: Qﬁguilgﬁkééﬁgﬁﬂﬂf%nggt%eﬁgggg?'gﬁiﬁgg the image, and
analyzing those features. Analysis may include optical
character recognition (OCR), template matching, or other
analysis techniques.

The toll management system 10 may include other systems
capable of substantially real-time processing located at the
site where images arefacquired to reduce data communication
requirements. In an implementation of local image processing,
the results may be compared to a list of authorized vehicles.

If a vehicle is recognized as authorized, images and/or data may
be discarded rather than forwarded for further processing.

Images and data can be forwarded to a central processing
facility such as the image database 14 operating in conjunction
with the billing engine 22. This process may involve a computer
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requirenents. In an inplenentation of |ocal inmage

processing, the results nmay be conpared to a list of
w@eiokhos44geed vehicles. If a vehicle is recogni zedI/m006/002738

aut hori zed, images and/or data may be di scarded rat her

than forwarded for further processing. |mages and data

can be forwarded to a central processing facility such

as the i mge database 14 operating in conjunction with

%he billing engine 22. This process may involve a
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coRERverl b1 5% bkl $aR i on "Rl ERs) Suppt Fg network
lSn@naMavéabeen processed Any unprocessed i mages can be
han ed as_descri The dat.a resulting from
|nage 805§§?h§e€r %35% d?“U@ﬁ@r§Pfenﬁ9yb80§eB%Y%IQEPn
prbﬁé@séd@ cahgganpLScedBd@ fhafed™RBNSbe handled as described
12 |IC&%IOH specific or jurisdiction-specific criteria
SDPYE - ¢ ORPF BRES ﬁ%"?/u%"el%rﬁr% rlét?lgleypﬁf@c?ﬁélbgl (regote or
ce@BghNe Ry KB §@§a£5€6& iHﬂBithﬂE%t%§§ g§ nogagge{ﬁgg meets
required confidence |evels may be
aPRAAFEESRRI SPeOEEES| P . J yelchdidhrisin- ppecess::ngrneyrla for
hR¢ i n E_nulti
o eee el B R NN B R 2 o
thﬁr@&bs§|h@n@hedahmgeesw&ﬂﬁ cwipariengnphecyas nbiscodii dence

| er - by ract r co arisons o
R e R e R e T R OTBRS (odry B fpnal
prbpeeasagpMaYe1m¢Emﬁ£ | foraraddigil g X dapkenihhigi WREEHLS)
muﬂ%Xp rocesse ne or nore specialized algorithns
o]

Fec @%9%fn% |?¢% 15 &t&s agpileplgi Anfypedependently

protykesngstd Afagdatasd fddiPaz P theukakyj UE| sdrrﬁié GfHy
se, al orlthns may consider the validity of

mEH&FiﬁcF]é?‘é Forr é%ﬁé??fpfo@qq% CoORPEKS SPREcRS et atesul e of
op@ﬂbh@'@H&ﬁgcﬁéfeﬁécé&nf@ﬂﬂ?W%G@§SbﬂntkgaﬁyégﬁséSﬂfﬁkéi1mage

background |ne%es) or ot
In another example the 1mage( ) may be processed by one or more

specialized algorithms for recognizing license plates of certain

- types or styles (such as plates from a particular jurisdiction).

These algorithms may consider the validity of characters for
each position on the license plate, the anticipated effect of
certain design features (such as background images), or other
style-specific criteria. The processed image may be forwarded
based on preliminary processing results, or may include
processing by all available algorithms to determine the highest
confidence level.

Preliminary data may be compared to other data available to
increase the confidence level. Such techniques include:

(1) Comparing OCR processed license plate data against
lists of valid license plate numbers within the billing system
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style-specific criteria. The processed i mage nmay be

forwarded based on prelimnary processing results, or
woreaeitsmabgide processing by all avail abl e al gorP€TmB006002738

determ ne the hi ghest confidence level. Prelimnary

data nmay be conpared to other data available to

i ncrease the confidence I evel. Such techni ques

i nclude: (1) Conparing OCR processed |license plate

a.adai ' of valid license plate nunbers .
e ST REBEoPt PhEe ot Brfetic i febproppRaFes Teaistration
aytiporddiycti on' s notor vehicle registration authority.

2 ring other data_obtained fromsensors at the
fn%a?ﬁgp ?8‘88%‘6?19 (Sther kA mRiad nsdz Eyomoskpeans at the

imalangClethsions (Shch hes VRl I1® 189St %EeﬁnB{;}HeéhL?%cteristics
rgglstratlon nunber recogni zed by th system 1n the
oL EBEgNPRLELF UFESHF kT oM Widdm thel tieglietiratiedi ntioas.
re3hnerRak{ Ngnd h } Staat, other, data to . .
i e%gr ds f r%m ot h%égﬁ’es{r?egh%ﬁ,r%r%gggrl §of ufﬁiéjscé%orbror in
muditgpllgr Jyehfdietiming other facilities on the same

day, ;0r ' facility at other times) . (4)
Cbnég?ing§%§%¥%$£ §|%égﬁﬁﬁqﬁ?%&&?aaﬁaaPEE?rs@% @gto tecords
frphspshef aiahe'gsl eez;gngefeﬁqdrlmis @gt @tl'l_e;__Bﬁm?SSroéitﬂff‘éﬂl\?‘ehicle
. 1.ng rin or vehicle identification is
us%é@c??ﬁ%ﬁ %%Cﬁ%’?%l%set% Ith5eisgRe €8y MBRUBFLYI viles Frjne
fathéitpegesothietatfnds) confirmor override the results

of zggo ted processing. |f additional processing
provrdes-3"% 9 WRhifle fdngecorant céata depeinsevatiqred

1ikbe 6esWbhidme dﬁix?gélfrlﬁ!thf‘taraa*ﬁ‘a.fo ﬂ@rggg 4P \treqi?icleﬁz

.billing engine 22.7 1 he required confrdéence Tev
LipgphrBYipe éh?%ﬂﬁRﬁLVQHiﬁlﬁaﬂdenaﬁfbeaképm fordésttiteed in more
detgiersocg,or discarded. The billing engine 22

processes the information captured

(5) Manually viewing the images or data to confirm or

override the results of automated processing.

If additional processing provides a result with a
particular confidence level, the resulting data then can be
forwarded to the billing engine 22. If the required confidence
level cannot be attained, the data may be kept for future
reference or discarded.

The billing engine 22 processes the information captured
during the interaction between the vehicle and the toll
facility, including the vehicle identifier as determined by the
image processing module 25 to create a transaction event
corresponding to an interaction between the vehicle and the
facility. The engine 22 can store the transaction event in a
billing database 16 for subsequent payment processing. For
example, the billing engine 22, alone or in combination with a
Customer management module 26 (described below), produces

payment requests based on the transaction events. The
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during the interaction between the vehicle and the

toll facility, including the vehicle identifier as
waledensdsped by the i nage processi ng nodul e 25 POT/TB2061/(2738

a transaction event corresponding to an interaction

between the vehicle and the facility. The engi ne 22

can store the transaction event in a billing database

16 for subsequent paynent processing For exanple, the

trahkkk NGH I Lnati o
rcustoﬁg?ﬁn%%%géﬁ%ﬁ¥9rﬁgﬁleqﬁg dég s éﬂage¥%ﬁﬁges based on a
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S t ransact.ion event .data may i ncl ude
dﬁ\é%%l ?gc%rér gese}b]a@eed Sor?rzig\}é’hﬁéﬁe%sﬁ%’é%%h% volving a
faspectii c ok sk Sciindeadildd ie®@@nt@ chhi BeCOSRIEEPASEH pilled,
ehicle's origin and destination involving a

foFaEFP%P S TRESP] (SRS G é@@n?@léﬁwlb@ gorprded and
bi | ey, Dé @XM Bmdit 378 n@%@o&ﬁttggtiﬁi%&‘%y the

met hods: (1) Deducti ng paynent froman account
VeQéFéBI PERRE By AEREALSH -l @ogv\m:ampileopehatmllﬁmg database 20

caﬁxﬁaphgedtiﬁféﬁé%ﬁ'&k‘gg %ieﬁ% be “S?ﬁ %h%gle owner.

an account record for e omn r
Inehern aceaeintacenory rsawrdnclandénal néé es enefeten@N&o one more

trgﬂégc{.{@ﬁw@&%ﬂtog] e\ﬁent 3 erl ggpggeéﬁggggafé:%}%%’hé statement may

ynent st at enment e

ber egsse@radd OVTEr t@:f tthe réegfiistbeed( ym&enst athdGréhicle.
pap 5 d _sendi |t to_the owner of the vehicle

bi
u3| é?ﬁﬁﬁ? EB&HF’ §Id§Pﬂée6n§r8%?%?%%h4%|%9 the owner of

theege]sicﬁlaé honideeonthili3)yy Buesenti 88 ahe&! £C4H Aixfaidile
redeflned account for the vehicle owner, host &

reg??ﬁﬁ SRR tHREShput er 12 or a third party (4)

Subn t thikehtlidd 40 chRerd p e
regi stration aut gklty or ?g§ea§ %r? é;ﬁ?ﬁﬁﬁned account

foﬁa&h%hYehkﬂlﬁaqwﬂarecﬁ@@tedremghehebyehmel¢bmputer 12 or a
thi£gisiF@fion renewal process or during the tax

col I'ecti®on process. Billing may occur at regul ar

i nt &k v@BEdhmidgrtiwigera bill to the appropriate vehicle

registration authority or tax authority, permitting payment to
be collected during the vehicle registration renewal process or
during the tax collection process.

Billing may occur at regular intervals, or when
transactions meet a certain threshold, such as maximum interval
of time or maximum dollar amount of outstanding toll charges and
other fees. Owners may be able to aggregate billing for
multiple vehicles by establishing an account with the computer
12.

The customer management module 26 can allow a user to
interact with the toll management computer 12 over a
communications channel such as a computer network (e.g.,
Internet, wired, wireless, etc.), a telephone connection, or
other channel. The user can include a party associated with a
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transactions neet a certain threshold, such as maxi mum
interval of tinme or maxi num dol | ar anmount of
wouiostiangs ng toll charges and ot her fees. OMePGI/MRPOAND2738
able to aggregate billing for nultiple vehicles by
est abl i shing an account wth the conmputer 12. The
cust oner managenent nodule 26 can allow a user to
interact with the toll managenent conputer 12 over a
verfiQIRUBLCAL! G5 GRADPSL: UL fcfeqm; BlpRebBE Korivate
(e.g., Internet, wred, wreless, etc.)), a tel ephone
autdwmiéyt respoveibl defor haammedenefheofusde caniilnciuge, aor
ty assogcjiated with avehicle 22 ., -owner _of the
orr 1eB0°0Th8 EHptb Adartert msily’ P8engrirgee o
corfdmandpagefiehbrafatdeah@csdftwa8 modtulet kehrigated TH® handle
ust oner nanaﬂenent nmodul e 26 i ncludes a conbinatign

cus§omek MREFE2SRUCEDT FUGR A Pl VRN Jaredepsihafiafele 26a,

a GWeeEhahBbenast i 9O&uBeCIE1 S aa%%h@htng@éggﬂgﬂﬁg module
nodul e 26a, a di spute nmanagenent nodul e 26b and a

26 pay it "PRBEES3P NGRBEYE eSPBere BiRearsd eehréaunpl sysh as
I3 ac ni ]

o S O L e ok ues
mafage asgounbdubragéncat | neduls &t sudlowas useter sath as
.Cl.ea ount _with the, em 10, assqciate .

motch ISR ES, BReBFE Ml o ftovht B THE VPSR fnsaterGiate
mulftdipliehechd cdant wivh evhi regeso@ss,06iiaived ransbcthose for the

Acd e mentat FBAG A QREToToLminG o EHeGe CReoFackiphy., and

makeAbagaeass bhl thegaasdus®! | ect igk INRLtaRion, a user
associated with notorjsts that have used the facility.
resgosdpdsuternihageaeht L odtAR B arapPideinpt apdseohbpgtion

inflcniicSRut 8s8BOELEEE §I BRSASLS LN LR HalteiE vACEQURt Enand
to resolve disputes using the conputer 12 or third
fagidrittives. Disputes may arise during billing situations.

AR, ESTRAGUELTGSALNE R TGS Ll <
dispute specific transactions on their accounts and to resolve
disputes using the computer 12 or third parties. Disputes may
arige during billing situations. The module 26b may help
resolve such disputes in an automated fashion. The module 26b
can provide a customer to access an “eResolution” section of a
controlling/billing authority website. Customers can file a
dispute and download an image of their transaction, the one in
question. If there is no match (i.e., the customers automobile
is not the automobile in the photo frame), the bill can be
forwarded for a third party evaluation such as arbitration. 1In
the far more likely case, the photo will show that the
customer’s automobile was indeed billed correctly. Dispute
management can use encrypted security in which all text and

images are sent over a computer network (e.g., the Internet)

using high strength encryption. Proof of presence images can be
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can provide a custonmer to access an "eResol ution”

section of a controlling/billing authority website.
w@uebosmrs can file a dispute and downl oad an POEIBER0@H002738

their transaction, the one in question. If there is no

match (i.e., the custoners autonobile is not the

autonobile in the photo franme) , the bill can be

forwarded for a third party eval uati on such as

i{ration. far nore likely case, the photo
erleddeln theB, ch8, RESeLEY SRS AT st b SR dge o
elsidtretdicomreethygrk Di sput e nanagenent can use encrypted
secyrity in which all fext and inmages are sent over a _ .
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t@%s?%ngF@EFFoﬁ?Eeﬁﬁf%rnaﬁ?? POy et PpyBeatskagittance is

inTeghdl Qo%ﬁco@rQV#QﬁérféﬁE%kf”EHéﬁ3/Jgﬁh'gr08§§§EQ9 could be
paynments manual Ty or electronlcafiy, deﬁén I ng on the

u itot §pBEerecehy eprpForinfama e on fintayrérttronic format for

£ ot LSihp t f f,. a pa .check, then :
R BECELE0. L AT i PR LB LBl e 50
enpifoyedat tbani atandhed te e terdrordrafayhentf wethfi ques can be

el ectronic paynent is

ué@&pce%%ing. M éhe other.handé(}{il1 s,
enpl oyed, FTHER" st BN BRI BHiS 3545y 78Rt SHBERAF gRkkling
metaodse suskdas Thea@ayT@IM1 RINCETTY NG 10R44ba1266a6@0nt (e.g.
support billing nmethods such as traditional nmailing,
us&P%ﬁFr Sﬁﬁglﬁﬁ%é‘ﬁt @Y iy spagtedredcaPd, Adbpnated

Ché&&dngsﬁéﬁbeC@fﬁms&ﬁtfﬁﬂﬁ”ﬁgfﬁ%dgde@ﬁhﬁgnﬁbwég ., .send the
transaction) ,periodic billing (e.g., send the biTT
bl PRRY Dl af ¥RF F§E Lip siPQre rsiiog ng ehtbshehdldoror other) .

THa! B8khent ThEoPAYEERY Iwcﬁﬁgessz' g%?,;ﬂggggéée 89$c§&19€£f§nd

di scounts and surcharges base ency o sage,
sugehpsgesf bpagdeen , firquenmy off fumeidlel, t metibageof Th€yment, or

cipayen ; S| dul.e 26¢_al so_can support ment

B P IO, T R eBHERR BT cnec

capr suppSK hgpapnacte Ssb Xig: qrayute fie tthadisngueengwat r&fi @ional check
hicle registratjon (with interest accrued) ,

V
Prg%gg§%8ﬁrc ﬁ%&%%ﬁﬂqgcﬁqxﬁﬁpt during renewal 0f a vehicle
registration (with interest accrued), electronic payment, direct

debit bank, credit cards, pre-payment, customer-initiated
payments (as often as the customer desires), or provide discounts
for different purposes.

The toll management computer 12 communicates with external
systems 34 using one or more communications techniques
compatible with the communications interfaces of the systems.
For example, communications interfaces can include computer
networks such as the Internet, electronic data interchange
(EDI), batch data file transfers, messaging systems, or other
interfaces. In one implementation, external systems 34 include
law enforcement agencies 36, postal authorities 38, wvehicle
registration authorities 40, insurance companies 42, service
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debit bank, credit cards, pre-paynent,
custoner-initiated paynents (as often as the custoner

waele®snegyy or provide discounts for different PCr/Rree02738
The toll management conputer 12 conmunicates with
external systems 34 using one or nore comunications
techni ques conpatible with the communications .
interfaces of the systenms. For exanpl e, conmunications

et C C j e er netmorF% such.as the,
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in%urance conpani es 42, serviceproviders 44, Tinanci al
lo§?s%8ﬁ§’46 and a honel and securityagency 48. The

extEhéatoSySﬁ&ﬁ&géﬁ%ﬂ%“&dﬂﬁﬁﬂéﬂa1@rE&ﬁt?neérﬁggéiéhd exchange
._argani zations that span one or nore geographic
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reght biRenkbrnYeriines 136 laFoendoanphentasyyedhs) e @ mat s

' i £i t C er can _subm.t substantial|y .
dng§F§{%¥gg??a%§%c§|oﬁ?%ﬁg %aﬁﬁgﬁFéﬁéeneﬂfagﬁ%?%ﬁﬁ?ﬁq4s° can
bef grhmi ste@f foedvdiyidles lcawretiher ﬁgﬁfaaaoagﬁrﬁ&tlt@ﬁals or

; ' I he subnmitted for vehicles . .
Vlérg??%ﬁ%éﬁ%éfaacdé%sgc REPPS dS0f -vPBP&FLRg: tvakghte violations,

misegugaplanss  £.4E tIREeGprdprwatahteMbol-atspns; gﬂl%ﬁzlen(ga .g.
| at es jf.the appropriate sensors are in place(e.g.
1aPefliodteinich vietgstoreons dssassbed berbabowsight

senebgs} ﬁ&ﬂiﬁﬂfbn'd@ﬂé@ﬂogﬁ)qetﬁg&8£§$Fi@$i rrigﬂfgﬁéhrecords
vehi cl e records can be conpiled an or war ded 'i'n

caBabeheeTP bt Pish fdrsrgdsfovhdbdt bes avbesddrae it s
peggeahob 1Al o gl | dent f1er i abaes

enf Bire diwkght ] igdrest eshicle identifier database 20 can be used
to store the lists provided by the law enforcement agencies.
The term “highlighted” refers to the notion that the law
enforcement agencies have provided a list of vehicle identifiers
that the agencies have indicated (highlighted) they wish the
toll facility to monitor. For example, when a motor vehicle is
stolen and reported to police, the police can send a list of
highlighted vehicle identifiers to the database 20. When the
vehicle highlighted by the police travels through facility, the
imaging processing module 24 determines a vehicle identifier
associated with the vehicle and determines through certain
interfaces that the particular vehicle is being sought by law
enforcement. The law enforcement authorities may wish to be
instantly notified of the location of the vehicle (and driver),
the time it was detected at the location, and the direction it
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The term "highlighted" refers to the notion that the

| aw enf orcenent agenci es have provided a |ist of
woehaba9s dentifiers that the agenci es have i nPCTH2065/002738

(highlighted) they wish the toll facility to nonitor

For exanpl e, when a notor vehicle is stolen and

reported to police, the police can send a |ist of

hi ghl i ghted vehicle identifiers to the database 20.
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errors can be reduced.

The toll management computer 12 can interface and exchange
information with vehicle registration authorities 40. The
registration authorities 40 provide an interface to exchange
information related to the owners of vehicleg, the owners’
addresses, characteristics of the vehicles, or other
information. Alternatively, this information can be accessed
through third-party data providers rather than through an
interface to public motor vehicle records. The accuracy of
records in the various databases used by the computer 12,
including vehicle ownership and owner addresses, may be verified
periodically against third-party databases or government
records, including motor vehicle records and address records.

23



10

15

20

25

30

owner. Since this occurs before the bill is mailed,
billing errors can be reduced. The toll managenent
w@ovps4ars 12 can inter-face and exchange i nf or h@&r/iBM06/002738
with vehicle registration authorities 40. The
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prOV|%érs or collection agencies .

The toll management computer 12 can interface and exchange
information with financial systems 46. For example, to handle
bill payment and collection, the computer 12 can interface to
credit card processors, banks, and third-party electronic bill
presentment systems. The computer 12 can also exchange
information with accounting systems.

The toll management computer 12 can interface and exchange
information with the homeland security agency 48. The office of
homeland security can automatically provide a list of
individuals for use in the highlighted vehicle identifier
database 20. For example, registered drivers that are on a visa
to this country can be automatically highlighted when that visa
expires. The computer 12 would then notify the office of
homeland security 48 that the highlighted vehicle identifier
associated with the person has been detected driving in the
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The toll managenent conputer 12 can interface and

exchange information with financial systens 46. For
wex@apsa9st o handl e bill paynent and col | ecti oPCT/IB2606/002738

conmputer 12 can interface to credit card processors,

banks, and third-party electronic bill presentnent

systens . The conputer 12 can al so exchange

information with accounting systens. The tol
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toIﬂ JeaiRi-and gseedb kst Yrd8 Ldhat 4éﬁiélé1hEhghkﬁ@rﬁéghehebetween
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theysteddicd@ @pevEngolh Eaetblinfr yodntolusdl dgades ehdegenerates a
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above, data captured ron1t wsinfo
loqaﬁﬂyy @ét&Eagéacamdn»sare¢f¢mﬁnnhfUthhduamamagélle, and any

ot:l‘f@:t Qﬂ%%ea J.t.LQSl?h lg‘fl'?engsen Q %P%ﬁ}hee fafc&IllggCﬁe i

Ienenta ion

spaﬂﬁu cige)an mhbeiaageooaﬂebawpﬁsﬁdﬁaﬂﬁﬂﬂhﬁ dmage-prbokising

cilijt captures i es and generates a data record.
modi}d oY whiER, He B PR e deE O e rdd i gent) Skate, and

a @fnfidRmSACEheRorarbel esencRRIhe i mage file, and any
oth{ data avail able fromthe sensors at the facility

(e.Xgtts slﬁléeama%fl%) canthe 3988k tarkhse Jedss&§ceEdt he(This

prdd@ge Rl ecess EGtEPdHfgngr@lsﬂBrPrth%eg%?{t%ﬁ facility.)
vehicle identifier, a state, and a confidence factor

Thy slat@adifCpaRi epe imane stile oramtiicorsesdn tse thédedntoal
o8 92 S8 S T OSSR W, U ghace, ona
refrasmegdand i(mhgedfiitgonah eoserdino itsherecpritredl to identify
the vehicle, or (b) someone wishes to verify the transaction.
If the confidence level isg adequate, the data record can be
submitted to the billing engine, which can associate it with én
account and store it in the billing database for later billing.
If no account exists, the vehicle identifier is submitted to the
appropriate state registration authority or a third-party
service provider to determine the owner and establish an
account. This process may be delayed until enough transactions
are collected for the vehicle to justify issuing a bill. If
confidence level is not adequate, additional processing may be
performed as described elsewhere.

The techniques described above describe the flow of data
based on a single transaction end-to-end, then looping back to
the beginning. In another implementation, some of the functions
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facility. The inmage can be stored in the image _
dat abase, and referenced if (a) additional processing

WO 2006881408 ed to identify the vehicle, or (b) SPIEDEE06/002738
wi shes to verify the transaction. If the confidence
| evel is adequate, the data record can be submtted to
the billing engine, which can associate it wth an
account and store it in the billing database for |ater

de st 140 mahf HRO cFeEOURL 1 §XhSES st VRl Clgd den] %laggte

is submitted to the appropriate state registrati
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event-driven or schedul ed, and nay operate
me §57dsH St éntiLghRYo fenkrel herci Koy edamliag deateoiiyrs to
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vehicle imging. The inaging process may
Coﬂﬂﬂnﬂﬁaéﬁewﬂthlﬁhﬁuaqugpmh@tpa@s@hﬁxtqﬁlz%nndMUd @iatr images

h
E b R Eo R ar (P4 (T Ak WHAAGe Sonerainren:

Foﬂﬂexampketlph afdthp t@lhvmﬂﬁagbméﬂﬂ(Hy%t%ﬁﬁﬁ@ H& explained
can send a nessage to a hi ghway

Wlékﬁ reP§@|EPt§q§ TRy controllers to the

poszsuchl l2i iy af faBwi aﬁaﬁle%f a&utiwlezr%t%ﬁfdhololf%%e%i‘onlc
. ﬁfnnunlcate with the equipnment at the toll site to
O

SRFEYE s PERFEReTeAREPds RAT IHatlatiivhe pirogess 100 for
mardRERNIA ohd 16BEUE §8nidhe pRelald CH]:Sszot Eafetetrvglded bg external

nanagement system 10 is explalne Withr nce
syshems, 32.-5. TP| Gllpstsahef | bw etmraxagfplan iinplienessanednthat

la%ﬁeﬁgd%eghgﬂkcagen01es 36 generate a list of highlighted
vehicle identifiers (e.g., license plate numbers) of drivers
being sought by the agencies and that the agencies 36 wish to be
notified when such vehicles have been identified using a toll
facility 28.

The computer 12 obtains (block 102) highlighted vehicle
identifiers from a party such as law enforcement agencies 36,
In one implementation, these vehicle identifiers can be stored
in the vehicle identifier database 20 for subsequent processing.
The database 20 can be updated by the agencies with new as well
as additional information in real-time and/or in batch mode.
The law enforcement agencies accessed by the computer span
across multiple jurisdictions such as cities, municipalities,

states, regions, countries or other geographic designations. Aas
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toll managenent systemrel ated, particularly a process

100 for managi ng highlighted vehicle identifiers 20
wEe@eislaoB by external systens 34. To ill ustratBCT/IBR0@IN®2738

exanple, it is assuned that |aw enforcenent agencies

36 generate a |ist of highlighted vehicle identifiers

(e.g., license plate nunbers) of drivers being sought

by the agencies and that the agencies 36 wish to be
a mesiltedtbetompiateny eld 05 Jraveshkeennk t'%' in
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as clties, rTUI’]ICIP | S.e .
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nul ti gl e JUTEE & &he dRagenprosess bl mashale.25The
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S 1ht § diiSethRce Tt kbevéatebasaoiand the facility

28. THeO I iR E 1 ot [ couy sition modul e 24 can .
be used to acquilﬁela%ﬁlggglrgﬁen%r ggli(?r%]@e]s&af aaxf%ﬁcéeelﬁntlfler
bagqd Gy \idies cpmtowgld ambgei | | Fyr seredmpise 2 d0ldi d@aded
Fheses e red.in the jmge database 14
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angly sigohecésdiquest eohbhquesw Camdss apPliRd it ddhatabase 14,

Th .89, es,to help reduce the size of the

B R P R alEh ek 15%n i pironnbo) taom one
or vetriec limaigeentitl kel ibased ﬁibﬂ@31§49kyw%%ibq%ge'Tﬁgrextracted
vehei)%%pl'%’? as di scussed previously, the image-processing

A &dsm &gﬁegﬁpp?nihgg%tored in the vehicle identifier
database 18 for further processing.

The computer 12 compares (block 108) a captured vehicle
identifier with the highlighted vehicle identifier. For
example, the computer 12 can compare a captured license plate
number from the vehicle identifier database 18 with a license
number from the highlighted vehicle identifier database 20. As
discussed above, automatic as well as manual techniques can be
applied to check for a match. |

If the computer 12 detects a match (block 110) between the
license numbers, then it checks (block 112) how the party
associated with the highlighted vehicle identifiers wishes to be
notified. This information can be stored in the wvehicle

identifier database 20 or other storage mechanism. On the other

27



10

15

20

25

30

| ysis techniques to the raw inages in the inmage
32?a%ase 14 . Tﬂese anal ysi s techni ques can extract a
wo r@ensedhunber fromone or nore images of a | PCEMRB06/002738
plate of the vehicle. The extracted vehicle o
identifiers can be stored in the vehicle identifier
dat abase 18 for further processing. The conputer 12
conpares (block 108) a captured vehicle identifier
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FIG. 3 is a flow chart of an implementation of electronic
toll management system 10, particularly a process 200 for
managing payment from a party associated with a vehicle that has
interacted with a facility. To illustrate, in one example, it
is assumed that a toll road authority decides to employ the
disclosed techniques to handle payment processing including
billing and collecting tolls from vehicles using its toll road.

The computer 12 captures (block 202) an image of a vehicle
triggered by a transaction event based on an interaction between
the vehicle and a facility. This function is similar to the
process discussed above in reference to block 104 of FIG. 2.
For example, the image acquisition module 24 can be used to
acquire one or more images of a vehicle 30 as it travels through
the toll road 28. These images can be stored in the image
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Once the party has been notified (block 118) of a
mat ch or the match has been stored for |ater
woeaobfidqaet i on (bl ock 116) , the conputer 12 r eBCIER006/002738
executing process 100 begi nning at block 102. PIG 3
is a flow chart of an inplenentation of electronic
toll managenent system 10, particularly a process 200
for managi ng paynent froma party associated with a
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a transacti on event

tﬂenﬁggcegsad¥§g?§ééﬁtrl red b SRECGebPcPeoaRdL@E of FIG. 2.

based on an in eractl

Foragkkinpye, Thhe imﬁ@é‘*mfbdéssi.dﬂg hdautl@ bhecRh0SESSsed to
ex &gggsgeg agove in reference to block 104 of FIG e2 )
or exarrpjr% ‘f% LRJuicsier icsnmaveuivages caf delicense

Plesedof othe QudlifcDNE OFhdEY Q,elh!':[%g_ s le 3
travel s. t hrough the toll roadgzéag?Elngg&%ag%%q@e [prored

1nbéh§tg?gﬂc}% %¢ﬁp %gﬁgﬁakgﬁgg@e148fﬁprfﬂutEMEr processing.
prowﬂéséémpﬁbbﬁrﬁé' (EF.%e%§B§?knBQgLﬁ%ﬁé%rty associated

uter 12 determ nes ave
WlFBe B¢ f YL e eleflent tfiero &yt seedchimgea s ictdron
tBoad & Jdot ocess discussed above in
o e?eri%ce t{%ﬂ ock fg% fcagpé ‘ kﬁeF‘é?m%‘k%I]ez Y3 use the
vehyahe - Pleorestian frulthe2Tenan1bei 85661 £ o £Xdd1@Ha R 18 to

sekbonnes, ey, Liom ongon MoLe, | mace ol a L CORE
desennink itthd hegiahiealed bierti bretndatabase 18 Jor; ted with
thés%%ﬁffl £ zsﬁzsa;s%eéé@dﬁis%iﬁmé?’lr spessin

g
munlclpalltles, states, reglons, countries or other geographic
locations. In one implementation, the computer 12 can maintain
a copy of registration information from multiple registration
authorities for subsequent processing. Alternatively, the
computer 12 can access multiple registration authorities and
obtain registration information on a demand basis. In either
case, these techniques allow the computer 12 to process vehicle
information across multiple jurisdictions, and thus process
vehicles on a national scale.

The computer 12 checks (block 208) whether to request
payment from the party associated with the vehicle identifier.
The request for payment can depend on payment processing
information associated with the registered owner. For example,
the registered owner may be sent a bill based on a periodic
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search a database of a vehicle registration authority

40 to determ ne the regi stered owner of the vehicle
was®oasaved with the vehicle identifier. The chtplB2006/002738

12 is capabl e of accessing vehicle information from

one or nore vehicle registration databases across

multiple jurisdictions such as cities, nunicipalities,

states, regions, countries or other geographic
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et.erm nes tha a t is required (block 210)., then
th%ﬁ:trShdgéﬁgﬁfb%sgkgggﬁ)ap%@%ﬁﬁ1u%%ﬁnﬁ?ﬁ%§n§5r5§%lned as a
disrssoel deetievht B sbervehy ched i slentid iRyinkasadtan 881 road.
A transa tloghevent. As di scussed above, a request for
c?ﬁgﬁ%ﬁﬁiyba Ge2BPBHRF s B d™2R i PRY IS MeWs st efnfrom the

redfiydred LAABR GHASHOTLELESIEON e IBHRNALES raYeheas
el ectronic gaynent . The amount of the bill can depend

on 9nhitdengt 6F PrBf the Hharcamuter deedetsumhnas that
pam;ﬂtlr_elsofnoth@equé?g%gﬁc}@eémeﬁ SN \i%hk%%%gggg tH8ock

facility. For eéxanp e transaction even
213)ndihsaterankartine eednt| eo tamtied pariyr tiochbatile the

pa?ﬂéﬁ%ag%%uggEtnegoésegample, the toll authority may have
decided that the computer 12 can handle image processing
functions and that toll billing and collection should be handled
by a third party such as external systems 34. In one
implementation, the computer 12 can interface with service
providers 44 and financial systems 48 to handle all or part of
the billing and payment-processing functionality. Once the
transaction event has been forwarded to a third party, the
computer 12 resumes executing the functions of process 200
beginning at block 202.

If the computer handles payment processing, the computer 12
processes (block 216) a payment response from the party
associated with the vehicle identifier. In one implementation,
the billing database 16, in conjunction with the billing engine
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di stance between a starting and endi ng point on the
toll road. Accordingly, the anount of the paynent

wo epaastserl from the regi stered owner can be baB&dIB206/002738
t he di stance traveled. On the other hand, if the
conputer 12 determ nes that paynent is not required
(block 210) , then it forwards (bl ock 212) the
transaction event to another party to handle the
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executi ng process 200 begi nning at
the stel¥ |%padhart of an inplenmentation of el ectronic

The computer 12 provides (block 302) an account for a party
associated with the vehicle identifier. 1In one embodiment, the
computer 12 in conjunction with the account management module
26a can provide a website for customers to open an account for
making electronic payment over a computer network such as the
Internet. The website also can permit the customer to access
and update account information such as payment history, payment
amount due, preferred payment method, or other information.

The computer 12 receives (block 304) a request over a
communications channel from the party to review a transaction
event. For example, the account payment module 26a can handle
this request by retrieving transaction event information
associated with the customer’s account from the billing database
16. The retrieved information can include image data of a
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toll managenent system 10, particularly process 300
for managi ng paynent over a conmmuni cations channe
WO p@ands4prarty associ ated with a vehicle that he&I/IB2006/002738
interacted with a facility. To illustrate, assune a
toll authority responsible for a toll road enpl oys the
di scl osed techni ques and that a regi stered owner
wi shes to efficiently and autonmatically make paynents
pafirculsimg roheatelibnr 0ado1 Fhey comd W@t ohd PlOVkHeS1e and the
" ( Ioc§b302) an account for a party associated with the
© Hh% identifier. In one enbodi nent, the conputer 12
| N menjcHehican Wt BehBe ASTOUAT; dRNagRMRAL Bdul 8,280t to
can provide a website for custonmers to open an account
the granbikisRg c¥kEc EhenFempayhest i overchamsiput Enfpethabien
rel3icls a5 the LBLALDEL ;o NEIRDSILS Aloq a0 RELT Le! hE
customer to access and update account 1 n or mat ton suc
velis Ysaamentthiei vebiylepagernl £ temunt . alue,lipreeker pedte) . Such
aynment._nmethod. . or. other_ information. The conputer 12
ckﬂg%égﬁb%§ F%Fg t§84€°ap?ﬁﬁh%s?e?ﬂﬂﬁr%¥%ﬂ§%h§ﬁ? gt PYRE the
Intchamtel Stemditbe pahibynidat BvheWRotdANFAGUCANa8VRPbertext

For exanpl e, the account paynent nodul e 26a can handle
mar(lwpse@@%@ﬁe BYTHEL r PRV Ay EFehstR tGTRsEénthe information

ovdhfaigraticernagsoci ated with the custoner's account

fromthe biIIin% dat abase 16. The retrieved

i nfIHEEOMEHEEEN 1P nee bereni ey e (kikeck Fosdpateicbarathe party

AdANIRC W08 LAYRALNENY fhe &%&g{@r' ywehhgl €rece]
agthI bootﬁ“ Tﬁeygonputer 12 sends Kﬁﬁggiqg%%%ugﬁgmgp recelives
the dafegeritdpneventted thetipartyarBhavien lvent, the customer

+£ [ i.oq f laon related to th
carf AIUBERLOTS patoely LSRN YRR 8 MiRe mmen
basgmil arherhe¢hiec| ehedeabi¢lersifowe.in ldieedsagelatie) th&uch
cuégga qanvgﬁégﬁcrypted to permt secure transm ssion

ver t e Met. Standard conmunications protocol s

sudf anehypeptext DRrHepetmNgRIo(ddkMa) 0garnhe Usedparty
agrte%st rt%nspra?yt, Et: gnl :rL]ff: oéggééggegv(ekglotcr}{e 3|1r4]lt)er§ra]1§/¥neht from the
party by deducting an amount from the account based on the
transaction event. For example, if the image information
indicates that the transaction event data is accurate, then the
customer can authorize payment such as by submitting an
electronic payment transaction.

On the other hand, if the computer 12 determines (block

310) that the party does not agrees to pay, then the computer 12
processes (block 312) a payment dispute request from the party.
In one implementation, the dispute management module 26b can
handle a dispute request submitted by the customer using online
techniques. The module 26b can handle specific transactions
related to the customer’s account including involving a third

party to resolve the dispute.
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The conputer 12 determ nes (bl ock 308) whether the
party agrees to make paynent. For exanple, once the

W@ uBbosms recei ves the information rel ated to PEEIB2006/002738
transaction event, the custoner can reviewthe
information to determ ne whether to nmake paynent based
on whether the vehicle shown in the inages is the
custoner's vehicle. If the conputer 12 determ nes

(blotde 3 Qayvinaaic hhae Eééhyp@QéSEsSe&Omek then ok a dispute
rocesses (block 314) payment fromthe party by
re%%lu‘(&q i REoEk divint theoRPTRBL 8 chnte PHraRy secliténg process

3o¢rﬁggﬁgﬁﬂﬂgwagy@ﬁbckF§54gxanple, if the inage
information indicates that the transaction event data

i s Bk&uratie, a Hdewt kbachsebnen twplendhiortiizn pdye@rttronic

ubm t.ting roni ¢ paynent
o) I APk CpRRr SRR Y 1 R dg: o2
recgnaining sna(iiliogk 2880k sthat frde @bf fardlnesdaniceagr ees

. then .the co ter 12 processes (block 312) a
11 L e i Cpdre SPERt: CPRO L Fol patoRoThitohes decided to
empIpt ertentiddmsedheedhs pgti€s MBERgere s IR IR 48R tC8B1ated

ndle a di e request submtted by the custoner
to E@?%lsﬁﬂqfni%ﬁéc ﬁﬁPgﬂuéEY - Thelneriut ke 26iP dasesakgreniques

inegeed forodd=aNeac bhOREnt eLhed 1 e the SUSIHRR S c1e has
account including involving a third party to resolve

EravRleft Shrcsiabn E&eat pad nenthemst he erheso destwd gissobk1p
[ e:Le ed_ ( C , onput er

enlz régﬁﬁggggig%ﬁtﬁ%g§§#%c€%39%%d§%egl&hﬁﬁ%ﬂgfgb oc&ge

reggtermdGowdiers of thewwehacteof an i npl enentation of

el ' ] ment syst partd cylarly a
or st Sy, 130 HREEMRINCSY BP0 PRI dthells o pimenc
reqliffterientt s bar cear To &l pasty ad€sodiaiesd agswmadvehatia
.aut hor.i t s.degiﬁed to enpl oy the disclosed
[

id%éﬁ#ﬁﬁ%fﬁesAﬁo%X%ﬁ8&E§ ChaynEtt RISy PGYRRBtygeduests
mawfbd Qdndratidd bse8i BEeatPer dbeLd 050 4 hRHHAUeS amount
th%é%ggfgagg;%%gssing paynent sone tinme after thg vehi cl e

The computer 12 accesses (block 404) a vehicle registration
authority for a mailing address of a party associated with the
vehicle identifier. For example, the computer 12 may access one
or more databases associated with vehicle registration
authorities 40 to retrieve information such as the mailing
address of the registered owner of the wvehicle.

The computer 12 accesses (block 406) a postal authority for
a mailing address of the party associated with the vehicle
identifier. For example, the computer 12 may access one or more
databases associated with postal authorities 38 to retrieve
information such as the mailing address of the registered owner
of the wvehicle.

The computer 12 compares (block 408) the mailing address
from the vehicle registration authority with the mailing address
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travel ed through the toll authority, these techni ques

hel p ensure that paynent is sent to the correct
w@dwsesaIof the regi stered owner of the vehi cl BCT/IB2006/002738

computer 12 determ nes (block 402) that a payment

request is to be sent to a party associated with a

vehicle identifier. As explained above, for exanple,

paynment requests nmay be generated based on a periodic

1190 n hr | d basis. . The conputer 12
f%@ﬁ@geﬁoggﬁﬁcﬁaggﬁﬁ?wﬁ?% eexraéngf’lsls Ta eoﬁog%{iﬁ%’fi fyrpares
tHeomad Limigl rdgraddeestrof theariy astnaiiatied wot HetBfmine if

vehicle identifier. For exanpl.e, the_ conpuyter 12 may
R e o ST E R R U %&%é&%ﬁmlﬁ%%ﬁre%-
r egiTst takl eBmputborit i @sttnied etyiRike 4100 OLRRE! PR

‘f ch as the mailing address of the registered owner of
a

E97&R BRpEChThERER mplut BPIUSS tet cllek (@340 clrayept afrom the
als st BOEHT ¥i£RN e PRI NG & Qb LRenBALEY maili
Pty SlosBetabbnl ViLAT cRe TRtk AMURAT IO, | EpdrthY mailing
aqreseorpaeered2fnay bl asssrle avrthworisydat Abasesample, the
i.ated .t 0 I orjities 38 to retriev
PR ana0 ! 1pBOtha cAUIGHIL 58 R0 SHELE B nanne
payagirgt predeswnng dhcihdinveticllenglkaeidc amlleetihd payment from

0 : l.0 408) the mailing address fromthe
tr%e%%{lg%reggfis g’%ﬁ:bn authority with the mailing

addOes sheopthhe p@ﬁcﬂaliﬁtﬁﬁwrddnép&wéﬂ 1@X]§@Iﬁleem%h8§ (block
ter co r.es the iling addresses fromthe two
410} WoPTt FB8 pocaerer R T9E (M i &-ta tiegcPegahey (block
4129t ween vehe cdat abgset +af Bl b rildy thencerRULSE 118y address
determ nes (bl ock 410) that the addresses match, then

FXG FBSE5 S bRGEROTI - p e ot Repdpmpuber 12 can
upaai%cHﬁ%ﬁgaﬁ%ghaEQSc¥§%@&”ﬁ3€ﬂ“¥gﬂﬂ3f@’f@?i@g LPeon

mai | i ng address accessed from the postal “aut ﬁo_rl ?y.
autdordkdnpl 40 whehcohpurerrat cmilise eldelreeshmefuisved from
o USSRt QUL Dobane! © ST PLORREEHIG bOSUELRe cne
1ikeliho%d of mailing a bill to an incorrect mailing address
resulting in an reducing time for payment remittance.

Once the vehicle registration authority has been updated
(block 412) or payment requested (block 414), the computer 12
executes process 400 beginning at block 402 as explained above.

FIG. 6 is a block diagram of an implementation of an
electronic toll management system 600 that provides vehicle
identification by extracting multiple vehicle identifiers for
each vehicle that interacts with the toll facility. The toll
management system 600 includes a toll management computer 612.
The toll management computer includes an image database 614, a
billing database 616, a vehicle identification database 618, a
highlighted vehicle identifier database 620, a billing engine
622, an image acquisition module 624, an image processing module
625, and a customer management module 626. The toll management
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the registered owner. On the other hand, if the

conputer 12 determ nes (bl ock 410) that the addresses
waloooaos44pmt ch, it then updates (bl ock 412) theP@PIB2006002738

registration authority with the mailing address from

the postal authority. For exanple, the conputer 12 can

updat e dat abases associated with vehicle registration

authorities 40 with the correct mailing address
conlkitlehe¥ed Ebﬁﬁhhmga99§tﬁ&tﬁugf“¥§t'ﬁ%%g%%teéu%ﬁth a toll

t echni ques nay I p reduce the |ikelihood of mailing a
faggiliityt 6248n Mhé@hr eptenadts gl bddy e@u@leﬁpngndnaaparty

[ r t m tt.an

2sdRAUTIN0 ki ki ha LBRYORD £ LAl S %%]ag e ﬁgzéis&éguter

gi stration author een up ated
GI%WEOHIE@@&SHEdS(hi’OhkeJdﬂdh)na,l tst}e;tcenmplﬁtzer 12

ex%&%ﬁ%@& %%S%gcg?%}gg |nn| kﬁﬂ %59 np@%%gﬁment system

600 ryEl erent at ked d&saﬁlﬁé@%f&{dﬁf tzldvdranage reRbesY SEENFIG.
600 that provides vehicle identification by extracting
T miitt B3 AGERREY e hBehPT i BRI RCTHA IPTRRISE] E1@hathe Image

datid¥a®eAGhg WichR bhe1t ekl daﬁ@e%ééé Y516 heHOleprRARIENENE
system 600 i ncl udes a tol managemant conputer 612.

1dem@ft1@a|tlﬁaan§géﬁbﬁﬁecmut@pe imhidahted velgele identifier
-aha 61 g I
Ga R0 o et LSRR e ArES Skfuigicion
modudentéi2fdi, et hgatiabgsep82c@ss ing bmd>du1n?g Tl ltéle62:2!,stamer
[ Siti nmodul. e _.624 e.pr S
bt D ek SR T T A g TSR
atﬂm]ﬂuﬂmn@@mmmhb@ﬂpﬁbean@lﬂlhmﬁmd:m paistshbae s
i.nte h facility 628, which inter
g e Ar ARS8 DR R e G huth ERG Tmage
dateghise) €4632heThe1lohy oROAGRIEN 6, CAURMERINIGLIZ asatification
communi_cates W th external systens 634. Exanpl es_ of

datahas e léme fbeniabh 1 eReed oreh gt tpn Satebpssr 20, the
blfﬂfﬁg‘@n@ﬁ%ed9§crt96d1Q£§@d$ %&ﬁgﬁﬁidﬂtdbdﬂﬁ%p%%t tBe image

I'n particul ar, management conput er
prfzﬁezssmge wosede 84t abbgec@a_momwenamqam@tdm@lge2616and the

toff“%é@yﬂfgyEZB of FIG. 1, respectively. Likewise, the vehicle

630, the party associated with the vehicle 632, and the external
systems 634 typically have attributes comparable to the vehicle
30, the party associated with the vehicle 32, and the external
systems 34 of FIG. 1.

The vehicle identification database 618 includes an
extracted identifier database 6181, a vehicle record database
6182, and a read errors database 6183. The functions of the
databases 6181-6183 are described in more detail below.

The system 600 is similar to system 10 and is configured to
provide, for example, reduced vehicle identification error rates
by identifying each vehicle through use of multiple wvehicle
identifiers. Two such identifiers are designated as 631A and
631B. A vehicle identifier is preferably an identifier that
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identification database 618, the highlighted vehicle
identifier database 620, the billing engine 622, the

WO pagae3aesjui sition nodul e 624, the inmage proceRGI/IRR006/002738
nodul e 625, the custonmer managenent nodul e 626, and
the toll facility 628 typically have attributes
conparable to and illustrate one possible
i mpl enentation of the toll managenent conputer 12, the

ja a . billing database.16, .the
ur R B S r R 2 Uy qu et TR s8R kb ice but
najeleclae identifier thiabaskpL0n the Hiddntigieagios grocess by
the image,acqujsition dul e 24, the inmage processing
O350 Ehe | LEBNETS b G NGRS cBr SHaSE e
nd@ddsafraaid uhyd819f 1 &bkt ifyind agReG M. LitkeWt$€iers 631a
the vehicle 63 0 , the party associated with the
angbKi3dBe mg32PeaRATE het exelet Bt aves seegepypichy| §IG. 6, but
QR R el bukes coamaiabl £9d.0. 44 136128 530,/ 0N
nparty associ at ed mﬁt% the véﬂ%gﬁgﬂ%ggggﬁdatgéogx?é%%aTay be
progiiceds b34 1R gf| prodess ihe madhils & 25déatsield oat cbaracteristics
t.ab ; LRl udes an extracted identifier database
a%%%%i%gﬂﬁgégcrgefecord dat abase 6182, and a read
er r dyss dgatabhasd pi8BioUbky f untd ietasnpdie dfe adakabaies
ié%ﬁ%%EQESS.ar idescribfd i n, more detail eIOM/.TSe h
&R 8005 $1SPHPPaPIE0° sPRTEMAT Fhhi & ¢ShEFYEr efiuch as a
litengleopildee hambexagnd estdesucerhe/ eiadle processing module 625
identification error rates by jdentifying each vehicle

- MhHCSIGRTIEE S PERFR REMi ¢ SERtiorers. aTighiges from an

inia%%md:ff ir@es 1aeendesphones egy ags G331 daENd &3LBatA weRERERy, and
identifier is preferably an identifier thatuniquely or

Ot CRALYAL Py CaANREENSS | dehtiFqanse Rl aFehinppbepunaimynclude
arBe A riadertl Lier 153?%'%{]841 e d | Cc{t%%f']ttlof 'aci? é?lﬂmeric

process by disting I ng t'he ve romao
cheghictless -wi Lhoensaepéssar infowm hicel yipdeatlilfyinay bheused to

orlElabes ghGRToL! Lot Sat pnd 6018 v be par{ of

be. ARothexarphepledent fvetisc B8 LAiand/fdler63kBameghbele
Cicrg}ggggFgét%gz gsgggggésig TE¥“¥£%S%%55338%9729,687, hereby
incorporated by reference in its entirety for all purposes. The
vehicle detection tag, hereinafter referred to as a vehicle
fingerprint, is a distilled set of data artifacts that represent
the visual signature of the vehicle. The image processing
module 625 may generate a vehicle fingerprint by processing an
image of the vehicle. To save on processing time and storage
needs however, the generated vehicle fingerprint typically does
not include the normal “picture” information that a human would
recognize. Accordingly, it is usually not possible process the
vehicle fingerprint to obtain the original vehicle image. Some
vehicle fingerprints, however, may include normal picture
information. A vehicle fingerprint typically may be used to

uniquely identify the vehicle.
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of the vehicle 630. As described previously, one
exanple of a vehicle identifier is |license plate
wo pdoensmbs on of a vehicle, such as a |icense pPEL/EB2006/002738

nunber and state. The inmage processing nodul e 625 may
determine the |icense plate information of a vehicle
froman imge of the |license plate by using OCR
tenpl ate matchi ng, and other analysis techniques . A

i

| caBsenBl ahS1BHEREE IBY, UG ANY, AT AGLEL Bl Sicion
typically restricted to al phanuneric characters.
mqduden§@4praprturasor natnohe t Ygtiicddl’l imemye bE tiedbtok of each
igue i.d ' jcle..-Anot her ex le of a .,
v%ﬁ;ﬁﬁélgﬁfgeﬁg%k%ér£ﬁg %8@%r#%ﬁ%§l éig 8i-on ggge§§£ vehicle,
thgedowigbedronebls SngPad@nte NR5 G;ckbirlBes RBeebYsual cues that

I.hcorporat ed reference in its entirety for all_
afﬁu%%égélg ?hggée}ﬁ? felte i IeEg ChRar dnfgr perehicle
fimefeepireédtt 0 BecAu¥Ehh Cl BodhdRIdentis bSvard 8hikh&€%reature,

coet of data artifacts that represent the visua
hg dM306r BrBPeFRENT APEIES SR GyRige ldvomessdnhgemptiot cuse of

tHe2l ideYsgeperateif a%%&&&%@f&ﬂQkaﬁbﬂE ?Xn§59§§§ﬁﬁﬂg Notably,
an i mage of the vehicle. To save on processin I e
thenyebiglagéingerBr howevkso il ugeseoahed pehtsl ef the vehicle

i BRgeERLELNE St YRLC t Jnclude the nor .
i BROREREkN ot VALl L PSP IY Shlt ! MR RS R0 TR
idgptdfdragion throgghsustdhimptofpostiblie piagesprifies is

[ ' ript to obtain the origipal _vehicle, . )
sogbists Lompmapiatul cttgln il gpsl tlele oo,
thm@ughl%Fbenseeilmt@r{FﬁdﬂMh;iﬁnV?bE@gﬁngLP@ﬁ%ﬁﬁéﬂlcle

.tyvpical may be us uni quely idenfify the .
£ R B Aoy ok R bR e o | BANEA o aREFELPRSt A Fhageshicle
aracfdi shéi Dicanskll ©1 624 LatIH r%ssbﬁgkﬁeuﬁﬁ%ﬁ%% 31098

of #he back of each vehicle that passes the to
vheglPRFRy 628. For each vehicle, the inmge processing

nodnhet B2 ELERAGNE Z95 4 h/%h\iiciléalidg%iﬁ?if&g?t ié‘{& YO AVE

.to the vehicle and reduces theminto a vehicle
S1PNAGEFBr PRRCT Beedussing |ad dewse plahe (hsraimefyennigfierred to

asf §aiHEEy signature). The laser signature information that may
be captured using a laser scan may include one or more of an
overhead electronic profile of the vehicle, including the
length, width, and height of the vehicle, an axle count of the
vehicle, and a 3D image of the vehicle. TIn one implementation,
the image acquisition module 624 includes two lasers for a given
lane, one that is mounted over the lane and another that is
mounted alongside of the lane. The laser mounted above the lane
typically scans the vehicle to capture the overhead profile of
the vehicle, and the laser mounted alongside or above of the
lane typically scans the vehicle to capture the axle count of
the vehicle. Together, both lasers are also able to generate a
3D image of the wvehicle. A laser signature may be used to
uniquely identify some vehicles. For example, vehicles that
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t he i mage processing nodul e 625 typically maxi m zes
the use of the license plate in creating the vehicle

wo ovgaesqrs nt . Not ably, the vehicle fingerprintP@&i/BB2006/002738
i ncludes other parts of the vehicle in addition to the
i cense plate and, therefore, vehicle identification
t hrough matching of vehicle fingerprints is generally
consi dered nore accurate than vehicle identification

hadvd Q@R hbeeRSEdPEET Bat&f OT R4 4 chi ;
venhi clge fi nge?s?i {ﬁ? 1‘;:I‘r‘—ila{il;é]iér)1CCF[%ddlqﬂ:trmte ghﬁ%ﬁefgggokﬁ?i %l}llls,qHElY

e, for exa
1dsntigdedehchelaseungigirtuicense plate and/ or parts

of t base ... Anaother exanple of_ a
veh%@?ghgggﬁ{{?@?g? |Q§ %wk\s%%%lsee 9P TACdPE §8ndr Sekicle
sigsiatyra beserasednuéiey e maigr&a“tjrcefseéhedhé@e@ﬁ?ﬂtéﬁsﬁéferred
si.gnat.ut ...dhe laser signature informtion that may
tobggc:%%t Ergéacﬁ:é}’%gsjagﬁlaa?é]? scan Ay oNCEdye BhENBFURRIel 2
vebficde deeahpataedest rome ofdde @het ReLYENEEEEribution
i.ncl u?' ng the length, wdth, and height of the .
aqrénite b,e YRGS Idntthareinresemipyl Be dfgdatgDcliangefy the

Ve@ﬁcubeaﬁﬁhiﬂhe80$é'éﬁ%b&ﬁguéﬂgagfmipﬂnigngl¥n§ggntif the

acqui si tion nodul e 624 includes two lasers for a gl ven

vehdfde $fedt hatfisherusital diadrijdve ibanefaadpanotetar vehicle

i st Rt ol u ' he [ ane_ The lLaser ..

lsm)un?eg g%o?/%g?h% aneé ?@ep%uzﬁtﬁ %fsggﬁgu?hgogéﬁf‘%?‘él?rbs to

thespvehéclak. ovErd ebmdyrioivd e ighattheevahi/ciacland iﬁf?rmation
ally

l.as n ngsi de or above of the lLane typic
e Ry B e X S e B S ok ghab i SEhe cotnt (and
likehiyctbe Toget¢hest thiotds) aserheakenabse, abhe tPpe of engine
' the vehicle. A laser signature

ner a a_3D. ijmge o0
us%éylﬁegﬁge‘ée ° thi q%fé‘{f}?%é?ﬁfﬂef PrsGrdsienf cyeictmr In one
implampheat Vel cties imjdaverlean ieRdihbhglet O20aVE-Rudes a 2
i stinctjyve shape may be uniquely identified by a

d
Palysef Erghaterdctodictaerlaorpsmea akla dehection loop, and a

camdent t£igget S1 oy it dLrsiighat ure generated using a
magneti ¢ scan (hereinafter referred to as an inductive

si gRafere)e . tHh e Mg ivehisilgnadeneibiens are extracted by
the image processing module 625, the image processing module 625

stores the extracted vehicle identifiers in the extracted
vehicle identifier database 6181. Ideally, the computer 612
would then be able to uniquely identify the owner of the vehicle
by choosing a vehicle identifier that uniquely identifies the
vehicle (e.g., license plate information or vehicle fingerprint)
and searching one or more internal or external vehicle record
databases for a record containing a matching vehicle identifier.
Unfortunately, extracting a vehicle identifier is an imperfect
brocess. The extracted vehicle identifier may not correspond to
the actual vehicle identifier, and therefore, may not uniquely
identify the vehicle. An incorrectly or partially extracted
vehicle identifier may not match the vehicle identifier of any
vehicle, may match the vehicle identifier of the wrong vehicle,
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vehicle is a paraneter that reflects the neta

di stribution across the vehicle and, therefore, may be
wais@d/ 184398 assify the vehicle and, in sone PCT/IB2006/002738

circunstances, to uniquely identify the vehicle (e.qg.,

if the netal distribution of a particular vehicle is

uni que to that vehicle because of unique nodifications

to that vehicle) . The inductive signature nmay include

o, e BB e bRk T IREFY T mbier cof Ly Bey Bricte:
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I mage processing nodule 625 stores the“extracted
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lideyef @aktpr acRssr dhe £xtLrcdrd MeRjcle ihdenthf Lebtner
. may not correspond to the actual vehicle identifier,
1IH@ECREPEf BFe, 1RHAYSe ndRtamedelnduddime fopnshe dabichee

j r t 0 La b i.cle :

e eroncer LBt o e A By i ape g yentote
Fingerpré ntmapdmahehintiecvene cdignademtd.fi er of the w ong

vehicl e, ar y.match the vehicle identifiers_of ,nore .

Uhar S v ERrcF a0 FoCTHEr ERsE Bl SRR E o Ao b dEg onated
ad lhec diiputervehildlof itbet 5§5deratdhddiplenedentaty a set of

nul ti-tier ide tificaﬁloy process usin% two or nor
‘“v%ﬁFbW?erQﬁ FPiBggvehicle "can idates (block 720).
the vehicle identifier that is deemed to be the least able to

e
Typically,

accurately and/or uniquely identify the target vehicle is
designated as the first vehicle identifier. For example, if the
two extracted vehicle identifiers were license plate number and
vehicle fingerprint, the license plate number would be
designated as the first vehicle identifier because of the lower
expected accuracy of vehicle identification through license
plate matching as compared to fingerprint matching. The one
or more matching vehicle candidates may be determined, for
example, by accessing a vehicle record database and finding
records that contain vehicle identifiers that match or nearly

match the first vehicle identifier.
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FIG 7 is a flowchart of an exenplary two- tier
identification process 700 that may be inplenented to
w0 p@oaeaEes t he accuracy of vehicle identificatipCl/IB2@g®2738
and/ or sensor data is captured for a vehicle that
interacts with a toll facility (hereinafter referred
to as the "target vehicle") and two vehicle
identifiers are extracted fromthe captured data
(bl Ouke 7413 setl mHrme rp eneRt abiteRingM¥hi dBRgecdaii@ates is

' ||l ected and the t ehi.cle identifiers extracted
degég‘%gn?(?be% ® %qtete{ ﬁ’%@yleaﬁ& &dﬁﬁma%dfﬁ@%rtﬁﬁ et based
onl hhans¢betd i val RIMRNtiRldrdn.f iiefaqe1dakazaad, | naUCtd Ve 16, it

or_data are collected and the vehicle identifiers

sen
L2 VPRAETE D Gaie s, et deniddipshi ae mRdchirg a partially

tREdetd Ve S onaturs. t t r ed vehj cl Lo
S dent fiers is esa?:geng{]tq@(?%g:s' ?ﬁg P?Fg%(\l’ve%lc&ee 18 Sdéntified
byj gefessing @l dEd oo fideetrpiynasstor obacneodrehmrne vehicle

i [ [ bl ack, 720) . Typjically, ,
R SRy T e AR N B oo e bhta o P I Fidarprines
magphes t phacothmadled ardVicleutiiggekyrident i fy ddendw@igals found

; L C .S, designated as..the first vehjcle identifier.
Wltég?heég%%efdee%?lfngt T tc\%sfég(eflg@t Egr’%\%]ﬁ?l:‘fl'e Tkt fiers
ideet &fi¢aense qf afte nemiencamdyvebi gheaf i naerdiddter t he

cense pl ate nunmber woul d be designated as the first

N

lm%%‘f‘%ﬁ”éa it i T CTh ECASs dasPerheet dwes - Expedirarsets) of

maaCEﬂm@CWEKﬂc3éﬂﬂdﬂdidd@%%tEEECagkgfmiﬁgéngﬂbé%égﬁvgiy or
chi ng.

| ate mat ching_as conpared to fingerprint ma
CORFRTLHRE 1 Wb ametian g -Fehi dbesenimiydaties qmitdisa for

ma 86k ek T N8l o dB1 142D ! c sj vehi cl.e record
dat ab%nse and findi ng raggg?%ggt %gﬁ ljnc%%? g‘fon lvaeﬁ%}tcﬁtré’ ¢ target
vehieht i 1@t adharinghehooe neambyenbacdert heetd natior to

reé!&f‘&ﬁll%.géiqrﬁgl{ajleridgg%ggtgg set of one or nore

mat chimg vehicl'e can &85 et er mi ned, the target
vehle| goties iimpdririchitad ibnem the 8611 hasetharedthe seeantay be
if 12

ol B AP (0 sdoTs0 | for oramples 1L A2
vephele addndidates during operation 720 to, for example, ensure
that the expected lesser accuracy of vehicle identification
through the first identifier does not erroneously result in
exclusion of the target vehicle from the set of matching vehicle
candidates. For example, if the first vehicle identifier is a
license plate number, the license plate reading algorithm may be
intentionally modified in, for example, two ways: (1) the
matching criteria of the license plate reading algorithm may be
loosened to enable the algorithm to generate a larger set of
matching vehicle candidates and (2) the license plate reading
algorithm may be “detuned” by lowering the read confidence
threshold used to determine whether a read result is included in
the matching candidate set. For instance, the license plate
reading algorithm may be loosened to only require a matching
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extracted |license plate nunber, the target vehicle is
identified by accessing the vehicle fingerprints for
weawh/19f498 he 12 vehi cl e candi dates and det er m PCTB2006/002738
whi ch of the 12 vehicle fingerprints nmatches the
extracted vehicle fingerprint. If no match is found
within a predeterm ned confidence threshold, manual
identification of the vehicle may be used. |In another

vehipleneahdi ote tHamdcH e dClorSekssbe. Bunber of the
ch;uge&setsé of ngiphin vehi cl e candi dates are
G&EEFfit e nsﬁﬁ% %ﬁ%ﬂéﬁ/RﬂaQﬁnﬂﬂmﬁﬁ§n@W§rﬁ9t@ﬁaﬁ@?n@he target
vehgcge.. |ﬁ@éﬁﬂiéﬁalI}Wbﬁ”dﬂﬁgfﬁééﬁvélggtEﬂéngeéadconfidence
additignal attenpts are nmade to identify the target

thygRrele TRrvnPRattivered He mmekie mmeyibusyer seepsciprd or
1nkBriE8er bbAgst 05 TRVl Jdenl i 63l 80nckBoRO®ends) to be
_inplenentations, theto nmanagement sySt em nay e
ingdingedetnl Fhe destigniewy tveliidds idandddhaegeetset of

mat ehLn ehj ¢l e di dat es during ope ion 720 to,

for%géargrvﬁ%{e‘?i%%sﬂ%z Jh%tcat eone)pggg:tegg figés@?mﬁc@?ﬁ aggpater
idehtiéhiat bon demtifdcatdvanr thredugflet-Re ety Eshgl dendédd Bfier
idgo§s not erroneouslﬁ)result i.n exclusion of the target,

VBREELE2FT O TYRE RO St icHingg theki tre ¥ahiftrtkdentifiers
beFeticesaspully itatdieed ifct NRHHFUNAGRhEELEN 1hSn@ification.

| i cense E#ate nunber, the license plate reading _
MO&F@XFFth ﬁa@r?Eﬁﬁﬁn%QﬁimﬂﬁﬂﬂﬁﬁvﬁééiHréat?ﬁflﬁ@mtiflcation
sp@éanﬁyeliﬁﬂ@iMQY§ﬁe(ﬂ@téﬂﬁidW%ECthgngbﬁﬁrbghfél%r%aentifier

l'icense plate reading al gorithmmay be | oosened to
LoeRBBY et RABE aT okt th marsligetesahevanbargeordet tivdt

Lehi ' j.dates and.(2) ;the.lLicense plate

e T o A eyt e Y 65 FbhbFTng T on
pPrpgadecontireesed dgweshd,d fusedxhmpdet, ethenexvhetted fecond

3 re t.is included in t'he matchi ng candi date set.
vepgte SN Nt 0 OB o PR b MR ah gove Ll ier such
idbetlibbsesedr t Of anl MarRguivi®ea & oRhBgVehtE! dentifiers
igate to tch a subset aqr |esser nunber of the

canpd
ex&ﬁgﬁa Fe¥s  iTHHHEN Gdndélepirafdengnber BxltieredF orehicles

int Aeveniges yehiwd«ss) Additionally or alternatively, the

read confijdence .
In another implementation, two or more second identifiers

are used to identify the target vehicle from among the set of
matching vehicle candidates. Each of the second identifiers
must match the same candidate vehicle to within a predetermined
confidence level for successful vehicle identification.
Alternatively, the degree of matching of each of the two or more
second identifiers may be weighted and a combined equivalent
matching score may be generated. If the combined equivalent
matching score is above a predetermined threshold, the
identification is deemed successful.

In one implementation, each second vehicle identifier is
assigned a match confidence level number that ranges from 1 to

10, where 1 corresponds to no match and 10 corresponds to an
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threshold may be | owered to enabl e previously

suspected incorrect reads (i.e., partial or |ow
w@oemwbilslepgee reads) to be included in the mat chPeyIB2006/002738

vehi cl e candi date set. The two-tier identification

process 700 provides greater identification accuracy

over a single-tier/single identifier identification

system by requiring that two vehicle identifiers be

es&laC et | y saehched: EoL §& @§§Iég %fg%%k>ass1 ned 2 weilght

i dentification. Mreover, e process
V%ﬂ%ﬁnﬁﬁom deoi LPcawibh Sp@@@ebyW¢1ght|vujud@ebﬁahghaag1gned to

of i tifier those vehicle

vcalrg dicdat e%%ﬁg#%g }gié%ér sgt%alf‘s eecgﬂ(%clel VOREEHSt hE

urfiiqustl v eJcﬂiea:ﬂte. fiydegt iféhiacleé'hl SIEANE i @it lieNCr8asedcond
for..ex a e extracted second_vehicle

S dLee'lI i flldtiiafltlglt:”lr E%n‘%u P 1O IR ag&hdicerfgrplate

irsfieoimatdent, i &i @esgRtihg of | AN, NBETHEY s iQfnedt REr tBHCNaser
jdentifiers exists (e.g., mllions of identifiers for

SIEMAGUGRs 280 GeAFEREST| e toheine| @ damayade) assigned to the
1iaReiReph1atRl eABBLALE OO . t WOF Of S lﬁxﬁﬁggﬁglbggghkfhgﬁéhlng

are used to identify the target ve om anong t
scame of AROchBngevehere EemdiniatdentiEdchtdbnt he becdaemed

sdcdenddthensamual TBLGhsL oy s candidats yehigle 1o o

hin a predetermn ne I SUcec
CQHﬂﬂdﬂH@Gldenﬁﬂfoéa7|@md #he elamadn welgnatihre deégoemadéhes to a
nd identjfiers

f t wo .or re se
c (IIelr&\%e?g ed and’ h%%n%?ml&l l‘%lﬁ%" NaPRRFRYRg score
WQH&@WEGN@?Gbe*gemesa&ﬁ@.tmé identcioniatadregoiuial 88t considered
natchinq score is above a predeterm ned threshold, the

SYSFERET cati on is deemed successful. In one

| nplIeneRbaheeni mpasheSELONSh Ve & gt icffik-ek L8hicle
aSS|%ned a match confidence |evel nunber that ranges

tiSEE 25° WRedeta tdentekBonthitcd aso imatbl amtl ¢0 matching .
vedAl1@S RARAS ah P @NEXACH t%ﬁﬁueq%ﬂbw% ¢he BQQHE%ELgrS for a

is also assigned a wei ght to 1
pPogeddtler caaigfieteavebcbeimptagsitgriedeo target vehicle to

within a predetermined confidence level for the possible
candidate vehicle to be included in the set of matching vehicle
candidates. Alternatively, the degree of matching of each of
the two or more first identifiers may be weighted and a combined
equivalent matching score may be generated. If the combined
equivalent matching score is above a predetermined threshold,
the possible candidate vehicle is included in the set of
matching vehicle candidates.

In another implementation, the second identifier is not
used to uniquely identify the target vehicle from among the
vehicles in the set of matching vehicle candidates. Rather, the
second identifier is used to generate a new and smaller set of
matching vehicle candidates as a subset of the set determined
using the first identifier, and a third identifier is then used
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vehicle identifiers that are considered nore accurate

in uniquely identifying vehicles. If, for exanple, the
waemonsidvehi cle identifiers are a | aser signatRPCEIENE/002738

license plate information, a weighting of 6 nmay be

assigned to the | aser signature and a greater

wei ghting of 9 may be assigned to the license plate

information. If a conbined equival ent matchi ng score

tofutigialy rddeassayyther tangdtlendn{d xatdQm @ 1ke dgened,r

cessful .and the _|license plate information matches
mi%?ﬁ%%%ﬂﬂ%hdgﬁgecFE@é@aB?S7 atitl ¥9e dnefdersiigipdeunentation,

mal tsip I tveie s 1601 deAO0F | dEHCE- L - i
gguivalent,natcﬁiﬁg score Mod%gﬂﬁgigﬁéf%$6%%gésggg ?%%uce the

St &ttt MRECREREN VRBLF He heardida bty ethd ddeessigbt. vehicle is

Al igepk-e akLon, e first wvehicle

i ent??ﬁérs a?ggﬁsgg&?ot%%ﬁﬁégﬁ%?gﬁ¥%¥ﬁ &§9utefhgukget through

USSY faceki Ry Tehecf enahndeitiat les . i deadhi faferishe Thr §6t another

‘ i ' tifLers r,a ssi hl e candidate vehicle

P Ao e oh b ot " BT N el 5 3 Gom Tt eRs 1o usea

topgedetretri ned oconfseense el idprdhei1rosahbk 8ates through

idate .vehicle to pe included in the set of
e RGP RPET oo b i e i daias At By odhesd set is the

inegseetabnmat chl DGoOfRAE QfrdlibRd WAl MLe Eirstciner
identifiers my be weighted and a conbi ned eqﬁlva en

LR ERRTTG C4E8r eChRyrpidRth@ieft d¢. detterhénednbiied a

coripihuak ent ofbt kI MH-REY & d redet erm ned
othreshold,(')the 62%?b|e%§ﬁ1l até%fgﬁ?gﬁggrs i ncl uded
in FRE-s8t 18fanbienidhpntelrfclae exedipdatestwotvianot her

1abBh eBAERbh OBroddit, SREP1Y L dsall Lhet s not, used Lo

uni quel’y ideg§$?y The targar Vani FelPPEﬁWEHBﬁ tpelncrease
thgehFersacy nandéos etutaimatricshiofg vekhict ke aandi #a¢8sion .
prBaLBEr gobhhe sgcond Jdentifier is used to generate a

“new and 2nbF 150 %ﬁﬁlﬁﬂeq%gF&ﬁPnGfVEHPGFEScgﬂﬁlW%ﬁ%ﬁ#%ﬁihe
figssubdentbfi¢heiseal ldeieisd padteshifbbhesh Ste second
idggggkgfier and a third identifier is then usedto

tnr quefy tacht YI ife HROGEPTIBEI c| Enf PoRt i eWbasulmsicess 800
inofudes operations 810-830, and associated sub-operations, that
correspond to and illustrate one possible implementation of
operations 710-730, respectively. For convenience, particular
components described with respect to FIG. 6 are referenced as
performing the process 800. However, similar methodologies may
be applied in other implementations where different components
-are used to define the structure of the system, or where the
functionality is distributed differently among the components
shown by FIG. 6.

The image acquisition module 624 captures image data for
the target vehicle based on an interaction between the target
vehicle and the toll facility 628 (block 812). In another
implementation, the image acquisition module 624 additionally or
alternatively captures sensor data including, for example, laser
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mat chi ng vehicle candidates . In yet another

i npl ementation, nultiple vehicle identifiers are used
W@ 00s8@essi vel y reduce the set of matchi ng vePCDIB2006/002738

candi dates and the target vehicle is uniquely

identified fromthe successively reduced subset

t hrough use of one or nore final vehicle identifiers.

In yet another inplenentation, each of the multiple
scuahinbeanhdgoti fo@s Ssdrfsdiset0 ganer ahBgkt pro¥esS$Elg Gfodule
62matg}hin vehi cl e candi dat es through matchi ng and near

RaPBRRRESt SLARRER AL S Ate r dGdadiag, ferimeample, a
complleteesti Parefanlli nddhg1deteniined 886SsthfeyYefor Jhe

anot her inplenentation, the reduced set Is determne
taggphgvahiehdi heen dihofcatiaingsovmagdedetbédlock 814) .

oPFQSHQhﬂy?SF%g'f%?§%igﬁé%éééﬁﬁ %%%%&%fggg gfsgp%%§yaetermine a

Wo- ‘tier ent | on process at “may
vehiplenEhngdrpoinncieashea hemetuvaty candf pomathonbiden data .
0 icle identification. Process 800 is,an
In; %rﬁ?égﬁ%%t g??g%m%rftapi}looc%ss%hfod“\ﬁﬁgr BrRCEAETRY Bpdule 625 may
detdemtnéi ethés wehicknsa plaaieandaier, 80dnt he, seepNskample,
1 identifier is.a vehicle fingerprint. In particular,
25F5c88Y/ 8B PILTILES HisBRdten S 20- 300 hhe image data
ana$seChahedr S Operations, that correspond to and
illustrate one possible inplenentation of operations
710778 pompyrep ekt ElIGresFehec gapshiredc énagar détal Fr the

imG&gEPQRERbSsdestd i hed wdh S %%%e"ét}ctgtg.cggg‘ l%g%%eerplate data

~referenced as performng the process

ingthe| axtreehed ol drpteist iray dedabpski €dsiln oTheapplicable, the
toh TP Wely &ggy I.fferent conponents are used tq.
O%ef#ﬁgggéﬂéé?rﬁ% résbgh€h§1%§% s -or &ﬁe?@ tHete vehicle
fihgacpronal ang otshal stigrautee diftber enthyaapongr tdeample, the

. onents shown b G .6 . The inmage acquisjtion
lnﬁgggﬁge6§ﬁg%%%?ﬂ?é%“ﬁ#ﬁ@éaﬁﬁFésﬂgpaFﬁEetaF@th%é%ﬁ?ﬁ%Fted
idbase¢dien astamdes axtdion between the target vehicle and

the %oll facility 628 (block 812) . In another o _
i npl BieRPERY Rt tive FGREGE &c quiSS Tt PEnvAbdEle Bdeptification

reddditi oRah! ¥h®Tvehicle record database 6182 (block 822). Each
of the vehicle identification records associates an owner/driver
of a vehicle with vehicle identifier data. The computer 612
compares the extracted license plate data with the license plate
data in the set of vehicle identification records (block 824)
and identifies a set of candidate vehicles from the vehicles
having records in the set of records'(block 826). The
comparison may be done using matching or near matching
techniques.

The computer 612 accesses extracted vehicle fingerprint
data for the target vehicle (block 832). If the vehicle
fingerprint has not already been determined/extracted from the

captured image data, the computer 612 calculates the vehicle
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alternatively captures sensor data including, for
exanpl e, | aserscanni ng and/ or | oop sensor data . The
w0 pga3q@vocessi ng nodul e 625 obtains |icense pPEL/EB2006/002738
data, including, for exanple, a conplete or partial
i cense plate nunber and state, for the target vehicle
fromthe captured i mage data (bl ock 814) . Optionally,
the i mage processing nodul e 625 al so may determ ne a
fmefirgra il Reer Btiobks! Bhet honi &l gets MRV E G KaMbReextracted
i mage data. |n another inplenmentation, 'the iInage
Veﬁ?@@séi@?@*ﬂ%d@ﬁe%?@ﬁﬁ? ee®%er mi ne other vehicle

Si gAML fiRk-Ry %E%haéées£$£-$ §%f£€§%%§r%%%/§%g? for a

i nductive signature data, fromthe inag ta an
vedEipder igattde Tt obfnpeandidfil wtloraled hy caplesstdg the

' .a ] he.i_mage dat abase 614 and. stqres the
GRS H N Fehdrs Tren bt ST o P racdg ek 63) and
camgenteisf itére dehdkasefbigdrptintppiLadre tHdh@atrgbk vehicle to

managenent conputer 612 al so stores the extracted
PR AL AGBPBFPALR AR K SHithaaUre dea vedaeheadblock

g3fe0r. exmEPlcempliteri BAYC hyer Sf SNAUHL N1 tkdS8hicle as the
signature, .in the extracted identifier database 6181.

e UMb BRsedceRsERs Feeltpiof dfiicicomparison of the

drientd frii eah 9 1 hEC ehi gle (hacqrd;
v|dat abas_el g%g% %bl ogéggzgﬂ)sp&%ac é/)o'f tcfhfg t\?%h?’%ﬂéde
Hingerpirintadasa matohds estlobi at gsreaie teumenkd: icoef idénae

erefieh g W ek jfjer. data.The conputer 612
\gg%p%lrl gs £ E é)%p #iglg télad?%l:%%isee i Zé{eee éf %O\M%Fh%%ﬁetarget
vahicdese apbdatbedatacik Adt heesedf afhe/ehirgli®late vehicle is deemed

identification.records_(hl ock 824) and identifies a
tosg)teé t(’)::h ecé’r‘ﬂ’alFaZFlglb’Sﬁi%’F e‘ts]m? r'gHh$He KFHicdiSes havi ng
recordssi.nohhecsakre0h fESOIEADIECB2np1ERe two-tier
rison m%ﬁbe done usi nq-?matchi ng or near Mmatching

., CO ,
1d@@gﬁ%9&&§§op chaﬁp%Q%rtQﬂ.Iﬁﬁbé%%é§¥%ﬁ¥@&@?édto increase
th%Ebh@anE&ngﬁrﬂéhBElQaiébﬁégfde%ikﬁf%%Hi%egﬁﬁﬁﬁé%9tggﬁhe need

832) . If the vehicle fingerprint has not alrea
LogeigriipdedAcaki faereton romyaisicles. Process 900 is another

implementation of process 700 wherein the first identifier is a
license plate number and the second identifier is a vehicle
fingerprint. 1In particular, process 900 includes operations
910-930, and associated sub-operations, that correspond to and
illustrate one possible implementation of operations 710-730,
respectively. For convenience, particular components described
with respect to FIG. 6 are referenced as performing the process
800. However, similar methodologies may be applied in other
implementations where different components are used to define
the structure of the system, or where the functionality is
distributed differently among the components shown by FIG. 6,
The image acquisition module 624 captures image and sensor
data for the target vehicle (block 911). Roadside sensorsg, for
example, trigger cameras that capture front and rearx images of
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captured i mage data, the conputer 612 cal cul ates the
vehi cl efingerprint and stores the vehicle fingerprint

w0 poobhatext ract ed vehicle identifier database PABIB200®2738
conput er 612 accesses vehicle fingerprint data for a
vehicle in the set of candi date vehicles by accessing
the correspondi ng vehicle identification record (bl ock
834) and conpares the vehicle fingerprint data for the

theatgeyevehiii€lé 0 tdttharehicl=erlsi REYT BapBlirdabasi ®loddle data
cangldati vehicl e (ggpck 836), . The conEuter 612
USPHentF f F oSt het i itCPE198 PRethar Yebhighkhi clkor

baped, 08 1dfer esdld Sn r Enth i
exfi%gergrint dat a (blggik%ggfggnﬁg F%ggggﬁ?%lgaygﬁ éééhature

dafpngBe priing date ritdtfos Wiidthi n lgnptbdeastai aednt, and

Ld t-he c [ e i .S deened
Ve b Thacna o Rl SHRINCatER) BrF T SFETRD
detandidat éavehrelated tedhed tranbecthenobaewéeni vies wfrget

; hi . Gs.., 9A-9C fl h f
oIS A8 N L ol B PRa0 Res gl a0,

webght npf etkat-eshidlé haneaseedie oic eneao¥hob1¥ ¢hikd ecransponder
dentification ile mnimzing the need for manua

da%aeﬁ????%%f? ﬁw¥§h cede cierocess 900 is anot her

| MprREEMMAGE OPrSde M RELIDANE Wher phBrbbRsf LM Bicense plate
identifjer is a license plate nunbér and the second

reRtefti FRerciRterseninage Motger preates| a pahictel fingerprint

frBﬁoﬁﬁéSCQQQuféﬁlﬂﬂﬁﬁaQﬁﬁ%ﬁtbﬂ950§%96g§91 880y ermines other
associ ated sub-operations, that orrespo%d to an

vehieist #hyeabwes okt il fd dafplosmdatat Eoamotheperptond sensor

323018301 T cti Yaye QR CORVENL eNce, particul ar
acon%one%tsgﬁggcri€§§i?ﬁﬁﬁ%lﬁésﬁéCt1P%gEI€¥O%e%?%ng module 625
mayehee eae eduasmperd drimarg et pdapeocesd 80§or HoweVES ,read one or

Lm. Layr, net hodol ogies nmay be_ appl.ied in other )
mo?ﬁp én@ﬁ? a‘fai‘%%%r%ﬁelr"éagtﬁ%f e&gﬁt R&Sﬁﬁﬁﬁeﬂ?@*‘:ﬁrﬁe%@eﬁ‘ﬂ?f%lth‘“
maglefea@ the sipteied eimigdd)e roySEREMp0E, WiBr & pheoritized

functionality js distributed differently anong the
T IBhpBRERE s bt by v OoTe theThéat fragedathei speaeiPn in the
imBgdul eTRE41 LAPAIHE 691 4t BRGR AT 88N may include one or more

of a license plate number, a license plate state, a license
plate style, a read confidence score, a plate location in the
image, and a plate size. The image processing module 625 also
may apply a visual signature extraction algorithm to generate
the vehicle fingerprint for the target vehicle. The visual
signature extraction algorithm may be similar to that developed
by JAI-PULNiX Inc. of San Jose, California and described in U.S.
Patent No. 6,747,687. The computer 612 stores the captured
images in the image database 614 and stores the license plate
read results, vehicle fingerprint, and other vehicle
signature/classification data in the extracted vehicle

identifier databasgse 6181.
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data for the target vehicle (block 911) . Roadside
sensors, for exanple, trigger caneras that capture

wo e@ot3@osl rear i mages ofthe target vehicle. C@EIB2006/002738

sensors may capture additional data used for
classification/identification of the vehicle. For
exanple, a |laser scan nay be used to determ ne | aser
signature data including the height, w dth, |ength,

ax| gleoumtageapstoreBschg ﬂbﬂ@ﬁé'@i@“déﬁéyﬂ %%%%9E§ the
al.so may be used to determ ne data rel ated to

CRRATESL B9 eFe bANENPF A1 faF ey ikt tellad. @ compleskl read
rdagidd Ebrﬁ%%eSQEBeﬂée % étgxﬁ@m¢é¥ & elaht, o&thgarget

vehi cl e, the speed “nd transpon
veduitcd easbdeickt 8d 3wt hIf- heo vigdttl &l o'Ehe:ompel@&epfz@:@tdS%nglts

per f i.cens Iate read on
Wéc%?ﬁvg&?r%gg ghg:\ g%!f‘léa Cgs R é:]ré’cﬁsr?géaloﬁr pRpceeds to
orfergrhiohe 9¢apodr edei wagea tlai @en il RN Ydoress 940.
det%&n1ne ﬁher veh| le signature/classification data
fromt 8r§§6 uPEJ°SER %Fed%.%g(ﬁﬂﬁﬂﬂFﬁaf?F thepdicense plate

nueterpkbed shatbmdgecns oe£ss: NG dMAUle B33 TRV MSE3aBy the
ng}ed |icense plate read algorithmto read one %
3#& 1PRECE apFOrRYt FFalEs. Sﬂ%ﬁ?hﬁﬁ:é@@eVﬁb&ﬂéereadord

datlagRisket BBy nheadal Ner£aPL Wiad, iR 83f% %g L8act
i,n.a prioritized order based on visi bi

(edithes Agtins Pscarmphete) thexﬂn&g@lafbenhmbemseaplaéed by

thbequ%ﬁ§H|b§aHBy éQ&éFPe 1P o J1Br € of a license
pl ate nunb flcense plate st €, a license plate

st yfFae Heheablecmcf:ozd@mmee 618 2pliaice udeeat-t@Bris for all
processi ng

VEEEE&FQHQSEV§$SO p§g%€§§%£%ifggﬁgotggﬁﬁggayelncludes records
foexvehdtien vhgoratdnit genaiad ed e %%Eh@'eTh? vehicle
e int fo e.target vehicle . The visua
reEP%%a Qgggﬁﬁ?ré%égo%ﬁeﬁé%ﬂQ%4ﬁ¥|H§Pu5ét§ﬁth§Pu9b #hat
regéwekapEdnbyrdéés§K&ﬁ%fhd'Whldﬂz S@Ql@%§ % Prii Genicle
escribed in U S. Patent No. 6,7 he

SlgaﬁngErvﬁﬁﬁc%?d%%szWm?Qﬁﬂﬁahﬁﬁdtp&égesymﬁnthhandﬁgmg The
drd&b@?@ﬁﬁe@léfanvéﬁfgfgsﬂéyaé %S ﬁk@&g ﬁggggr automated

results, vehicle fingerprint, er-ve
toll payment handling by dr1v1ng the vehicle through a special

registration lane in the toll facility 628 and providing a
customer service representative at the facility 628 with his or
her identity and other contact information. The image
acquisition module 624 and the image processing module 625
capture the license plate number, the fingerprint, and other
identification/classification data (e.g., the vehicle
dimensions) of the user’s vehicle while the vehicle traverses
the facility 628. The vehicle and owner identification data is
stored in a new vehicle identification record associated with
the newly registered vehicle and owner/driver.

Alternatively, a driver/owner may register a vehicle for
automatic toll payment handling by simply driving through the
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 BRUERSS Gng) TEPE

signature/classification data in the extracted vehicle

identifier database 6181. The i nage processing nodul e
wWG2®odaues m nes whet her the captured i mnages haR@I/1B2006/002738

provided any partial or conplete read results for the

i cense plate nunber and state of the target vehicle

(block 913) . If no partial or conplete read results

were provided by the captured i mages, process 900

faqirloagede st owapbbati 88oPAingl the dBpidled dant ichbeatk8Nimage
rocess 940. If partial_ or conplete read results for

dat &g SeRserprate harbeRearehitls enst affempisgée identify

the/ @Y iGled MR rPHYV i-ded £a i OgpKt ;
61215earchesrthg vehié?g Fgﬁord ég%iggégggﬁgﬁggngﬂgeggOklng

up ditforreadatraidEseinlaf dateabeseel tar eixtisemagasyisenof34

npl i e n (.as. Iead_hy th i.C e .
“B%fdt3%%§§&§r§g?%?8géegg?)g9 E&ﬁkﬁﬁ%ﬂ eI&é€%r§W£er98§lver 8
idendtifiase 6182 conphtdes6t2coilss fulre alvinewgliirdves. Once a

. PreVv] Ly .re ni zed and potentially includes records
o1 PR, BT AFEREP BRE ARCrCrparans ndin "eatin. Fhe conputer
612/ﬁiﬁfdlc&'arlegzon:_égdiatabasehél%i'@ldé,y@éiﬁvx\j?}teﬁoﬁw akedssary the
t.hr.ough a regi,stration process durin ich a , | _
Ve R A REP LT L o bR e ST Stlrgéla\gréme&céa@ﬁlﬁéﬁatwn data
frautorRicepcuekl PAXFBNEnHaBghsNY. gathe Ay etlewreknhebedin o
vehi cle may sign a vehicle up for automated tol

velyAite ddREAdRrAE iy HRFOTAGR SRS \Adifc ve thhithegh dgntified
owrsEeirdk hegi stration lane in the toll facility 628 and
provi ding a custonmer service representative at the
f adin iempte2rs inplhmhnsabioherthal ertnipguteand 10t her configured

t [ i The. i mage .acqui Sition nodul e 62
co e o R Ge pP SaLa g o A GOh i e B P o Corod
drivesriosmepl aye lookiey, uphehé i hpesyd Mlatandeaidheksults in a
i dentificatio Achassiflcation dat a t he vehicle

B° Re SE bt ety o o PeFoeRternal

sydtiea)eles rebebaehli &Y cb28esgheaMRNivea card iR £ication
identification data is stored in a new vehicle

nunhednt (VAN afiroR FBBoVBRASsRcTedsF Ratilpn authority (or other

external system). The computer 612 uses the VIN to determine
the make, model, and year of the vehicle. The make, model, and
year of the vehicle may be used to determine the length, width,
and height of the vehicle. The computer 612 may then determine
a successful match of the target vehicle with a wvehicle
registered with the vehicle registration authority not only by
comparing license plate data but also by comparing vehicle
dimensions (as captured, for example, in a laser signature
and/or an inductive signature). Typically, the computer 612
will consider a match successful if the license plate read
results for the target vehicle match the license plate data for
the vehicle registered with the vehicle registration authority
to within a predetermined threshold and the vehicle dimensions
of both vehicles match within a given tolerance.
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the newly regi stered vehicle and owner/driver.
Alternatively, a driver/owner may regi ster a vehicle
wo e0oas4esrat i c tol | paynent handling by sinpl yPdr/iB2oewg02738
through thefacility 628, w thout stopping. The
conmputer 612 captures inmge data and sensor data for
the vehicle and attenpts to identify the driver/owner
by reading the license plate i mage and | ooking up the
readneefbkl s ddudt 0URPaRR00AR CXheEna! nty e, ror
(e.g., vehicle registration authorities)
exgwpée/ depvéet¢nimeritlief ilehgttthe wddirput end611€1®h1¢ | &F ttHee
r/driver C reI t|on bee
v e B et e e TR EepRorEPn & Povnic

datebbsteos fh@nvaemrél pargﬁnwmmsamme@em&anpnah&y or
ehi c ngerprint data and oth

a1EEERAL AT I a0 F9G5R 1P ke PO ESEaER  dat PR 5102 to

redfdeseNsRE Uah@th ANFL BI0r &hd MRSQhitndat¥ehiéheone or more
identification record associated with the identified

vediRer/ dfpyet L icahiomatanardshinesParroRy FReVeBRptRRMaving

th@léahé SQHQ'gﬂééﬁht(hﬂénﬁﬁé}-%&?%&%rtQEQHEaGMhiele Given
i dentifying an unreglstered driver/ownér by | ooking up

thelteal N@bmgéepas ad Enersicbre Ay shomgg d&t Sbaseebiche has been
mo\ség.glti% - Eﬁ féﬁ%ﬁﬁ‘%:@dﬁﬁ‘or&r{&’ h(e‘lIr ‘Et Q%Eegééﬁrf%m the

ting a‘corresp o
vdhdeﬂeiﬁﬁeatnﬁncm@n@mrrédﬂﬂ@s1maynwmmg byhvehECle

registratio authorlt r. ot her e rna
adgal bl oPnd bothkets el Mg ot EPnhati ALk
deﬁ@&&hneaﬁﬁey&pprﬁﬁriiﬁh\@ﬂmeHSioﬁEhEo&H&GmpﬁﬁdEbn epd for
xr ar. of the vehjcle be used to determ ne, th

SBRGEh, CRIGPH, t]aﬁda‘ﬁ%lf%ﬁﬁ Ut M A HEEIED TWédEBn’p%‘P@rhelght

digbasAewst hen detern1ne a successful match of the

target vehicle with a vehicle registered with the

vehil@l eneedipipuenomt ke hdrie cargutesl ¢ 18y idenpafiag 2
vééil%%sgnp}ga%e 0RLB DL AL S0 iy COMRALLRY oV BIbELBure that

I mensi on as capt for exanple, 1n a [aser
inﬂkyd&&uaelaﬁdrosigmatmmhuﬁmd%pnnqpuﬂm@usﬁ1veTypieaLIWagnetiC)

SIS Rt G oB1Z Vbl PO AR AR BHECERT1 b blen, an
electronic signature is captured for the vehicle. The image and
measurements of the vehicle created by the laser (i.e., the
laser signature) and/or the magnetic scan (i.e., the inductive
signature) are compared against known dimensions and images of
vehicles based on vehicle identification number (VIN) that were,
for example, previously captured by the toll system or by an
external system. By comparing the electronic signature image
and dimensions to known dimensions of wvehicles based on VIN, the
search for a matching vehicle and associated VIN may be
narrowed. If, for example, an LPR for the vehicle has a low
confidence level, but the electronic signature of the wvehicle
has been captured, the toll system may access a database, as
described above, of known dimensions and images for vehicles and
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results for the target vehicle match the license plate
data for the vehicle registered with the vehicle

WO e@has4et i on authority to within a predeternm P€diB2006/002738
threshol d and the vehicle di nensions of both vehicles
match within a given tol erance. The nmake, nodel, and
year of a vehicle may be used, for exanple, to
determne the length, width, and height of the vehicle

asbahthar v@ﬁ&eéﬁa n&r&% Spd F QU R 19 fe'iem;@ogyél gf%ﬁture

dat abase or froma party dat abase or ddi tion
dumﬁnﬁupesnandvemgge@yagaxmgm|wnptda;abahecte néentdéy the

S t e rle e .th
e ane ebiCe et R R ad R PP ERY, ganicae
can@a@adss¢umnesponwengei@ afﬁnnéeaaduwwseg6ube $aﬂEs previous
and %ear as the tar

1%%?5?@5%%?& EeTui frelsi YN Sy "??ﬁ‘&ﬁé& it ePEéf%‘éﬂFJc‘P%

rdﬁﬁidﬁeenFﬁEdéiaﬁﬁlelh@héﬁ”&ﬁﬁbmé@éﬁ|%eh§@@ehﬁdgﬂtlflcatlon
accessed fromthe vehicle identification records may

fazdey by Panvet evelrtewe didrpd £ idnd icompicepeds? g daptured
ve@ﬁ%Qet @d%h@&f§&é€%ﬁyd§t% eL Spe the @LHBEQEE' &Qte rfﬁad

di nensi ons for conparison f'or exanpl e, ing T
r%§wé¢agéh@t tedi ba &@n@ﬁ?ﬁomﬂcﬁﬂwe an@nhedght1ﬁunehsonnéallure)

q$ Cgﬂ%phgggﬁ ?%@é&o 5] é@&foQHy%ﬁe ?%%r.QSQEr&'fﬁrghe read

'e I'n part rou use o ct'roni ¢ "Srghatu
exrieats da(thbdes alaasehaslgmalm]fearmb’ ahearehhdleti ve

n C ature When vehlcl rransacts
e AR RO SR TRA B e o Ve LR b ok ehe
vetdptler.edThak, t ikeN ethe | €amd heeHIGAGE idREA LHEASHE@BRNESta is
of th vehi cl e _creat ed bé the | aser (i.e., the |aser

FERLENAF R kS i CRE&PTPUEET 6lRemay

sdd@%@%&bﬂ@yshgéﬁtﬂf?)t@éevéﬁi@%ﬂEﬁﬁﬁaﬁﬂtﬁ%EIKQOBQ acce881ng the
di mensi ons and i nages of vehicles based on vehicle

errgEhriecPrEdt LBnthanberd (aF1gry iatakese, 6188  ewhipheidentifies
tHY @WrdskY vERAPE YL eﬁd@ﬂtlﬁcé@lér}]e S8 QLY AN ehicle,

external system By conpafing ect roni ¢ Sighature
wiitheye Frdudichpasionshen mamwwﬂ(ﬁdﬁntmﬁnnat@bnveﬁlthesvehlcle.

bas%ﬂ %Qrgkhkeéggd also may be generated and stored in the
read errors database 6183 when automated identification of the
vehicle succeeds based on a near match of an incorrect license
plate read result. For example, if the license plate number
“"ABC123” is read as “ABC128” and the identified candidate match
set is “ABC128,” “ABRC1l23,” “ABG128" aﬁa “ABC128” which in turn
yields the correct match of “ABC123,” an error record may be
created that automatically links a license plate read result of
“ABC128" to the vehicle having the license plate number
“ABC123.”

The computer 612 determines whether any vehicle

identification records correspond to the license plate read

regults for the target wvehicle (block 922). If no vehicle
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search for a matching vehicle and associated VIN may

be narrowed. If, for exanple, an LPR for the vehicle
whameas44e8v confi dence | evel, but the el ectroniBCT/IB2006/002738

signature of the vehicle has been captured, the toll

system nmay access a dat abase, as described above, of

known di nensi ons and i mages for vehicl es andassoci at ed

VINs and cross reference the el ectronic signature

1dmmms|can$oanﬂewﬁ@esC@g@e§§dnd he daecabasg tesiites!ifye
hicle VIN or identify potent| al

he . mat chin
COIL}BQ PERE nélaeﬁ?ﬁf‘ér‘&%n%ﬁ‘ FHtendad Nearrhe (PdagkeP?dt s

dat&ﬁéseoﬁﬁﬁaeflﬁfﬁ ﬁ%ﬁ%@fﬁ55dﬂ“é%ﬂéﬂaédr%@QrEﬁsn%téhéﬁblng or
correct vehicle identification records. For exa

Lopreniagt bhat ealveRizl &oF derruddasstivdn mhaichsobute ramirg the

1 \é%lilll el g1Ldgn C ce captured yehicle

1 eﬁt|?|Caglﬁﬁggaﬁéééghéﬂm: E%%%|%g§% e%plgpe co%%uter 612 may
Peﬂ€§gmtﬁnthateh@ddtﬁﬁampﬁehy(nﬂe (dr eoreanf the following: (1)

' R ' f by th ted t
cohPSRiah B LHBEet vt OB i & IR nBRPeY o Bt abaelt with
th@l8Batrhaters of nkes Iicdhe yahitdd eunterti Eteatiiotn the

Véflﬁ rdthat \/\@s uaI |dent|f|edfor t he vehi cl e.
G&® RRERTENA2E 184 el§ dent ithiec 4BSbntyat ghasacters of

h@anhuéﬁéeagﬁaﬂeaﬁuﬁbéﬁﬂﬁﬂy(EEEbmﬂﬂﬁ%dpgﬁgﬂt@ﬁa@lgfnaﬂé license
successf ully identif the vehi cl e automatically by

PlaLecaurhgrt he ABGk2T ey ivehilsd esehdvéngol scentalmbate
nueb83e “ﬁB@B**deﬁféfdégﬁé&“% Hfﬁ% d&gaﬁaggﬁsutwhereln wkn g

identification record for cl
a vagippilfy/ ahdl heemprinive a(ﬂuhadh odt itber @ﬁthee plate number

rebNi-eLa: £ Al SLLOL LGOI Al 30 f1RY, e, dener aled ANt 1 cenge

stored In t e rea errors
plpgennihbeasi nowdd tire nk@ummcﬂm&eedmbaaedb@@e asNEArin

n ,ncorrecgt lic I e read result. For
refBEE0 §hadl |91 HaddinrarchaiperctaBen o8 the Tiignse
plase" ABﬁﬂzéB"imrtde\tré’nfse denidd neg eandndateanBteh @it iSf the

"ABC128," "ABC123," "ABGL28" and "ABC128" which in

LiFGPReyPARES TP Sorkec P BRER o higBCis3 32 3GBAT i Teverse
orteeor an?ayelbeHée@I%ﬂgrqtlg%%s%nEﬁhE@l hﬁmﬁéPgslﬁ reverse

OrI ggeg%e“géf\é&"r ead res . - .

are deemed matching candidates, wherein “*” ig
a variable); and (3) other near match techniques including
comparing modified versions of the license plate read result and
license plate numbers stored in the vehicle record database 6182
in which some of either or both are substituted and/or removed
to reduce the impact of misread characters. For example, if the
OCR algorithm does not indicate a confidence level above a
predetermined threshold in a read result of a character on the
license plate, that character may be ignored. Additionally or
alternatively, if the OCR algorithm indicates that a character
on the license plate may be one of two possible different
characters, both alternative characters may be used in the

extended search.

51



10

15

20

25

30

"ABC128" to the vehicle having the license plate

nunber "ABC123." The conputer 612 determ nes whet her
wapooestafadgl e i dentification records correspondP@DIB20&5/002738

license plate read results for the target vehicle

(block 922) . If no vehicleidentification records

correspond to the read results, the conputer 612

perfornms an extended search (bl ock 923) . The conputer

612 ey fmihitar €xheadesr iR s vkt HdlangiNGedhicle
Ioosenln%%the criteria for a successful match or

ipntiisgtire rreerds pPEresPeRd W gore taad results for the
tPAPhRh e cerryt sérﬁg,%tnﬁgg R f QB A 668898 (b1ock 924) .

search by one or nore o ow ng: (1) conparing
Ify noubsdricdfe tidenkiiénseliph atecondbherre dagindes pirocassh900
racter . th i cense plate -nunbers stored in
PiReGh e eorRab ghost bndE et By BFI R 80y Brocess
d4haltdcetadr 92@f) .t he |icense plate nunber may be onitted

such that .if the_li cense ate nunber is "ABCl123," an

veh%%rﬁg\f"i 5?8 FFgengé' pfjét%l’fﬁﬁfbe "SABA 'Ora.FE‘e ektended
satpeired ot ¢ldl Adcaandi dat esn vhesgd Nor nodeS vamaniabl e)

: (2)_ comparing a subset of the license plate nunber

identd HEARION FerFRVEF s et bR dEPTRIRESK T RiTAEVEess vehicle

£ 4GNS Anl 8Le i BHADEY SofhoF egkih L idie vehicle record
dat abase 6182 in reverse order (e.g., the last two

satamediod aspifaeak ierndat pl frem numberdant ifdeer yehicle

: Mes . ' hat,jf t | d l.ate

i L e L

thy detrimvedveehdcés hangagptice nsed phetiemalityeoshier vehicle

reverse pr.der .qof "321C**" arg deened tchin .
=A% O e £00. dn 8 LEQL TR aRt A ApRdehe:
caredirdatat ol thechei guesebspohdthd LR dotgamd Wikt the target

versions of the_license plate read result and |icense
Vbt TSRS tEEY 80°1 F { ReT s ePPes o 1 dbi i R (RIQSE 532) - The

vl d IE Mt rSORe cBhp8ii 88K R4y Bt Mo @ sides byttt ad
and/ or renoved to reduce the inpact of m sread
CURAEHERT £ 190 tBRaifreticel 1o TR Yy did tHhe ¢ses dgyeloped

b&rﬁﬂfH¥U1N3XPQQERdgecgaheygée?bﬁgfifbrnia and described in U.S.
Patent No. 6,747,687.

A possible match may be defined, for example, as a vehicle
fingerprint match with a confidence score greater than or equal
to a predefined threshold and all or some of the other
classification/signature data falling within tolerances defined
for each data type. For example, if the fingerprint matching
algorithm generates a score of 1 to 1000, where 1 is no match
and 1000 is a perfect match, then a score greater than or equal
to 900 may be required for a successful match. Additionally, if
the other classification/signature data includes target vehicle
height, width, and length, then the height, width, and length of
the vehicle candidate may be required to be within plus or minus
four inches of the extracted height, width, and length of the
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predeterm ned threshold in a read result of a
character on the license plate, that character may be

wo gwenad9s Addi tionally or alternatively, if theCTAER006/002738
algorithmindicates that a character on the |icense
pl ate may be one of two possible different characters,
both alternative characters may be used in the
ext ended search. The conputer 612 deterni nes whet her

ta2BbtVGBhebeel AoRLd [ CAldAUE NCGRIdS CORECERORELL Ovifiele
réad results for the target vehicle after performng

idehgiéitended secerds (hwde $fmed It gworvehpohé to vehicles
i_dent.i fi ion cords. are .found, .process 900 proceeds

thtag @%SF%??%NQ“@E&&O&? ﬁ-‘ea r?aentué’ieq}l éLnet'i fication process
940Thel ackpOld4y 61 Rederarmmichd WHetheIBa bbseibbermiteh is

arch or the extended search lead to identificatjon
SuRE L6 0y R BEOBRT AT DO A AT da: It PECOFUS. VEREoUE human
in€eAREhen of 1By bt éAYESi P dniimeeRiiilk18AE8 matching score

optionally other vehicle_ signature/classification data
forr gRCbhBOPEERL R f PRECH NI | SONRFHT it FERULECBP IR

pre*a%%%lfm%@i autTBrﬁa@é’cE'%r@ficf&%&%ﬁi@s%lﬁthﬂszki 6¥8f.  The

vehicle fingerprint and optionally other vehicle
cogpyitgrurdlchaysi for aekamp it dldtmrmdach angpahiingd equivalent

i.cle i e W L CAl T iLn -
e SR ED LR, PRt PRt ot R S Y Rk ler mimitar vo
thayr €epossbbbepmaridiesl  briodk ¥983ectThe pebiceke 700.
fingerpcint npari son may. be perfor.med wth .
SEESAFELOR aF 0 POMRT b et 14 IS0 B MR & "y cfngopfdence
ledevehopderby ol Ahe PELNeChiitnt afatodintosed, Cabklionalay, to the
and,descrLbe9 in U S Patent No. 6,747,687. A possible
clagedf 158y 108/ §AERABYLS G L BT NG s 35 SHER &l gelght to each

deftlan@sfer,i BhamBhtBuYhtd 2 EdikleNCRSGRNRNEr fatehihfaBeore by
or equal to a predefined threshold and all or sone of

coprd g Lhel e3PREedt TRFPRi ¢pnlifenamtlevied] PUR§eREt hi RE the
cdnflifldN e i@%&ieﬂ@dmiﬁéhﬁ?& hy & dYR&ad Y p3%aRRESmihE

the fingerprint matching
automated confidence threshold, the computer 612 deems the
target vehicle successfully identified and process 900 proceeds
to operation 937 for recording the transaction event between the
identified vehicle and the facility 628. If more than one
pbssible match exceeds the automated confidence threshold, the
automated identification process may be faulty, and process 900
may optionally proceed (not shown) to operation 941 of the
manual identification process 940.

If no possible match is deemed sufficient to automatically
identify the vehicle without human intervention, the computer
612 determines whether one or more possible matches satisfy a
lower probable match threshold (block 934). The computer 612
may, for example, determine that a possible match satisfies the

probable match threshold if the combined equivalent matching
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al gorithm generates a score of 1 to 1000, where 1 is

no match and 1000 is a perfect match, then a score
w@e@atiar9g han or equal to 900 may be required POT/IB2006/002738

successful match. Additionally, if the other

classification/signature data includes target vehicle

hei ght, width, and |length, then the height, w dth, and

| ength of the vehicle candidate may be required to be

sagnehiaf (thes possibhasnboon iacheshaf tie exy gebedble match
of thetarget vehicle for a

ight.,, width, and, | engt
tﬁgﬁec%é)slgf tgﬂnu%n'gfag ft %noqu‘?m?‘étWﬁ & FHeereec &brganold.
recaraumiyahe @eenpdstOororsnonshdi Ml ehespthahble match
Iggfglﬁk% n@%;h the target vehicle. The conputer 612
t ‘e ECRBHEET pbsdi PP ke i iapeyatiorcitenperorm
via=0MiaitGRl ky-ui-denti i1 tbe y?@fplE%f@%%ﬁ“ﬂét%%?@%uthing is a
intervention by defermning a conbined equival ent
PLAgeEH g ¥84cd tbe eavhupes st emmaitsantecorpapiragof the

: ult t e 1 ned ,aut omat ed conf.i dence
g B8l PaRgPhSiph oL O AL OB e cne o
napeapy éhedeeéemenceainagds nesk @il effthmehehivBgicle or

f ach possible tch in a manner, simlar to
véﬁ%§i%§e§%9%b85°§?§§VOH§F€EM§Q?I?%Eﬁﬁ&ﬁ?QHicﬂﬁoce§§e7GE?rat0r
quSpadivf icoalfliymst be eeiput erefd? grbA8Y HRAtANREER a simple

confidence | .evel number to the fingerprint matching

YEF & 8ft MBAAFPY 1ORoPY hef @F MRt iSe/esitdRat GPe appropriate

butRiceld BE, a988keNiat¥BFgN I SAchAFta IRe o @Rdtor also may
cal culate a conbi ned equi val ent mat chi ng scoPe by
ORtFrRRdilg PERE1GE] ghietr Had exviftiaddimre tioewabpputbBls. or her
rddpdnk@ .conbi ned equi val ent mat ching score exceeds a
predet erm ned automated confidence threshold, the
conpit Ehegnatdbeascedds t thgetutehitedde conddeestel Eireshold or

- LEhed . s 900 proceeds .to operation_ 937
o S0 009550 900, BHSFE Re0B 2oh R oo
triugdningf, i étlevebinplieeandil? herdaagid id Wweoddd bE FBEeeiBAD (i.e.,

2 BRERROPE, PR  HEFERRT Lo R G BPCaTesy Adgobbricd
tafrgelct yehandepaaaeshe 900 MM PRIHONAl, Y FR0e&8RAPIB0 4 billable
ors%%gnke%gnggeggghggcgfghc?bfggi 937). 1If the match was
confirmed through visual match truthing, the computer 612 may
optionally update the read errors database 6183 to include the
exXtracted vehicle identification data and a link that associates
the extracted vehicle identification data with the correct
vehicle identification record (block 938).

Referring also to Fig. 9C, the computer 612 is configured
to enable an operator to manually identify the target vehicle
(block 941) under the following circumstances: (1) the captured
images of the target vehicle do not provide any partial or
complete read results for the license plate number and state of
the target vehicle (block 913); (2) no vehicle identification
records are found that correspond to the license plate read
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manual identification process 940. If no possible
match i s deened sufficient to automatically identify
w0 ol e wi t hout human intervention, the cPePIR2666/002738
612 determ nes whet her one or nore possible matches
satisfy a | ower probable match threshold (bl ock 934)
The conputer 612 nmay, for exanple, determ ne that a
possi bl e match satisfies the probable match threshol d
resfulitive foantihredaegat vatehdl ered £le Ngsai@ding B8 extended

t her than the probahle match
resﬁlkﬁ&rr% %Bﬁgm?g?hﬁlﬁet% RO RAEE RS fiedshes are found
bdﬂﬂUﬁEh@bﬁle%naé feast OnerpossidlS MR pRkiiBibefatches, as
e&grob bI e match threshold, the conputer 612 enabl es

Fabyr cPEPPBRROPAMLYRLIRRT MatdhinaEsavgs(bEedk below
b&&ﬁ)the Yusuab BBt 68nE L LRSS &1 S R 2 gg Eb{t% match

nmputer 612 presents one or nore o e | mg
thtrérsé’@tldvéﬁllép 9841 heanpefst mnealcunglcmet probebde mBtehes are

t f t th the vehicle
e B B b RPES, e el st Glmirs Svpsble
naggdrest @hrqughkwsuahfmattmh crrutejient s(kaaek BBGbabl e
mat or no indicatiaqn by,
exaqn%ﬂe%umgpee?nﬁag?ﬁea%tpﬁ%ﬁﬁ :té:t I(S“aéﬁ’ltatlaﬂs%gﬁnélﬁgthe
velhitaef aye((u))l 0eKd236) the Thio RS Y1QFeAsI0 BRY (2) observing

e:’)ﬁpt |1on% I %/i Er ovide a detailed explanation to support
§18r IRERL 8sHBRERT ST 1Y He ey e vcopdsitheon module 624,

an@uﬂeﬂabaﬁpégmﬁgdﬁﬁéeli&@ﬁ%ﬂ“%f&ﬂg'dé%ayb Habgﬁ cle details
confirmed b Eer at or through visual ﬁ

wifth, dgi ﬁg?VtihéaEéﬁp Fer 1 m@ml@s, I@Cloe“d@r dlad;‘abalae 6182, read
ef%%%%tdﬁtagase36i§§or%n&VofrH%ﬂ tEO%X?%&M% sVsEems 634 .

positively rdentifi tar get v e “an
Ligggpeaplater sradphe,a dmdd a:tliea:adzrornmayr b\ﬁenueflrmed by

b 7 If t he t ch con
co ?gég V|25§|£8€$m%5% Lﬁﬁsﬁﬂfe @oﬁﬁg%SF éfﬁuiﬁﬁ and/or
muarbtlpd\ﬁabhyrypﬁatmulhanlee&dmerrf @Jr&xd&b&@ase 6183 to
i nclTHde the extracted. vehicle identification data and

a |ink rRare sEOTT ot Bk HeP T Meva b fogBRAc FuCCessEul if the
mandedlif oal eobedad@ay the INRLRS8ELL definable criteria for

a positive vehicle match, exceeds a predetermined identification
confidence threshold (block 942). This determination may be
done by the computer 612, the operator that provided the manual
data, and/or a more qualified operator.

In one implementation, if a vehicle cannot be positively
identified automatically and no near matches are found, one or
more images of the vehicle are displayed to a first human
reviewer. The first human reviewer inspects the images and
manually specifies the license plate number that the first
reviewer believes corresponds to the vehicle based on the
images. Because this manual review by the first human reviewer
is also subject to error (e.g., perceptual or typographical
error), the license plate read by the first human reviewer is
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vehicle identification record (block 938) . Referring

also to Fig. 9C, the conputer 612 is configured to
wep@bhaias operator to manual ly identify the tBCTER2006/002738

vehicl e (block 941) under the follow ng circunstances:

(1) the captured imges of the target vehicle do not

provide any partial or conplete read results for the

license plate nunber and state of the target vehicle

cdrijaneid 3bn (DR BALYBALE! €01 Gond il LAl HBC LS 18EEnse
found that correspond to the license plate readresults

Pkage REbety §eeciéRrel By atkerf eyt diunany ravieveaneadsts .
&EAH ck £924); ; j .che

T T R MR IS i T R e R A

cqyrssinsing imgt Chesheadicenseqbak dyrauirsnet sequi Fahgatrprint

i re fall below both aut.ognat e ,
Cdﬁ}%lgé%c%(i% R E‘Eﬁoﬁﬁ geﬁﬁk?ﬂ%e T ob%ietéqerrdflécﬁtt Elnug‘gﬂom"lewer
redyl owle 934 oesandt(ditoneany Kidvn [ akisi1triceheshabte, the

found but a _human gperator. rejects the one _or nore

15t SPabicd Snal"@RES Phr g{f@ hRALTHE WM Of GieEHrYgd( bPoaksecond

hBeh) revikeehUmarhepeeabsd RideiMis, i dnYdidetts the images
identify the vehicle b reading the licéense plate

2i_C (1)
i ) lyoFPERdELGF nﬁg%e%}%?rég%éﬂeﬁqes raEpEeyr sdaby thpesecond
hunER0 e G @Wes b@ReRdUL ﬁ@é‘% OnRa;|
. license plate datg and ?/%hi c %r%tééjigl)tsk%ww{éﬁﬁggtgakgged on the
1URAGES -abllé fthenirere vesntt oy edvy duatachiawenst 18%ieweadis

Qi QS agR.6 / taba f.external .
o EhaRe e e PO A AR Sa el AR PR gprer
repgly bye ac shfirdnbdmby cevpewdisonwhw tils agtdratlad ki mepae

I € . results and/or nmultiple_entry by nultiple
q‘%&%fﬁegpggg’ SPEE! BBy RRHRICTIAN | { EatTBn il beret human
redgewed seadessf affeétihel yrenuplnpimepldecird ndata, re-attempt

wei ghed, a aingt defipable criteria for a positive,
any, SHOME tirkt BRECBx cellisthe privdiadian medchdendildi Satien
mAeiplde heRahhesheldrs bheok HR) agrBimdetier Maat h9Nine
.may be done by the conputer 612, the operator that

ligFEorcdedatRe thunthe et d, tarky cleanabrecywaltit.i ed
opergt @he vehicle is not successfully identified, the computer
612 creates a record of the event as an unidentified or
unassigned transaction (block 943). If the vehicle is
successfully identified, the computer 612 creates a record of
the event as, for example, a billable or non-revenue transaction
(block 937). 1If the vehicle had never been previously
identified, the computer 612 may create a new vehicle
identification record for the vehicle and its owner/driver in
the vehicle record database 6182. The computer 612 also may
update the read errors database 6183 to include the extracted
vehicle identification data and a link that associates the
extracted vehicle identification data with the correct vehicle

identification record (block 938).
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In one inplenentation, if a vehicle cannot be

positively identified automatically and no near
woraioshagsar e found, one or nore images of the RPENiB&/002738

are displayed to a first human reviewer. The first

human revi ewer inspects the inmages and manual |y

specifies the |license plate nunber that the first

revi ewer believes corresponds to the vehicle based on

t hei i Vis [

umEaeT e L5 e R P E G U PR L TRBY b eve | ERlmples and
theeddeplaaktdotetypogreap hdiced Lagadcan, behembilogadeipl atker

read the first, hu reviewer_ isconpared.tq.
g IisREteiTe GEPEINFRD Wb T v “erelhas . f18 st
teep@bighieed (D¥clheihdgrsyshemarade vireessexistan be modified,

Addi tionally, if a database record_having fingetrprint
coa*&ﬂaeéoﬂpevg%eﬁai A B BPREL | Wideh<sEh %&e?feaaugs?ﬁg?‘%?t%d' or

adhieRger pbi Bto8aARaALEOPi SO IR rRekfiensed. If the
first human reviewer read result does not match any

knoWhel PRSEeBaI endr toehpbaues dIRE PSS Drsfe PRGBS of
i %m%%?%ﬁl$ﬂ2&¥g?€ag'§ﬁééyfgh£é)éﬁfﬁﬂyyy§,h6qa@n computer

evi ewer . secon unan revi ewer i|nspects the
handages , afidrmuaval | yofpeaié¢i esr tire dambdmes ipnat efnthper The
that the .second. hunman i i S . COrl 0
syidking, AR ESRRTAQUOR e EY HUBI RS d LS EOTIBIBARIR ) Oas
cdrip@ teec prdghumproduceyet . ¢ s, di fdementert paogtrhe teadibly
the first Punan reviewer, a read by a.thir

It b d
TRRRETS o Bited DTRRBT SORyGIERI Ty £ 1fbre WGua TPCE] e eadable

st AR FRY oke inegepsapygatdd Stigndine Hou sikeluwmabn by, or
reviewer read is eftectivel% a junping off point to
tq eontrodpthgn ORGFBRAPRICfmt A2 |RrRIRS HMD PR Hiifehe- 9 2

prddddmnla@inleS provkisBle BUABRLREYE SVEBF SnlUSlH 1N @Wmputers. A
agreenment in reading the license plate for the read to
cuesmpdogeeny gea. bpf wrhbterhle|any Lot ofuPregsParEpg

' tified, 0 12 _c G f he :
AR TR 8812 LIS A 4 i oo an s
cqrbliec ldespddyed! fint hayvEébirnl einsledictessf W Igtand-alone program

ow_i” daesmai fmio dlet,h%o(r:n%gpllé%%r, gl]fgrgla’glalllee ,S oar ro“::c(iqoerrd u?‘fit suitable
for use in a computing environment. A computer program can be
deployed to be executed on one computer or on multiple computers
at one site or distributed across multiple sites and
interconnected by a communication network.

Method steps of the systems and techniques described here
can be performed by one or more programmable processors
executing a computer program to perform functions of the
invention by operating on input data and generating output.
Method steps can also be performed by, and apparatus of the
invention can be implemented as, special purpose logic
circuitry, e.g., an FPGA (field programmable gate array) or an

ASIC (application-specific integrated circuit).
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the event as, for exanple, a billable or non-revenue

transaction (block 937) . If the vehicle had never
whe®a/1pres/i ously identified, the conputer 612 PE)IB2006/002738

create a new vehicle identification record for the

vehicle and its owner/driver in the vehicle record

dat abase 6182 . The conputer 612 al so may update the

read errors database 6183 to include the extracted

vehipglgekderti E11£85H08 EaE o dsa dytd! nt%%taaééﬁghééfsprogram
. the extracted vehicle identification data wth the
1ncdrdect byepe| efi duarble cdrodn gerurd @bkoske@38) pilhpose

: .cati r nt_i strative exanpl es d
o bE g | A DS S M oo B, By ima of
digtifterl gppbitari ongenfualher a theosrdoausriagpeetsiaad

. di,.scl osed techni.ques_(including systens and processes
e B, R dEE Bt WG | TE Ao Yol o THaPE G EAIGOR access
meg@tly orheorhsuppheneppedal oflshdfledt @ ROAPUERr are a

addi tional inplenentations. The systens and techniques

PrESEF e dRePESERRIBE 1 AP EHEMAE iaRddioget g more memory

debliR@ls! @BC sEbkEHb [ ¥st Plict TbEOTIUY Hathar dwatera11y, a
firmwvare, software, or in conbinations of them The

cogptens Wand BéeAnigubuddeser itredHraee ivaiybeoupled to receive

ddt%P&%@%nb%dt?énéf&?”@géfrtéfQﬂ¥§ﬂ%ﬂ£°%%%tbr'm%re fass storage
conput er program tangi bl'y enbodied 1'n an I"nf orimat I on

deydceise£oresgoring danache ne-, meadahlie,smayageodeptteal disks,

o p ate Lgnal, for execution,b or. to .
OrggﬁFaggltEggg%éra??§%9%$Fi%ﬁu%fﬁ&?@%@%§Fﬁ§a§%5aF8FU§Tb°leng
cappgterapppggaammbt eupt DOSS S01d @ tROAPWIeHe @l1l forms of non-

uters, A co

L tipl . t be writt
VAR ARy FEPREG PRORGHRY e |4 Sdoe i PudRRgConductor

" metayl HediﬁésinéegpreEﬁﬁbMﬁﬂﬂMﬁ@ﬁﬁ'é%@dfhbsﬁaﬂeﬁ@ry devices;

depl Qyed . in any form  including as a stand-al one _
MGG EnPd Rk s SHCHodEl EateFpoiamd delroaniinasmerable disks;
maQnkeb-BpkE caui §abke; f O USS Hdku &, LOMRYLRDE disks: The

envi ronnment. A conputer program can be depl oyed to Ee
ProcesgrEdabr bhe BeRpLY evanrborsunplismeing edobput ersintorporated

inQ%%e%ﬁ%@ Bﬁrﬂbé&riQ&iSdcf§ﬁé¥%%§?“ tiple sites and

To provide for interaction with a user, the systems and
techniques described here can be implemented on a computer
having a display device such as a CRT (cathode ray tube) or LCD
(liguid crystal display) monitor for displaying information to
the user and a keyboard and a pointing device such as a mouse or
a trackball by which the user can provide input to the computer.
Other kinds of devices can be used to provide for interaction
with a user as well; for example, feedback provided to the user
can be any form of sensory feedback, such as visual feedback,
auditory feedback, or tactile feedback; and input from the user
can be received in any form, including acoustic, speech, or

tactile input.
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i nterconnected by a conmuni cati on network. Method
steps of the systens and techni ques descri bed here can
wheoopasf108 med by one or nore programmabl e pr ocESEIB2806/002738
executing a conputer programto perform functions of
the invention by operating on input data and
generating output. Method steps can al so be perforned
by, and apparatus of the invention can be inplemented
I r gRSE C an,_EP
(11 O Spa s s BARC e LORhEgHLE MLLEY ot dier PO 02
inigmeardad omrasp@mpﬁtnoglayegemtﬁhhmlrnnmu@es a back-end
cessors SU|tabIe r the executi ute
°°$1§§%§%| fcude? mﬁg of “&X&hpl ¥ W]ﬁﬁﬁﬁﬂ' §n81dd1eware

capemiealt pur.pase am appm&eaessﬁr Servafl, afy R Q‘IndIElll’d%s a
rocessors of an¥ kind of digital conputer. Ceneral

° E o s SOMBRIEH Cr e ePve PnSEERE | SAHPMRE dava i @mggaphlcal

ugEANTHYNE JRNRELY a8l Wbl BRERBLACERSSudE RN RRIdE can
The typical elements of a conputer are a processor for

ibeI@Afty e tnaey &6‘9|1§ﬁ‘§n§ﬁ€1@ﬁeoértlhfbrﬂé'l‘f?é’iﬁjqunld@m c8y
A1 SHald @ 4 %%%U%gb@znégandméa BewdRneral |

conputer will also inclu or be operatively cou&
coparEdisve Jdea componenter afsthe shadteen G;arorbdooiﬂtemmemected

I tarn e elce tOI‘In dat . e.0.,
10 birpml{r?) f%m?r%gﬁl(eet%&%g‘ tolgc\érlga E C,ia T CQp“fl ca agjll%. €-g.. @
ccbnnﬁmmumm o@tmioaks smxtaabnesmf cedsdtmdynl icopidtorks

rogram i.nstructions ata include all forns of non
f@’%%%{% o R S rePn2earnG boLbS) ofe sl iaen netubTk

SENCOON R @heMgmReynaeVi ces e.g., EPROM EEPROM and
flash menory devi ces; magnetic dISkS such as i nternal

hardﬂH?é%?mﬁﬁ&nﬁéﬁﬂﬁéﬁmecépsk§01H%%rQﬁ¥ﬁQﬁﬁ| sfirslegs. A
15 o B tCRROM AR Y DYPREMdi-g K3 TBRoPE OELSS Ua AN GHRE ang

nennr can be suppl efrented by, or incorporated in
Y pivgseest shirovety @uppmunir@tprmurd@w‘qu The

|s S
aﬂicfﬁghg'héﬁzkgéﬁ egﬁgp%§§g§¥ %ﬁg%ﬁg C"{HHqhawcomputer
pPreegiiap ayprdevicc ons bl asspeCRIVE cemhpldaan*sa)mtd.l teviory a

cf1ent server relationship to each other.

20 Other implementations are within the scope of the following

claims.
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(liquid crystal display) nonitor for displaying

information to the user and a keyboard and a pointing
wa@leasadi4gtich as a nouse or a trackball by whi cPCT/IB2006/002738

user can provide input to the conmputer. O her kinds of

devi ces can be used to provide for interaction with a

user as well; for exanple, feedback provided to the

user can be any form of sensory feedback, such as

wawrsugl cft.eedppcks . auditory feedback, or tactile
feedback' and i nput fromthe user can be received in

forng i ncludi ng acoustic, speech, or tactile
d np@t mehBodyef ehgeRhE Y ehri Giads.cdesdni Betiohér eysbem bethe

métmgbeggabggsiﬁ a conputing systemthat includes a
back- end conponent e.g., as a data server, or that

|ncBGGégsanﬁ1d@&gwwditmompoweﬁhgsa gehlameappllcatlon
t d \
R Rl et R TS BN cheRormrerfablige data

foant%ébfbreMseehi@I@ugh mhlch a user can interact with
nglenentatlon of _the invention, or any conbination

of SUCRSBARE. Brget USRS, sy SﬁFoéﬁdl%%%%%t%lcense

platéh@acanpeneatseictde system can be interconnected
an%aforn1or medi um of digital data comruni cati on,

aEbﬂﬂuHP%aHQﬁP%tM detanppresthe first vehicle
w1%%ﬂﬁh€|Q@Eéﬁ@egﬁiﬂﬁgl@%ﬂé“%dﬁh%éﬁlcqggl1ﬁr€g ”ﬁé@oék

("LAN" ), e area network
reLRdfret . The conputing system can |nclude clients

and ;SehVEES, I t [ Are general by, renpt
fr orln eacE g%ﬂgrga%ﬁgt(§/€ﬁgea ylel%tfgrroactggfahr o{1 %lgs havmg
re@@wdannnathenSQEtmbr&ecdﬂ&srwﬁhﬁ|aamsbfpvehlcneenbeﬁm@

1o bR E S ¥ it T HEURRG BoBl PEntPecl bernse

pleekatinoashi p to each other. OQther inplenentations are
within the scope. of the follomnn%lclains .VWHAT IS

CLAPRERSF&RI 1Vehie Het e P ridentetyi Agrathent érativekicle,
thieokkhs¥steMngdorint data for the first vehicle being based
on the accessed image data for the first vehicle;

accessing vehicle fingerprint data for a vehicle in the
set of vehicles;

comparing, using a processing device, the vehicle
fingerprint data for the first vehicle with the vehicle
fingerprint data for the vehicle in the set of vehicles; and

identifying the vehicle in the set of vehicles as the
first vehicle based on results of the comparison of vehicle

fingerprint data.

2. The method of claim 1, wherein comparing license plate
data for the first vehicle with the license plate data for
vehicles in the set of records includes searching a vehicle

record database for records that include license plate data
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met hod conprising: accessing i mage data for a first

vehicle; obtaining license plate data fromthe
w@ewedsaos i nage data for the first vehicle;, acPerE20¢/@2738

set of records, each record including license plate

data for a vehicle; conparing the |license plate data

for the first vehicle with the license plate data for

vehicles in the set of records ; identifying a set of

thatehied @S f mrbdhheheehiekasehpvang dLeDrSIscdihddecsethe
,of records, the set of vehicles being identified based
Fingt reti4i€ of the conparison of the license plate
data; accessing vehicle fingerprint data for the first
vehicle, the vehicle fingerprint data for the first
3. vehtkg engfeiasy dfasddion 2y hehareen sednpamigey datcerfssr pllage
dath 80 O 0liGoAcReashnoLYehi che 11088 PNt AUAS Por
a vehicle in the set of vehicles; conparing, using a
velpt obes simg e sete oft mecweliscliacliudgerpet fvrudate sfrorextended

he first, vehi,cle with the vehjcle fingerprint data,
sediifh k. S S o FRgoed: SBERUERE ceb ragpdb IR inciuge
liceend ig)eteg ddte wehitCheairlyt hetsRt tié VeElddeplasd Rta
first vehicle bgsed on results, of the conparison _of,
ObRIRRT X (e pricft gaPAcls . thReCHRPHRF cteadcdt elng

coM@ISf Bbried WAJ R@HilcaensgeRtakecdel én fALcdes fddisly found
vehicle with the |icense plate data for vehicles in

thihelnetuds dcensgs plagrudesas EhrtheIRChly avitdte thecddgense
pl&el abase Jiff ihRePds Lhat g&FgW@hief@nse plate

dat at hat exactly match th I cense plate data obtained
for the first vehicle. 3 . The nmethod of claim2 ,

4. Whef‘l’?é Qnecﬁ{g%?rdfq%llaliﬁlea‘f’ewgta%gﬁn comparing the license
plate data for the first vehicle with the license plate data
for vehicles in the set of records includes comparing the

license plate data using predetermined matching criteria.

5. The method of claim 4, further comprising changing the
predetermined matching criteria to increase the number of

vehicles in the identified set of vehicles.

6. The method of claim 5, wherein changing the predetermined
matching criteria to increase the number of vehicles in the
identified set of vehicles is conditioned on a failure to
identify any vehicles in the set of vehicles as the Ffirst
vehicle based on results of the comparison of vehicle

fingerprint data.

7. The method of claim 1, further comprising accessing laser
signature data or inductive signature data for the first
vehicle.
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data for the first vehicle with the license plate data
for vehicles in the set of records includes performng
wa@arooesseamied search of the vehicle record dat ab@rsB2@r002738
records that include |icense plate data that nearly
match the license plate data obtained for the first
vehicl e, the extended search being conditioned on no
vehicl e identification records being found that
include license plate data that exactly match the
license plate data obtained for the first vehicle. 4 .
8 The Th&t meghefl efarhaim, 7 wheéherein ditparliasgrt lvéghatensedata

hi cl h th
R PorebaRreh o8 WM € Mdst 1t sl PR et

thmthJng t he Ilcense pl ate data using predeterm ned
matching criteria. 5 . The nethod of claim4 , further
conprising changi ng the predeterm ned matching

9 Cri tleie ametBobinereasgihhe, nindes i Oft i8S ¢liBnbifre data
entified set of vehicles. 6 . The nethod of claims

inc eCRCcRENYPRY PherPromEkesd melddhmoationgrefiler P4 the
fﬂﬂ%ﬂ R&haase,t he Qﬂﬂ@eéoﬁﬁtvé¥”éﬂé*¥1ﬂ%éIyéﬂlgggtlghﬁda 3D

set of vehicles is conditioned on a failure
ima@ienoiff fhenfivehi vekscla. t he set of vehlcles as t he
first vehicle based on results of the conparison of
vehicle fingerprint data. 7 . The nmethod of claim1l ,
1WLHfHMa'me©hpdisfnglatme%siwmpfennathﬁ gmﬁmmtevéabagﬁ&ture
dugc |ve gna ur dat or. the first vehi
aa e SRS 637 da e ?é]et?ké’f‘?]uql'hélsi%§ér asﬁﬁﬁat argay over

wm@&atmrrmﬁmseswmal@bp@sw. by using a laser to scan
the first vehicle . 9 . The nethod of claim?7 ,
wherein the | aser signature data includes one or nore

110f ameowerheadoe! ecaiRNy C WFd1:E e LRSlihsk 81gnature
vehicle, an axle count of the first vehi cl e, and 3D

qtﬁad@cépdﬁﬁeopﬁrg¥ ek <Pk .an axle count of the flrst

vehicle, a type of engine of the first vehicle, and a vehicle

type or class for the first vehicle.

12. The method of claim 7, wherein each record in the set of
records includes laser signature data or inductive signature

data for a wvehicle.

13. The method of claim 12, further comprising comparing
laser signature data or inductive signature data for the first
vehicle with laser signature data or inductive signature data

for wvehicles in the set of records.

14. The method of claim 13, wherein identifying a set of
vehicles from the vehicles having records in the set of
records includes identifying the set of vehicles based on the
results of the comparison of the license plate data and the
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10. The nmethod of claim?7 , wherein the inductive

signature data conpri ses data obtai ned through use of
wW@20000p1498 ray over which the first vehicl e pasBerIB20ds5/002738

The nmethod of claim7 , wherein the inductive

signature data includes one or nore of an axle count

of the first vehicle, a type of engine of the first

vehicle, and a vehicle type or class for the first

Lcle nmet hod laim 7 _, wher

rePBEbE 4SF n et SR Pocth 45 HEFGaes PSEIES et % the
indat8ioe bighsthme Gdignature data for a vehicle. 13.

The nethod of claim 12, further conprising conparing

| aser signature data or inductive signature data for

15t herhbr SEeN6H1 6 Ec M irh 148SefhedRAtivkardayangl the set of
i nductive signature data for vehicles in the set of

vehagdedsbaggd QMetm%tWﬁﬁPkﬁS(ﬂfmhmelgomWﬁéﬁéPﬁ of the license
n [ t Meh QH% hiel ﬁ hayd o9

plag%o?égxlﬁg ﬁ%ﬁg ?égﬁlrecor cl §g§S¥ e%?l y?ng t he

sigettokevdéhial es tmdmntxnetdmgnaﬂunanﬁa@h ttheludepari son

Ao SRR B of CPRE-TA<Or ST L B (G ToPOPRg For sach

vehiduet huelﬁggaawds@rdiaira.theB.seBmﬂmtelmcief anbaided¥i fying

wherein identifying the set of ehi.cl es based on, the
thee SRt OEoFSPhE EBMArT SIRF GTE CYRIIGIES S8 VaPa: SORRrESS

eq%ﬁ@aﬁ@%tr%§HEh§ansé$Eé§Qﬁﬂﬁki%P@n%ﬁé%@&mﬁ&%@rthreshold
signature data or inductive signature data includes

determ ning a conbi ned equi val ent matchi ng score for

1Geac%h%eﬁbEhgdh8¥'gga rf%xnﬁﬁéféfﬂ“%égﬁ d%&bﬁ%%grgauﬁﬁglent

identifying the set vehicles as a set of vehicles
maltaiimg @@mgenedmpquwalamemmﬂ rprEticeds cabofeaalaser or

r%lc%n,tv%r g‘lgﬁlg tn%elﬁggj:lgi u%vaﬁ:(;q% aﬂ?c{ r%]q.i%fenglea%maq:é’

erein ea i ned eq ing scor
mataidmigs esoaewei ght ed conbi nati on of a | aser or
i nductive signature matching score and a license plate
17. The method of claim 13, wherein identifying the vehicle
in the set of vehicles as the first vehicle includes
identifying the vehicle as the first vehicle based on the
results of the comparison of the vehicle fingerprint data and

the results of the comparison of the laser signature data or

inductive signature data.

18. The method of claim 17, wherein identifying the vehicle
in the set of vehicles as the first vehicle based on the
results of the comparison of the vehicle fingerprint data and
the results of the comparison of the laser signature data or
inductive signature data includes determining a combined
equivalent matching score for the vehicle in the set of
vehicles and determining that the combined equivalent matching
score is higher than a predetermined threshold.
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mat ching score . 17 . The nmethod of claim 13 , wherein
identifying the vehicle in the set of vehicles as the
wo poosti3smethi cl e i ncl udes identifying the vehi cl BCEHEB26%002738
first vehicle based on the results of the conparison
of the vehicle fingerprint data and the results of the
conparison of the |laser signature data or inductive
signature data. 18. The nmethod of claim 17, wherein
identifying the vehicle in the set of vehicles as the
flrst vehi cl e based on the results of the conparison
1%f e hehkibere of ﬁé@itlprlfht ‘db@laemcthdwelqnésmleﬁsethvhkent
- f r at.a _ar,_.inductiv
e dat el Sage AT A Boq® o faser o
r@q&ﬂt\meeﬁtlgnatghﬁngasmmgfmo:tdnancem Glehiicl et eéngetprint
mna¥fen §|%£%§eand determ ning that the conbined
eqU|v | ent “mat chi ng score is higher than a
predetern1ned t hreshol d. 19. The nethod of claim 18,

|n t@g ae I ned, equi val ent, mat chi ng score
PhF e/ R otrbi AT didentigadndothe vehicle in

thenCJslda(tt b‘fev&hgﬁaéﬂrg M@f}f%@q%rﬁ&@ |
the wﬁggpr'”t nHtCh'nZ score . 20. The wetdﬂgﬁég gﬁgPﬁ%ﬁylng

SR PEehbef {inmgt tvRhieke cife the tquaesusoh of the
ve\h@J&ll‘éI @%n@%rﬁ?@né' &8ta VEDE Gl 14K Cﬂh Hdessdent i ¥i’1ng]t’1t he

vehicle as the first vehicle if e conp arison of
vepdfilel &1pPRgEEbRE n@am\t%mf drhe hesHiialst 1\neltdhel sewi bh

v h ta f th I
H1214ehk ahecht 00°L BRd il dAA L LT, te el ele Lo the, o

vehicles in |c es a
eﬂ¢@¢éﬁ ehatnéxdeeds thiesHoldence threshol d. 21. The
met hod of claim 20, wherein identifying the vehicle in
the set of vehicles as the first vehicle includes

21|deﬂhefMEHQOHhefvﬁi&IﬂfidTWﬁHE%é%ﬂ ﬂ@énﬁ%&&@h?stﬁé YE8Ric1e
éh@ veh| W t hout human i ntervention
[

88ﬁc8 | ‘é@’é%%?s t3e the diwstcyedd cd ef insiudes
ld@ﬁﬁﬁf§ﬁﬂ§ethgr@§ﬁfﬁjg in the set of vehicles as the first

vehicle without human intervention if the confidence level of

the match exceeds a first confidence threshold.

22. The method of claim 21, wherein identifying the wvehicle
in the set of vehicles as the first vehicle includes
identifying the vehicle in the set of vehicles as the first
vehicle if the confidence level of the match is less than the
first confidence threshold but greater than a second

confidence threshold and a human operator confirms the match.

23. The method of claim 22, further comprising enabling the
human operator to confirm or reject the match by:

enabling the human operator to perceive the accessed

image data for the first vehicle, and
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22. The nethod of claim 21, wherein identifying the
vehicle in the set of vehicles as the first vehicle
w0 p@bsiass i dentifying the vehicle in the set 0PCT/IB2006/002738
vehicles as the first vehicle if the confidence |evel
of the match is less than the first confidence
threshol d but greater than a second confi dence
threshold and a human operator confirns the match. 23.
The diR194 0k hel AlfkhA2epd it HETL & Of%él%&% vﬁ.‘%%tb L ﬂ%er
, the human operator to confirmor reject the match by:
1ndiefisicsg tond nRdRakeopel agbion cop erard Manathenaofe shednatch.
i mge data for the first vehicle, andenabling the
human operator to interact with a user interface to
24 ndiTdst metdjodcbifonlaimcadf i winatéion iafertthe g Rhe24ehicle

. T thod .of cl.aim 22 erejn identifying the
i, HeC R Y L HEPd <8t R e s YHYE 44S sholdneel e
idemtlifgdng dawt vEliolethe vehiflds@sdli®1fd 1t thehe6h®idgence

1 th% %%pfidence_level of the match is less than the
TG CTakiiSsBRGARE i8ntFaRntean Hies Holuss awd aeivendn

corfddeinet wardahbyabdengifi ' f iy L £4

vehi cl e by accessing ?%eéHﬁgggbgg¥§QP§%EF%§U%?§¥t&aéhtlfles
thfeficdielenadst kber £65%E Tehiakre luehiadessimat ibeséthagh data
FICeRdF 5 525 g ' further . .

corrp%i zfilﬁsgexgiéﬁig%}ge%ﬁgdﬁﬁ%m%%p@ gcfbgr ttlﬁg r‘r’gﬁﬁgllfayln the
setdewt iregorde .vehicle in the set of vehicles. as the

first vehicle by: enabling the human operator to

access the image data for the first vehicle, enabling

25t.he Themartbpdr af oclé bn apcestudtiter @emiptifsahgt BBabling the

nthi she gg %hﬁ set of%iecprdsh and enabILn% t he human
oper ator “t8%i PP WY ey itheeeide leoipnBheaset of

vepdeilbkvasi daat Eiisatvem @fe tie first vehicle as the
vehicle_in the set of vehicles. 26. The nethod of
cIaﬁﬁﬁgé}nguFFﬁe?u%%ﬁqﬁP%ﬁ%ﬁfﬁﬂﬁﬂﬂﬁQQ§Sﬁhéhe image data for

the first wvehicle,

enabling the human operator to access the record for the
vehicle in the set of records,and

enabling the human operator to interact with a user
interface to. indicate positive identification of the first

vehicle as the vehicle in the set of vehicles.

26. The method of claim 25, further comprising enabling the
human operator to manually identify the vehicle in the set of
vehicles as the first vehicle by enabling the human operator

to access data stored in databases of external systems.

27. The method of claim 1, wherein identifying the wvehicle in
the set of vehicles as the first vehicle includes identifying

the vehicle by combining vehicle identification number (VIN),

laser signature, inductive signature, and image data.
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human operator to manually identify the vehicle in the
set of vehicles as the first vehicle by enabling the
wheoven3gper at or to access data stored i n dat abBeSEEB2006/002738
external systens. 27. The nmethod of claim1l , wherein
identifying the vehicle in the set of vehicles as the
first vehicle includes identifying the vehicle by
conmbi ni ng vehicle identification nunber (VIN) , |aser
signature, inductive signature, and inmge data.28. An
rti.cl e _canprising a nachine -readabl e nedi um storing
Z%ﬁcﬁVhégéﬁgaﬁt&8W§rFﬁéP9uétm%%%l@¢mﬁ§a®ﬁhﬁezmﬂﬂﬂugdstoring

mecHiBRMARcutavie tRetPBEPiHgs 1o ffﬁﬂégsgg?ng 12 a
conprising: accessing inmge data for a tirst vehicle,
MBI (G USitc ERSemprhaiae dbe apdr Domnt hepeazoessed dompgesing:
dat 3 Qs tihe iy | cke. acgcessing.a set of
recordsfséagh réggrggP%c#ﬁﬁi%gg F%%ﬁ%%nﬁﬁé?e data for
a véhtaliaingodpaenng pheté i dens ef yWmatthd alcr de@ledt BRage data

edd .Gl Lth the license plate data for vehicles
int%%3¥§gkgo eﬁ%%%?ds ; identifying a set of vehicles

fromccessieli el esthafi hges L) dsadi AL RAuding license
lEﬁ%Prdéa %he set of vehicles being identified based on
PLALEIPPE20fOkn8 ¥BRpEFF50n of the Iicense plate data;

accg&&pagimghtﬁEE1£b8ﬁ$%Fﬁiéﬂe(Egé?ffB} Lhe %H%%E vehicle
vehicle, the vehicle fingerprint data for the ir $F
W gthPelﬁéﬁﬁaebﬁééﬁeo®a¥¢miQﬁxN§hiﬂiéaﬂm@et@ataetoofthe
refdoigl ;vehi cl e; accessing vehicle fingerprint data for
a vehicle in the set of vehicles; conparing the
vehil@RBLEErgBEpR | Bt dof avdircltdwe fHriomsttheekiek e 1wkt Raving

relBeqeebhcla.f Logesprint data for the vehicle in the
_set of vehicles; andéléﬁﬁl%TQ?ﬁbEFﬁe°§eHFgF§1Fﬁ Préng
ideatiffiedehastd@somsrédielts of the comparison of the license
plate data;

accessing vehicle fingerprint data for the first vehicle,
the vehicle fingerprint data for the first vehicle being based
on the accessed image data for the first vehicle;

accessing vehicle fingerprint data for a vehicle in the
set of vehicles;

comparing the vehicle fingerprint data for the first
vehicle with the vehicle fingerprint data for the vehicle in
the set of vehicles; and

identifying the vehicle in the set of vehicles as the
first vehicle based on results of the comparison of vehicle

fingerprint data.

29. BAn apparatus for identifying a vehicle in a toll system,
the apparatus comprising:

an image capture device configured to capture image data
for a first vehicle; and
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first vehicle based on results of the conparison of
vehicle fingerprint data. 29. An apparatus for

WO d@nti3f498 ng a vehicle in a toll system the apEHIBDU#002738
conprising: an inmage capture device configured to
capture image data for a first vehicle; andone or nore
processi ng devi ces conmmuni catively coupled to each
other and to the inage capture device and confi gured

to: &HEfﬁﬂ“ﬂdr%e%&%c@%@&ﬁ?déééiééé"%é&ﬁhﬁi é§§§¥y ggggled to
h ras,

data for the first vehicle; access a set of rec
eadtipthegordd el Giiengmhpeenspt pratdedata fmt @nfigured to:

vehi i C t icense plate data for the first

vehic tgilvl\'ill { t%%el ' gg%?egﬁ Gt e R Y o?a%ﬁeﬁéénaigﬁ data
fathasetfiofstr eetuidde;i dentify a set of vehicles from

theéyegkgles hgvigg records in the set of records, the

set O VenhiclPES B&i AGCPEERAL I FREY FrEdf oiGledtiings 1§rense
pldte chrpartiocson ekhtibeel;i cense pl ate data; access

vehicl e finggrprint data_for the first vehicle, the

vehi @ enf&priAENgat RIFBE e fiostthretiiass pehigle with
tihasetede hateaphuhedoknMpgri dad@ {ordhedd roxt rec.orfig;

vehicl e; access vehicle fingerprint data for a vehic
i n tRenddivor ¢ehi efeyehtohpareremethehiatlieles having

I GRS Rk d r Lrs ehi.cl eew th the .
f{dehi o i%%lge%%?i B8 5EBE-UL ! Stnd SIS WIS peing,
idasttiidliest bawwgd dentrebyltheof ethel sonpatirrself ahe license
pfﬁ%@‘éé%%-as the first vehicle based on results of the
conparisdn of vehicle fingerprint data. 30. Computing

appacatess [vebdreanmedngetp oPet ad e tfoX e/ AWstd vehicle,

tﬂgﬂJgﬂ%ci%c%E%bg p&gngnéaggefgg éﬂé“ggégé(%éﬂfgfg %Zing based
on the captured image data for the first vehicle;

access vehicle fingerprint data for a vehicle in the set
of wvehicles;

compare the vehicle fingerprint data for the first
vehicle with the vehicle fingerprint data for the vehicle in
the set of vehicles; and

identify the vehicle in the set of vehicles as the first
vehicle based on results of the comparison of vehicle

fingerprint data.

30. Computing apparatus programmed and operable to carry out

a method according to any one of claim 1 to claim 27.
31. A computer program including code portions executable by

computing apparatus to cause the computing apparatus to carry

out a method according to any one of claim 1 to claim 27.
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31. A conputer programincluding code portions
execut abl e by conputing apparatus to cause the
W@ 0vps4408) apparatus to carry out a net hod accPeHiBrgod/(®2738
any one of claiml1 to claim27.32 . An information
carrier carrying information indicative of conmputer
code portions that are executable by conputing
apparatus to cause the conputing apparat us to carry
ut r Iy| f t X
7. 5, TRERRHPE0H fhBRiLe el Anibllality SrfighBhve of
ccpreut@im cbde prfoiomsi bhatanre wxécmtaf}:dre éexarpheutang
ric nal ,.a wirel ess radi o- frequency signal,
e P PR SRe P En CIEHC SRy ToRA B . R YpOhEar
ndRRE dickgragdgUlb anyRERStHE ¢BLOK di N i m2er,
sol i d-state nenory.

33. An information carrier according to claim 32, wherein the
information carrier is, for example, an electrical signal, a
wireless radio-frequency signal, or a recording medium such

as, for example, an optical recording medium, a magnetic

recording medium or solid-state memory.
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