El ectronic Toll Managenent BACKGROUND The present application relates to
el ectronic toll managenent. Transportation facilities such as roads,

bri dges, and tunnels produce tolls often 5 representing a major source of
income for many states and nunicipalities. The |large nunber of

aut onobi | es, trucks, and buses stopping at tollbooths to pay a toll daily
can cause significant problens. For exanple, such facilities may restrict
the flow of traffic causing traffic backups and | ane changing, often
increasing the likelihood of accidents and even nore bottl enecks. In

addi tion, many people nmay be de@%%ﬁﬁxﬁ&QﬂﬂﬂR&ﬁ@ggﬂiﬂg their destinations,
and goods nmay be del ayed fromgetting to market ang mllions of gallons of
fuel may be wasted as vehicles idIe.ﬁ@bﬁéﬁfﬁﬁﬁgs may experience an
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significant health hazard to notorists as we s 1o tol I booth operators.
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15 Some tollbooth systemis 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 program. These
progréms may make it mandatory for a motorist to make a credit card deposit and

20 create an automatic debit account arrangement, which may effectively eliminate
drivers with credit problems. These programs also may bill participants based on a
minimum amount of travel regardless of the actual amount of travel. Thus, many
motorists who travel infrequently travel through the toll road may receive little benefit

afier Investing time and money to participate in the program.
25 SUMMARY

The present disclosure describes systems and technigues that include
monitoring a toll facility for vehicles that have been provided by external systems
such as law enforcement and notifying an external system that a particular vehicle has
been detected traveling through the toll facility, The techniques also may provide

30  automatic, and electronic methods for handling payment from vehicles that use the
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30 automatic, and el ectronic nethods for handling paynent from vehicles
that use the 1 toll facility. The techniques may verify the correct
address of the owner of the vehicle by accessing, for exanple, one or nore
notor vehicle registration and postal authority databases. The techni ques
may enploy digital inage acquisition and processing nethods to process a
digital image of a vehicle identifier such as the license plate of 5 an
autonobile to identify autonobile's owner. These techni ques can be used
alone or in conbination with current toll systens requiring radio
frequency i dfeﬂtfétcﬁlitsia'fﬁmtncmﬁqaéd; By d@ifyd:l&scon@cttaﬂmm c&"@llmewlvﬁem obthe peldvieded i n
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15 juri sdi ct(ReID) dRickNBWoANGEE WRINYidSA vERRePE NPLdcEi ed. A party
associated with the vehicle identifier can be notified to request paynent

based on the tramnsagd ispectMaethod isNRkiokédCBbt iBflu@aRa an ithagdlbst antial |y
real -time or n batch node. A facility can  include at |east one of a toll

road, a bri dg&CledregrRsbY ansaction cranhEpPFeasTtine ) intetactiami beveeendlin i ncl ude a

regi st ered \A@hicrelaﬁdfafmﬁhtf}aﬁtdnﬁﬁﬁﬂgiﬁvemcld ﬁ@@dﬁe%&‘se@f;n%c%kh%% &, a truck,
20 notorcycle and a bus arty associated with the vehicle identifier can

include a roBgf! @%%W]?@h%\‘ihﬁ’é’reg@?e iferéifigempiches a vERsletigentidigepionidedbent can
I ncl ude at |p%ﬁ§tan@ﬁ&1@{ng%e 19&1 to?%@cctu{r@?{c%lo?q nb¥cif he vehi cle through the

facility, atime periddthe hicle is present 1n a facility, the

characteristic ofnb Bgyvéedthsly eemﬂéﬁhag&émﬁlfyﬂl% Bnéé}%&éw bitdroedBd the speed
at which the vehicle passes through the faci @grrent anmount can be

25 based on Rentssoryeleele seeidirtpr authﬁéleat?@%bql@:%ﬁ@%ﬂi Wit g diffsetntde
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forwardi ng occurs accordin east one of
vehicle identifier can be notified to request payment based on the transaction event,

Notification can occur in substantially real-time or in batch mode. A facifity can
include at least one of a toll road, a bridge, a tunnel and a parking facility. A vehicle
can include a registered vehicle that can include at least one of an automobile, a truck,
20 motorcycle and a bus, A party associated with the vehicle identifier can include a
registered owner of the vehicle. The transaction event can include at least one of a
distance traveled by the vehicle through the facility, a time period the vehicle is
present in a facility, the characteristic of the vehicle interacting with the facility, and
the speed at which the vehicle passes through the facility. A payment amount can be

25  based on the transaction event.

The above techniques may include forwarding the transaction event to a party
for handling payment, wherein forwarding occurs according to at least one of on a
periodic basis or when a number of transaction events meet a predefined threshold. A
determination is made of a party associated with the vehicle identifier by searching
30 one or more vehicle registration authority databases each being associated with a

particular jurisdiction, using the vehicle identifier as a key for searching the databases.
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peri odi c basis or when a nunber of transaction events neet a predefined
threshold. A determnation is nmade of a party associated wth the vehicle
identifier by searching 30 one or nore vehicle registration authority

dat abases each being associated with a particular jurisdiction, using the
vehicle identifier as a key for searching the databases. 2 Paynent is
requested fromthe party associated with the vehicle identifier based on
the transaction event, and a paynent response is processed fromthe party
associated wth the vehicle identifier. The paynent request nmay occur on a
peri odi ¢ basPeynmt isgheuestad Aomithy pasfy dssoaiagdotiibche eshivi¢ Blentifidr basedroadef i ned
threshold. P i ronj ¢ paynent nmay, knclude processing
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fromthe par(t@%[ggﬁl. (%educqt‘?i ng fromthe account an anmount based on whet her
the party agf G OR° t18"Cont ent s of the transaction event. Processing
may i nclude processing an, electronjc, ment . over an el ectronic

comuni cat i ons cﬁghena@g‘.’e W%ﬁ%%ﬁa{@%ﬁ‘?fﬁéﬁ@?vw ?%P@Fﬂﬂjé?oé@d’é%i ng a

vehi cl e regi ssoditedwitatichehicleydentifief Qeiding@ibl NGRS @FESnQFhadndpar t y
associated with tge vehicle identifier, accessing a postal authority for a
mai | i ng addr¥gueshiromihe paalylo reyisgibe fresgorpnenentiendiag folbe paity®at i fi er

reconci | kg iriiRadiBileb 9 o @ oMb RaRE Ghe plotdikmbhalhal A fer ity
with the mailing address fromthe postal authority. A paynent request is
sent to the PAMDY deduedigeiiamase proprtien empwiibesed ongdisther fheparEsgdeon t he

transaction @ueMe.coMBRE 8F ﬂﬁehgﬁsagt%n%){ﬂm{)o@rsﬁﬂgﬁ%g iﬂc?ud%gz%qegs%gtﬁle reconcil ed
mai | i ng address. The above techniques may 1ncfu requesting paynent froma
party associ #@tdgriogaymentioaenagitiastrenic demmidicasions elewetlvi ng a di spute request
fromthe party associated with the vehicle identifier, sending the party
associ ated with tHE e eteiquasney meBde pisessingragivh inls tegiftraiparmptbogfd
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postal authority for a mailing address of the party associated with the vehicle

identifier, reconciling the mailing address from the vehicle registration authority with
the mailing address from the postal authority. A payment request is sent to the party
associated with the vehicle identifier based on the transaction event, wherein the

20 payment request is sent to the reconciled mailing address.

The above techniques may include requesting payment from a party associated
with the vehicle identifier, receiving a dispute request from the party associated with
the vehicle identifier, sending the party associated with the vehicle identifier the
transaction event, and receiving from the party associated with the vehicle identifier

25 payment based on whether the party agrees with the contents of transaction event.

In a second aspect, a system is disclosed that includes a computer to perform

the method disclosed above,

In a third aspect, an article is disclosed that includes instructions for

performing the method disclosed above,



25 paynent based on whether the party agrees with the contents of
transaction event. In a second aspect, a systemis disclosed that includes
a conputer to perform the nethod disclosed above. In a third aspect, an
article is disclosed that includes instructions for performng the nethod
di scl osed above. 3 In a fourth aspect, a nethod is disclosed that includes
capturing an image of a vehicle triggered by a transaction event
representing an interaction between the vehicle and a facility,

determ ning a vehicle identifier base n e captured i nmage, A
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a predefined thr e.sﬁol.d. Pay ment Prlr}é\é}%%%?% oce@sS %f%nﬁlerag%if@%k”%?%aynent over
15 an el ect r gnerectgnviirihe teilitns channel . The above techni ques al so may '
i nclude providing an account for a party associated wi.th the vehicle

identifiéf, recei Vinposeeehniquse meymicduteifomsrd mindbnsactioneyertst afbroyn t he
party associ al,.ed,M vieh 6 ' tifier .evi ew t he transaction
event, sending ?npdﬂtn%ga%gﬁt’y aé%%gcirlg?%g’ g\AOACF%S £ %Cg’ri}%éocﬁ%agé@ﬁ?fl fi%ér the
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The above techniques also may include providing an account for a party
associated with the vehicle identifier, receiving over a communications channel a
request from the party associated with the vehicle identifier to review the transaction
event, sending to the party associated with the vehicle identifier the transaction event
20 over the communications chamnel, and deducting from the account an amount based

on whether the party agrees with the contents of the transaction event.

The above techniques may include accessing a vehicle registration authority
for a mailing address of a party associated with the vehicle identifier, accessing a
postal authority for a meiling address of the party associated with the vehicle
25  identifier, reconciling the mailing address from the vehicle registration authority with
the mailing address from the postal authority, and sending a bill to the party
associated with the vehicle identifier based on the transaction event, wherein the

payment request is sent to the reconciled mailing address.

In addition, the above techniques also may include receiving a dispute request
30  from the party associated with the vehicle identifier, sending the party associated with

the vehicle identifier the transaction event, and receiving from the party associated
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postal authority for a mailing address of the party associated with the
vehicle 25 identifier, reconciling the mailing address fromthe vehicle
registration authority with the nmailing address fromthe postal authority,
and sending a bill to the party associated with the vehicle identifier
based on the transaction event, wherein the paynment request is sent to the
reconciled mailing address. In addition, the above techniques al so may

i nclude receiving a dispute request 30 fromthe party associated with the
vehicle identifier, sending the party associated with the vehicle

i dentifier t¥ahtheanbigletidewlievpaymentdasedroacdietion thefmagmagiees wit thy associ at ed 4
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|nplenentat|gH§ ﬁﬁénﬂféb?'@Eaagggé%ﬁélgﬁﬁpf EHAT g“ﬁﬁyaﬁ?ﬁﬁeﬂ ® one or
nore of ide dfahd WMIinedMANE 1B 3he AQliHy, thevaREet Rk afdi vehRR s | ncor por at e
t hese techni ques into fhelr current systens by | everagi ng existing

i nfrastruct UrEevgh thedpyl iffsan&|t%ez‘afélwﬁﬁ%ﬂwéﬁpﬁ@taf%zp{aézp tléarreras or ot her

sensors. Using these tec es t te toll | ection he
reduce the current S¥GsE™ gn? ﬁpnﬁggﬁggiﬁﬁ %$E§F£m@i qB“”Pﬁ@?@ %chniques
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calculating toll based on
automate toll collection may help reduce the current cost of toll processing. For
example, these techniques may bill and collect toll fees automatically, reduce
personnel costs, and the cost of physically handling money and moving it from toli
plazas to other collection facilities or banks. Moreover, these technigques may permit

20  toll authorities to implement variable billing, for example, by calculating toll based on

{raffic volume or on the time of day. Such demand pricing techniques can help
control traffic volume and pollution, while helping to maximize revenue for toll

authorities.

The public also may benefit from the disclosed techniques. For example, the
25  techniques may help improve traffic flow, because drivers may be able to proceed
through a toll lane and auntomatically be billed without having to stop to pay the toll.
This improvement in traffic flow may help reduce the commute time of drivers and
improve the environment as well as people’s health by reducing emission of carbon
monoxide and other greenhouse gases. In addition, trucks, which corrently may be
30 billed based on the number of axles, may be able to use the same tollbooth lanes as

automobiles because the number of axles (indicated on the trucks registration
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traffic volume or on the tinme of day. Such demand pricing techni ques can
help control traffic volunme and pollution, while helping to maxim ze
revenue for toll authorities. The public also may benefit fromthe

di scl osed techni ques. For exanple, the 25 techniques may hel p inprove
traffic flow, because drivers nmay be able to proceed through a toll |ane
and automatically be billed without having to stop to pay the toll. This

i mprovenent in traffic flow may hel p reduce the comute tine of drivers and
i nprove the Lronment as || as. pegpl.el's health by reduci ng em ssion of
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techni ques al so may be beneficial to | aw enforcement and notor vehicle
regi st rati on™S®NRET Pytasiticppietor velele registedomn enddey enfoarethehbantisnitier cenent

authorities .&a5 D&tdlie Lol dikePrhli .9 | -8 t onobi | e
t hat was repgr ted st_olle‘nh%r %l(%ed:‘ﬁﬂg%{%ﬁb%% %go%gﬁédg%p‘%a%ergx{ﬁaeggt Ogeki of
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fine a speedkﬂ%e%%%%gcaﬁgﬁso%ﬁe%gl |y, because 15 the distance between
ed by the n

two tolls divi trme interval may approximately yield the speed
Chat can det or i ad g ket opeka urer RE AN e AR SRR oS R,
exanpl e, *an ihadistangebgtween two tolls divided by the time interval may approximately yield

the speed of the vehicle, or because the system inchides sensors, such as lasers, that

can determine the speed of the vehicle as it passes. Tn another example, an individual

entering a country on an immigration visa may be able to acquire a driver’s license

and register a vehicle. Once the visa expires, immigration anthorities can highlight

20 license information and forward it to the disclosed system. The system can notify

these authorities if a vehicle with the highlighted license plate has traveled through

the facility such as a tollbooth. The disclosed system can maintain privacy

requirements when it captures and shares information on vehicle movement. For

example, it may apply secure computer processing, storage and communications

25 techniques such as encryption, firewalls, password or other techniques.

The disclosed techniques also can be scaleable. For example, the techniques
can be easily customized and delivered to multiple states, regions, or countries. In
addition, these techniques may form the foundation for commerce conducted in
vehicles (e.g., airport parking and garage fees), as well as information-sharing with

30  law enforcement, insurance companies, and payment clearing houses. These

techniques also can benefit states without toll booths by giving them insight into the
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entering a country on an immgration visa nmay be able to acquire a driver's
| icense and register a vehicle. Once the visa expires, inmgration
authorities can highlight 20 license information and forward it to the

di scl osed system The systemcan notify these authorities if a vehicle
with the highlighted license plate has traveled through the facility such
as a tollbooth. The disclosed systemcan maintain privacy requirenents
when it captures and shares information on vehicle novenent. For exanple,
it may apply secure conputer processing, storage and conmuni cations 25
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license plate may be required to enroll or else avoid toll roads. These
t echni ques dP&® tpiR&Akle drivers who have used a toll facility and have

not remtted paynent. In this.case, the driver may no e ermtted to
re-register a yemﬁ_ﬁ pﬁc%?edlt?%’é‘}‘ﬂ_é‘%s PR %%&blﬁlllﬁéﬂP%@?orﬁ}]ﬁ’Fg %ﬁc{q o failing
to pay a trabfibding tatlseFor ckagipl, & 6HASE6khiBLMAL QML SscGR ol iPAHaG@n et NEW
busi ness nodel for billing and coIIectlng tolls. For exanple, a private

&

or gani zat i ortY&&H %@CIFH@GF & hangigria B and eoRCERAR ahikp PIERHAAIGDE PF hand| e
toll bil4si nGoanad: Goh k@Al fa0ffkiy MDY BB hB&@PasbDBR at least ons of a

share of increased revenue (demand pricing), a share of savings (decreased costs), a

set fee for each transaction, and a percentage of each transaction.

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features and advantages of
20 the invention will be apparent from the description and drawings, and from the

claims.
BRIEF DESCRIPTION OF THE DRAWINGS

F1G 1 is a block diagram of an implementation of electronic toll management

system.

25 FIG 2 is a flow chart of an implementation of electronic toll management

system related to highlighted vehicle identifier management.

FIG 3 is a flow chart of an implementation of electronic toll management

system related to payment management.

FIG. 4 is a flow chart of an implementation of electronic toll management

30  systemrelated to payment management.



15 contract with a toll facility authority to forward paynent based on at

| east one of a share of increased revenue (demand pricing), a share of
savi ngs (decreased costs), a set fee for each transaction, and a

per cent age of each transaction. The details of one or nore enbodi nents of
the invention are set forth in the acconpanying drawi ngs and the
description below. O her features and advantages of 20 the invention wll
be apparent fromthe description and drawi ngs, and fromthe clains. BRI EF

DESCRI PTI ON OF TH GS FI i S bl ock diagram of an inplenentation
of electronic tol I%I%Eﬁg%g Wﬁgar?gé%q @?ﬂ?el%?a(éf’%‘)fzg%?oﬁ‘cft?%Waﬁ?ﬁ’ﬁmﬁmbf an

i npl ement at i cpstah relhted tormailicg ddakdss Ra@@eMENt Systemrel ated to highlighted
vehicle identifier managenent. FIG 3 is a flow chart of an inplenentation
of el ectronic t ol Likas@genesyinbokyis tlermarietsatredniOnionstke clemeagenent . FIG 4
is a flowchart of an inplenentation of electronic toll managenent 30
systemrel ated to paynent nanagenBHTAIZEFDBSCRIPEON f | ow chart of an

i mpl enentation of _electronic toll management systemrelated to mailing
address vérificat F8A! 14 Rleck dpgpamien dyplisobsation of ke elearimumlidr awi ngs

indicate |ike,8LeRA SsternQBT | P Fl 1is.a bl di agram
of an inplenentation %?fergr?%éﬁlé%t 5%?6:?0 Oi{ﬁ&%l%dﬁtggogp%erﬁtavse&c?ee ’% ¥l The
system 10 i s 3¢ ohvshiply lintepactiap tithe faciligtid ahdto wheift exftéresl sy@dmoB4 yehi cl e 30

i nteracting . gty 28.and to natif xternal systens 34 of such
i nteraction. %ﬂ n%)?g@rr%' 505 %g}ha“énps%?irsﬁ?eesr#%ol aﬂ?lPB’\ﬁ tﬁﬁl f%%laufh&HHf Buthority to
capture a vehigire aivdepleidengfie 3, siwhabliessd plaengempltioh erdmheerBiizon, from a
vehicl e 1 raveling.. throu t toll .road and then tg notify |aw

enf or cerrzg_t \%ﬁ%ethﬁ%‘_r‘aﬂ?‘hgg th%tﬁgtrﬂg;aﬂ}d\r/}ﬁef’i‘itﬁ P%né’g"é%?qaf?licﬁrpelﬁé‘fl@ﬁé’éthé |i cense

pl ate previ ougltyredighidlé glhnttt: byatdhons lienkosiee PRMously 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

16 faocility 28. For cxample, the system 10 can capture license plate information from a
vebicle 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 payment. The toll management system 10 can send
a bill requesting payment from the party 32 using a mailing address that has been

20 verified against one or more mailing address sources. The system 10 is capable of
avtomatically capturing an image of the vehicle 30 triggered by the vehicle interacting
with the facility. Such image capturing can be accomplished using image-processing
technology without having to install a radio transponder (e.g., RFID device) in a

vehicle.

25 The electronic toll management system 10 includes a toll management
computer 12 which can be configured in a distributed or a centralized manner.
Although one computer 12 is shown, one or mare computers can be configured to
implement the disclosed techniques. The computer 12 is coupled to a facility 28 that
may charge a fee for interacting with the facility. Exaraples of a facility 28 inclnde a

30  toll facility (managed by toll authorities) such as toll road, a toll bridge, a tunnel,

parking facility, or other facility. The fee may be based on the interaction between the
8



The toll managenent system 10 al so can nanage paynent froma party
associated wth the vehicle 32 based on the interaction between the vehicle
30 and the 15 facility 28. For exanple, the system 10 can capture |icense
plate information froma vehicle 30 and identify the regi stered owner of
the vehicle. The systemwould then provide to the owner, over a

communi cati ons channel such as the Internet, an account for naking paynent
or disputing paynent. The toll managenent system 10 can send a bill
requesting paynent fromthe party 32 using a mailing address that has been
20 verified wuefatingd awhide frcilignr% lgmmlas@fau@m@ms theunaesvolvhe fepyst em 10 is
capabl e of ' [ ' ' )fe & vehi triggered by
the vehicle ?llrai gggfgis:fa%é é{%&%ﬁﬁt’# Et]ﬁee'\%g%ﬁ t}j{@gﬁ@%gﬁ&gﬁ’é&gﬂ%g‘%ﬁb&?g&ng can be
acconpl i shedvehsilay preregen prfadis shaiype ¢fechivtd iogyecting WolitheHfaollimght o i nstall a
radi o transponder, (.e, -1D _device) vehicle. 25 The electronic toll
managenent ssfse?(g%% %Clg%lgfﬁagég pgss?s&ﬁﬁo)uﬁ%ﬁ%g%cﬁlé%mgé@r%%ﬁ %ﬁ'mtf?cg 1l ch can be
confi guresl i betaedi tht veHiele edi the failidentral i zed manner. Al t hough one conputer
12 is shown, one or nore conputers can be configured to inplenent the

di scl osed t echni qUestacilitye Scenputess véZclesinchdingediotnobdes atik, byse2&rt hat may

charge a fee for interactin ith the facilit Exanpl e f... acility 28

i ncl ude a SOO%gI ‘ieh]fcgféi ?PEVS%?%AF?E@‘QH&IOB&? Eﬁsfel%m ﬂ](??“'istaisglsgfe @ﬂgﬁ’ ‘{ags toll road,

a toll bri dgiteracting mihla, singhavdklohegs of adial patty assotiated et thawdhidld 32. The fee may

e R S
anples o ’ ' e

travel edby &}k&twhh@heoﬁth@wslhlclebﬁlteﬁmﬂnF intith.ondof bR fRahiii@dpidugg vehicle is

present in a facility, the type of vehicle interacting with the facility,
the speed a@lfﬂ%ﬁ%ﬁog’fﬁ@h’\?@ﬁ%@f@ passes through the facility, and the type

of interaction bet ween the vehicle and the facility..The facility 28 can
process vehicl esSW‘?(,IPﬁg}aﬁﬁgeﬁlﬁilfo%u%eéé?mﬁiutdFWFla%§°é%‘fw5’|n m%@lﬁeejﬁ vehi cl es.
For ease of wﬁlﬁ%&i&atd @dﬂ?ot tlﬁ@ﬁ@yxfde%ﬁh Jxaliilb,cmuiae Siledg hdrd Rgighs EﬁﬁkhﬁB )
interacting with a single vehicle 30 and a party associated wth the
vehicle 32. V%%ﬂf forjvard e (ihie SN RS TBFRESING w&gﬁ%gﬁ?f Fechni ques
coul d bejgonfheidkigdl TR module 24 may include image acquisition equipment based on the

physical environment in which it is used. For example, for open-road applications,

image acquisition equipment may be mounted above the roadway, on existing

structures or on purpose-built gantries. Some open-road applications may use

equipment mounted in or beside the roadway as well. Lane-based (or tollbooth-style)
26 applications may use equipment mounted on physical structures beside each lane,

instead of or in addition to equipment mounted overhead or in the roadway.

The image acquisition module 24 may include bmaging components such as
vehicle sensors, cameras, digitizing systems, or other components. Vehicle sensors
can detect the presence of a vehicle and provide a signal that triggers a camera to

25  capture one or more images 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) applications, can recognize the presence of a
vehicle and provide information regarding the vehicle’s size, classification, and/or

30 speed. These sensors may be configured to provide additional information about the



10 operate with one or nore vehicles interacting with one or nore
facilities spanning different geographic |ocations. The toll nanagenent
conputer 12 includes an inage acquisition nodule 24 configured to detect
the presence of a vehicle, acquire one or nore i mges of the vehicle, and
forward the imge(s) to an i nage-processing nodule 25 for further 15
processi ng. The nodul e 24 may include i mage acqui sition equi pnent based on
t he physi cal environnent in which it is used. For exanple, for open-road
appl i cati ons, %gmach|S|t|on e pment may  be mount ed above the

roadway, on §§F§FF ‘%@P%Rﬁﬂﬂ%@ﬂgqggﬁ‘ﬁWPﬁé§ pq of et fEEY: Sone

open-road applcialg gnﬁ%ﬁdgégmuﬁgngmggﬁc@R%nted in or beside the roadway
as well. Lane-based ?or tol | booth-style) 20 applications may use equi pment

nmount ed. on physi @lLosis LGk sBfsoRQEh d8eR 8 briRR, andlﬂweﬁmbtgﬁ I
addition to equi pnent nounted overhead or in the roadma ima

acqui si tion FRBEIERHePERFeRGsOf gl mesgs Iﬁglgcaowg%w@meglbg A ipdie I‘Qﬁém cI e

sensors, camepas.caflbhdhzl 8acdky ﬁ?&%ms@ﬁhié%ﬁcﬁ%&séh%‘?@onems Vehi cl e sensors
can detect t he presence of a vehicle and provide a signal that triggers a

camera to 25 capt 3 gnigh-8EaniRinSork TRHESseRlord ARy ¥@laGhatindehbdltacsRBsSor s may
i nclude one or nore of the followng: (1) Laser/sonlc/nlcromave devi ces -

these devi cele reaiispang de@éfdm Preseppg @ﬂwie&é}ﬂbawdawgb&tﬁr&mﬂ@ﬁs gyt ems (1 TS)

applicati onsmaﬁ@nrm@@gagef geﬁsar I%%e%q&ﬁas%a@ons\oﬁmeq%a@ﬁ@ﬂ%ﬁﬁ@éu@lﬁo
i nformation regﬁvdln the vehicle's size, classification, and/or 30 speed.

These sensor $lAegihis *%@ﬁﬁlgured to provide additional |nfornat|on about the
9 vehicle which can be used in identify the vehicle and its use of t he tol
faci lity,’® incl ud®h§PHeal genspiie vaglearaye seoERIZed L9NE GRBFASE0 | aws.” (2) Loops

- these sensgegintARIARLEGY uﬁgg%s Q‘f 8 RS aRRY cfnﬁ%eé’iﬁﬁ‘fc&th% thyP@sd¥e of a

recogni zi ng the presence of tal masses using a wire loop enbedded in the
road. 5 Loopdidanilsse E@Wa%s%&béé Risg ta eprdrimags gl whickaideifsaligor s.  (3)
Thr ough- beam sensors - these sensors may em.t a conti nuous bean1across t he
roadway, and det €eimAECABLEEsHlE carturg nvw ef eelidesend s dPREERE upt i ons i n

the characteristics. For example, they can be used to generate a vehicle identifier such as
15 a vehicle license number based on an image of a license plate. Cameras may be

analog or digital, and may capture one or more images of sach vehicle.

Digilizing systems convert images into digital form. If analog 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

20 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

25  the vehicle sensor(s). Other sensors such as light sensors may be required to control

the image acquisition module 24 and provide consistent results,

Once the image acquisition module 24 has captured images of the vehicles, the
images may be forwarded to an image-processing module 25. The image-processing
module 25 may be located in the same location as the image acquisition module 24

30 and the image computer 12, in a remote location, or a combination of these locations.

10



beam This type of sensor may be used in installations where traffic is
channeled into tollbooth-style |anes. 10 (4) Optical sensors - vehicle may
be recogni zed using caneras to continuously nonitor imges of the roadway
for changes indicating the presence of a vehicle. These caneras al so can
be used to record images for vehicle identification. Caneras can be used to
capture images of vehicles and their identifying characteristics. For
exanpl e, they can be used to generate a vehicle identifier such as 15 a
vehicl e |icense nunber based on an inmage of a |license plate. Caneras may be
anal og or di ditealoduigRd camproeespt gingleamegedor eash éehlﬁagem frleinwhesdishdl e.

Digi tizing SysieiEqd g@ﬂ&b@&t&l@&&%ﬁ d{ P‘%’ of%e%‘a?é acgﬂirs fon zﬁodﬁﬂ-ai 4 WMafof BN 20, AT C

used, the caneras’ c connect é separ a I'Zi ng ware. This
har dwar e maypufinesk cuqexran@mﬁe@ataedn@yguashamgaldwn@meme) Iainrs;lltq@a gel git al
conver si on oretm&P 0_based n an

put
gener al - pur pose cdﬁ% BPES WA %pﬁﬁﬁﬁ%l ‘L£%$”§§HP?%”HgFE?ﬁﬁé¥F%H&n%LCh as
i mage processs agundsitighiccngecafithdproesspl Byredahple phaitiie onadeagsaife reand

consi stent conditions f.or e uisjtiqn. The lightjng may jngl ude

e robes. or COMTISHBBHRCT IFaf ST AHL R aPLEE: A PSP raH S pe
Vi si bl e spectésum codipated 16 B&ednihd Bk etbsSIRRG! e gibfratioh nﬁinlb@r%ﬂjoab@ﬂd‘é@ﬁ: t hey
may be trlggEred by inputs from25 the vehicle sensor(s), CIheéhsensors

such as | i ght=skEBESPRESFSBE Men dirids dlepBiving ths @rstmau%mgrﬁaﬁ%feae isition

nodul e 24 angcpEigvé, gleth@gae%iséfamtof@%mu%ﬁmm% &Aage a8 601 g Sdet | ON nodul e
24 has captured |nages of the vehicles, the ﬁbbe forwarded to an

i mage- pr d€es$PfeHEdY IY@SﬁﬁylW@QWﬁ%Bi@ﬁ*%@s}”@qoﬁ@ 0’%@9 tomplpfgy be | ocat ed

in the sane h@ﬁﬁh@O&”ﬁ@x%Hﬁyﬁyggﬁn@&gUISItIOﬂ modul e 24 30 and the image
conputer 12, In a renote |ocation, or a conbination of these locations. 10

The nodul e 25 CanTﬂ%@H%&@g&m%hﬂﬂhﬁniHﬁﬁ%ﬂh&h&ﬁﬁﬁ&w&@&h@bﬁmﬁk0$U|tlp|e
i mages of each wvehicle ependi'n t he functionality of the_inmage

acqui si tion ﬁ%W@aIQZ;‘C%ﬁWc‘d?fOO%%EE Inexied ptdbpaitearhsrn inages 4° acqiediacy,
jurisdictiongleub e Jo?rﬁﬁﬂﬁ&hon l’é(qu%{'xédté)l}ﬁ ah'ﬁﬁﬂ@ﬁlemﬁ-{l& 49691 irfach | mage may

be processed, and the results nmay be conpared mbined 5 to enhance the
accur acy 16f presessingcheresulisonassheaaepinercd i éstmﬁalﬁhm@dwmgbs off agchiglgr

is recognized as authorized, images and/or data may be discarded rather than

forwarded for forther 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

20 may involve a computer network, but may also include physical media from another
computer located at the image acquisition site (i.e., facility 28). Generally,

information can be temporarily stored on a computer at the image acquisition site in

the event the network is unavailable,

Images received at the central site may not have been processed. Any
25  unprocessed images can be handled as described above. The data resulting from
inmage processing (remote or central) may be separated into two categories. Data that
meets application-specific or jurisdiction-specific criteria for confidence may be sent
directly to the billing engine 22. On the other hand, data resulis not meeting required
confidence levels may be flagged for additional processing. Additional processing
30 may include, for example, determining whether multiple images of a vehicle are

available and independently processing the images and comparing the results. This

i1



| icense plate, or images of both front and rear |icense plates, may be
processed and the results conpared to determ ne the nost |ikely

regi strati on nunber and/or confidence |evel. |Image processing may include
identifying the distinguishing features of a vehicle (e.g., the |license
plate of a vehicle) within the i mge, and anal yzing those 10 features.

Anal ysis may include optical character recognition (OCR), tenplate

mat chi ng, or other analysis techniques. The toll managenent system 10 nay

i nclude other systens capable of substantially real-time processing

| ocat ed at t H@ydidusewhapderhyagutrcter eonpgisinsef thegesubieofepgicalaharaciemmuni cat i on

requi renents,. : i I . ak I cessi ng, e
results may E)%E%Sﬂn%a@ggi}% (E)ﬁ gé ?‘iteksl%rbé&é g%ﬁ?gr%ib!rh}ézngg’g 5%’?1??“&9 éégf.le lfnragegt%vme%?{]cl e is
;ecogngzgdfaéeammﬁﬁﬁﬂnﬁmpotn@gﬁ$eamﬁkdmgdmh§smuye@gnﬂhgﬁakdedﬁnghger t han
orwarded for,_further processing., | es a ata can be.forwar to a
central pr ocg%l[s#nntap ?Séaélgtly % Sugiﬁéﬁplg?ggﬁ@aﬁaﬂﬁéglwtiﬁé@g {5688\6%95?%9 in
conj uncti on wiay bodshier i khlidiey efmpirage:g Zor eddh DsibO oL 8 lic2kkePite, it/ ol ve a
compt or | o ST TR F RAe e ORI b CoEad Hage ) Py y1g)

General |y, i nfRFprifiOfiGaD 1R kQRRRE dhideYn SR ARd Bas@WRY-&mighyt he | mage
acquisition site in the event the network is unavail abl e. | mages, received
at the cent r BCCSFRgreTals: Roan B¢ idp Brsessing bx ald avpilablg il eonthumyip S66EREE | nages

can be handl gd nagedesaidhedeppove. The data resulting from inmage
processing (renote or central) nmay be separated into two categories. Data

that neets applimalih@erysRechiy ke @ingdatidits sthetdaRnvaRegd ol isosakties i a for
confidence ma sent irectly to.the billing engine 22. On the other
hand, data r grce fyel mysh fSSBNiAREIRY el confi dence | evel s may be flagged

for additional processing. Additional processjng 30 may includ for
exanpl e, det er mi fithg %ll?@%%?g %RIB‘F‘?@SG&‘&@E@ fodata AgRINEY légt%‘?fé’aﬁ%vai | abl e
and i ndependighiaple aaabas Rghinhee biNBGeSstandr Ko tdpgiatellBrid@dihtiss. This 11

may i ncl ude charai%?r-b.-charactej conparisons of the results of optical
character rE8BHRITGDE license plate image. |n another

exampl e, ,the im s) Jray . : o .
mp 1§ 9{9)( ) onXaarmg other data obtained from sensors at the imaging location
(such as vehicle size) to known characteristics of the vehicle registered under the
registration number recognized by the system, in the recognized jurisdiction or in

multiple jurisdictions.

(3)  Comparing the registration and other data to records from other sites
20 (eg, records of the same or similar vehicle using other facilities on the same day, or

using the same facility at other times).

(4) 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,
25  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

30 determined by the image processing module 25 to create a transaction event

12



be processed by one or nore specialized algorithnms for recognizing |license
pl ates of certain types or styles (such as plates froma particular
jurisdiction). These algorithns 5 may consider the validity of characters
for each position on the license plate, the anticipated effect of certain
design features (such as background imges), or other style-specific
criteria. The processed i nrage may be forwarded based on prelimnary
processing results, or may include processing by all available al gorithns

to determne__the rgfﬁggteﬁ .confidence |evel., 10 Prelininary data nmay be
conpared to GHEF° &0 4141108 beeveen Sreashislermg thedavititvd dhe engiesd . Such

techni ques i nal sste the(ilans43A0P aFdntia 2 DIRnPHAEHSS 86l £drlsLRA Alfndat a agai nst
lists of valid |jcense plate nunhers %thi n therglﬁiﬁ ?‘%S%ystlém or at the

appropri ate PHFPSEEC PO e SHlamanea2r dgiseratombingimiwtiazy. 15 (2)
Conparing ot bgsorskdnneRinanngdadit & LamgiLag.| Lon (such
as vehicle si ze(% to known char actﬂi g({}%ggﬁ%lg&?’%gﬁ&%%&%@%tégﬁg%tgred under
the regi&tr8tsedan Rgtmeractiecognicsz dbe hgnsettionsyst dap nay itdieleristivignilzed
jurisdictiong@fodsBaccAhbivehiiehWhdSiGt LoNs. _(3) Conparing . the registration
and ot her da?a o aflseecc.)r dﬂ}?ﬁ%ﬁ%ﬁ%ﬁ%%@g@opébﬁs(cg?%&ﬁwf’e%&?%lgh%gcgt he same
or simlar vekrépeayeiielg's oribisrand destihittanesvabving b acHayeTiay tra@bctionsi ng t he

same facilityat [-IBS; Manual 1y, vi ewi ng the i es or data to
confirmor over rsicglréﬁ(?ﬁ%lélfeggaﬁ Eﬁlg% fg/rgeﬁ(tmg t@’f%r%@%&f’ﬁb‘? FOVHERi ti onal
processi ng pmothpdes a result with a particular confidence level, 25 the

resulting data then can be forwarded to the billing engine 22. If the
requi red™ conf i dehtPedusiing payarmbiropen atdoanirmtplidhaé byl dtearchiaie dveekapt f or

future refer (-3 r il nagi ng 2 rocesses the
o or et Fon R Ter SLBEH AR TE Sk G B A SO PR T BRI RS ¢ he
_toI | facili t@@;‘ ejchoklidiemgrath dn weh ﬁabIEadcéﬂnt'éobi‘cm’a;lat‘&lud%(h rei@esioted by the
I ’mage pr Ocesiﬁl)lrégraﬂ&%ﬁ'a])f ev%}?tsj[ gp%}raeei\‘a()tr glegtrglﬁcalg]a%%l%}fé S%Q;ergglst%ay %issued and

sent to the registered owner of the vehicle.

15 (2) Generating a paper bill and sending it to the owner of the vehicle using a

mailing address derived from a vehicle registration record.

(3) Presenting an electronic bill to a predefined account for the vehicle owner,

hosted either by the computer 12 or a third party.

(4) Submitting a bill to the appropriate vehicle registration authority or tax
20 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 doliar amount of
outstanding toll charges and other fees. Owners may be able to aggregate billing for

25  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 vehicle 22 (e.g., owner of the

30 vehicle), a public or private authority responsible for management of the facility 28,

13



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 paynent processing. For exanple, the billing engine 22, alone
or in conbination with a customer nmanagenent nodul e 26 (descri bed bel ow),
produces paynent requests 5 based on the transaction events. The
transaction event data may include individual charges based on a vehicle's
presence at specific points or facilities, or trip charges based on a
vehicle's origin and destination involving a facility. These transaction
events can bw offsnpidredhagvdtobier menkgement neodailtainclpdes orsembination of of t he
fol |l ow ng ; i f t | i shed by
t he vehi cl er%gvﬁgﬁé %?dlé%ggé%ea%@#l&{%? %ﬁgﬁ%ﬁletchg%ﬁlpﬁﬁ%ﬁ%%tsg a%sgaplZO can be
used to storzcamt aecosntentecdialoaf ndispae mavageinehtenalneeltb and atpaymsenteach

paper or ol dRvETTE Ay ans Uit B B et et LB B T e o
regi stered oameptiof, frsiealdahisel@d ol&hér2gchbemey. ati ng a paper bill and sendi ng

it to the owner of the vehicle using a mailing address derived froma

vehi cl e regi st r atTiorcreobmenagf8nt Brodsieioh aljovanisetseutly asmaotiits fo argten
predefined account for .the vehicle owner...hosted either b conputer 12
br “a third pareon yith et hor oo rep e RSP ap ok Al e

regi strati onrasdckiond foy theracécant, vie® iaagdscrdccintedpattinthddeitragssptiyameatd t o be

coll ected during the vehicle registratiqgn renewal rocess.o uring the
tax col | ect i%ﬂiﬁ%ﬂéﬁ%&@% on EﬁelaP?‘Wﬁg r%ﬁ;?n%%ﬁ‘?m%taq'o@gﬁmﬁf reisrrlﬁnéﬁ’\lfeaﬁoggleor \g/]\/nen

t r ansact {ONsfaéBEicad a6RES Wilihg ahd QRN fobt Sionasso¥Bxddirm inbiogikté dhat of time or
maxi mum dol | ar ampunt of, ~outstanding toll charges and other fees. Oawners

may be abl e #25¢ BfgtgRedthi 1 1ing for 25 multiple vehicles by establishing
an account with e

allow a user to i &%’%H l%%}ﬁ%%ﬁ@%{?ﬁ%&g@% 9%&%@% g%ﬁ%&? g}%g‘il e0\2/2r an
comuni cat i apsciGhaanatiicht 64 RS adcORRHE & resded dbtukes @8ing the domipatend, Wi red,
ol ude a paFiyissis: SuadeoPeRaRe e bt utgs., Toinambporre " o
16 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
guestion. If there is no match (i.e., the customers automobile is not the antomobile in
the photo frame), the bill can be forwarded for a third party evaluation such as
20  arbitration. In the far more likely case, the photo will show that the customer’s
automobile was indeed billed correcily. 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 embedded

into the dispute resolution communication as an electronic watermark.

25 The payment processing module 26¢ provides functionality for processing
payments manually or electronically, depending on the remittance received, For
example, if payment remittance is in the form of a paper check, then scanning devices
could be used to convert the paper information into electronic format for further
processing. On the other hand if electronic payment is employed, then standard

30 electronic payment techniques can be used. The payment processing module 26¢ can

support billing methods such as traditional mailing, electronic payment (e.g. using a

14



30 vehicle), a public or private authority responsible for managenent of
the facility 28, 13 or other user. The custoner managenent nodul e 26

i ncl udes a conbi nation of hardware and software nodul e configured to
handl e custoner interactions such as an account managenent nodul e 26a, a
di sput e managenent nodul e 26b and a paynent processing nodul e 26¢c. The
nodul e 26 enpl oys secure access techni ques such as 5 encryption, firewalls,
password or other techniques. The account nanagenent nodul e 26a all ows

users such a torists to create, an account with the system 10, associ ate
nul tiple vehi%{:ﬁiqgs? grvcxlﬁ? TR SIB%‘%BWV{O,Tg\‘/‘f"@%?edt‘1518%6'11‘?”6?1?&1?56?“0%@“&@@%nt ,
view i mages adiinrieat.eendint bill eSB! (RASHE ib@N@achdith thRKSI,RAYIBAL S on the

account. In g[ne i??%llgment ation, a user responsible for the 10 facility can
access bi | | i ng® AR EHPICEET IS RAMETOREt BRPUb st asand airehurgrsbarcisns t hat

have used thechasty bf dagel RRABISPYLRNFRRIAAREBR FacIRAMLe 261 eREr mt
custoners to dispute S{)emfl c transactions on thelr accounts and to

resol ve difspBtEEsHgipyuterdcslsasen appappassient ¢alleetiqranttheds sugh asput es may

ari se duri ngRiitibhaNehesk HHRE el p.resol ve such

di sputes in an_la{ut.aorrat_eg fa;ﬁﬁﬁ@%&ﬁg%ﬁ%ﬁ%@@%ﬁg?f;a{/{rég%cleg customer to
access an " elR&EHRiRT Gt isletest asarved), elegmmioelynienigdipict Hsbiichaaktchealiti eadsywebsi t e.

Cust onmers cagyfd i e . i e of thei.r fransaction,
the one in gﬁeel%sab’?‘ Sl?ltf gilsﬁﬂltr%gl}@&lgdsgﬁo hr#a%fa gﬁﬁ%‘l %Jgg;gc%ﬁgoén% S5 s aut onobi | e
is not the aptogifsldisceunitnfor diferqphpiposes.ane), the bill can be forwarded for a

third party evaluation such as 20 arbitration. In the far nore |likely case,
the phot d°wi | | shb tehaanegemestenmeptar 18 cormuoingbd Wih wesmilayeteds Bi | | ed
correctly. Dgpute JaRgeient; nerypted. . security in which all text
and i mages ar elpéslent ovielgga c%’r%%%{&‘elg%ﬁhé’?@% ﬁ%ﬁ%&%‘g@h{w °¥lﬁfn§f”r€f%tf3nsusi ng

hi gh st r engt Wtehessybtliconstems.oBr axhmpleasenomidatingeiateccesben puhddded into

t he dispute i j i.on _.a n el ect.ronic rk. .25 The
paynent pr oc%s | E%B%ﬁiﬁgq%% %?(i)n\;?raeetsé?cgfﬁ & 3%&11%6{%@%?&3%@%&?@%@
paynent s naniiglttagsiens, retseadinosistals) o otide peaticag 100né heplaemiticaneganscei ved.

For exanple,.  j t .remttance is in_the formof.a_pa check, then
scanni ng [‘% ev?ycszééaéls REYITRIHe 10w Shforcdment agencies 36, posta?algﬂlmgtles 3%, x%?l{cie

registration authorities 40, insurance companies 42, service providers 44, financial
systems 46 and a homeland security agency 48. The external systems 34 can involve
private or public organizations that span one or more geographic locations such as

states, regions, countries, or other geographic locations.

20 The toll management computer 12 can interface and exchange information
with law enforcement agencies 36. For example, as vehicles are identified, the
computer can subimit substantially real-time transactions to law enforcement systems,
in formats defined by the law enforcement agencies. Transactions also can be
submitted for vehicles carrying hazardous materials or violating traffic regulations

25 (e.g speeding, weight viclations, missing plates), if the apptopriate sensors are in
place(e.g. laser/sonic/mocrowave detectors as described above, weight sensors,
radiation detectors). Alternatively, vehicle records can be compiled and forwarded in

batches, based on lists provided by law enforcement agencies.

The highlighted vehicle identifier database 20 can be used 1o store the lists
30 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

15



could be used to convert the paper information into electronic format for
further processing. On the other hand if electronic paynent is enpl oyed,
t hen standard 30 el ectronic paynent techni ques can be used. The paynent
processi ng nodul e 26¢c can support billing nmethods such as traditional

mai ling, electronic paynent (e.g. using a 14 credit card, debit card,
smart card, or Automated Cl earing House transaction), periodic billing
(e.g., send the bill nmonthly, quarterly, upon reaching a threshold, or

ot her). Theég yment processing nodul e 26¢c can support discounts and

surchar ges bd8¥dascnqssdquendirasd (higklightedhbenpishdie tpﬁfmaelﬁw to wonitdrme  of
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or provide di‘?@mm svehiple ldmitﬁ'@r essbmptad p’ﬁhd’l& velidle Bné deehrhinemihagghent

ter 12 Lens. 3
conput er 12 oI &AL E N AL SXL AL B BYSI AR B WURANG, B0 O HBLE o o

comuni cat i ons -eehi ques co
the systens. & ﬁnfeucammwuthonﬂmummh Qﬂ& mmnmnyfnaﬁﬁ@d &fahe ioagtdade theconput er

net wor ks suc | nt el ectroni ¢ data interchan EDI), batch
data file tql rﬁlsliﬁ i%“gj d%l {“;’?ﬁ i ‘Wtd&??ﬁtegétrtﬁ‘%ﬁﬁ@}onr ?’Hdéﬁ? g]é%é‘on Hrivasne

i npl enent at | @Bade&)(’l‘l@d’m{puﬂeﬁ m@imﬁy%ubasﬁtmﬁraaawnemo@izsﬁmss@%éacI es 36,
post al aq%ho i nsur ance

ébles 3 veh fﬁ’eard gllstratlon aut horities 40,

conpani es " 42 *¥efVf QECEMERK g“’@&s ayieRREREN ca8 patpmFcally haghdisht honel and
security ageI?@I)icléﬁgas%@oﬁﬁ@éx@ﬁhﬁcﬁﬁ/&{ﬂﬁ&wgAoc@@fhnb@é!pal M &rfic BBM( 8l Pr public
or ganl zations_that span one or nore %eo gr ap | ocations such as states,

regi ons, couffFy gt cFJ[fhlScftOH@r infupg hep ke 1]1‘%3?-11@1?‘@?50&@@ rqafeangidndreasanagement

conputer 12 eaBmichh glfsgge and exchange infonnation wth | aw enforcenent
agenci es 36. For exanple, as vehicles are identified, the conputer can

submi t substant i allefol! @@hagen¥Bt donBRNSRID LRt Bed &Weﬁﬂ{aﬂégﬁﬁﬁﬂ{a’u&yﬁ ems, in
formats define tg@ﬂ%/%}t he | .aw enf orcenent agencies. Transactions al so can be

submi tt ed® f ot |HGOERFS A RipasdbadiErdred iphrdgueameulsireqiivg talti ng traffic

regul ati ons authorities to convert from receiving payment by drivers at the time of travel to
receiving paying in arrears, it is important that bills be sent to the correct
driver/vehicle owner. To minimize the possibility of sending the bill to the wrong
person, the computer 12 supports address reconciliation. For example, before a bill is

20 mailed, the computer 12 verifies that the address provided by a motor vehicle

department matches the address provided by the postal authority. The motor vehicle
database can then be updated with the most accurate address information related to
the vehicle owner. Since this ocours befors the bill is mailed, biIliﬁg errors can be

reduced.

25 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 vehicles, the owners’
addresses, characteristics of the vehicles, or other information. Altematively, this
information can be accessed through third-party data providers rather than through an

30 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,
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25 (e.g. speeding, weight violations, mssing plates), if the appropriate
sensors are in place(e.g. |laser/sonic/nocrowave detectors as descri bed
above, weight sensors, radiation detectors). Alternatively, vehicle
records can be conpiled and forwarded in batches, based on |ists provided
by | aw enforcenent agencies. The highlighted vehicle identifier database 20
can be used to store the lists 30 provided by the | aw enforcenent
agencies. The term "highlighted" refers to the notion that the |aw

enf orcenent agencies have provided a list of vehicle identifiers 15 that
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nonitor. For 2R a tor,vehicle i.s .st.olen. and repprted to
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t he dat abase q@@lity\Wiewndriiép melddiees reborgh lahdtuded HiNing Beopahd egurhedavel s
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interfaces that t rticular. vehicle.is bei sought by.l.aw enforcenent.
The |aw gnf or cerreqﬁ? %Ziur%"]fog‘? LY 1ic/%er\?lvizs " %ngergage ?Ws%g]ﬁatnlgjg/n Ot Ped of the
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| ocation, and the directi it S beaded.. T onput er can.natify in
substantial |y ?Iexlélf’@tntris%fawgog?‘f’gn}éﬁ?e@fnﬁ E?Elinﬁsigég P%ﬁ%fﬁe’lt%éngﬁ‘f%lf%enent . In
addi tion, | aweldnkddenefientaiaimne a0émnmasldelideysclgbhinghis ofehictsesthhased upon
the expiration.of, .a Iicenae,_. ocecurr nge of a]1dtr ffi c_(fou];t ate, or other
event. This COUTY PSPy iicalngt atkg%}g:b 17yep gguid badriviee diesply-t W road and

i ncrease 101 evenpiget @uldiRtist lak @nfoldendnOld wilBRIGEIRS YRtk Shethdr BN
interface angigggchan dnformation 15 with postal authorities 38. Since

t he discl ose BHF e has bpen edigtpdrsing gipertioglgt 8% i es to convert from
recei ving payrren:’rg@%/‘toﬂri vers at the ti gg of travel to receiving paying in

arrears, it is i MAnggFRenhFonpte d 2 Sarhinterigos 4 Xphange 8eTvigs i ver / vehicl e
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person, the O%Kt?g{. 1[?2 supp'%)rts address reconciliation. For exanple,
before a bil I ghitng and pavmeephpeiestomioncliops o lding sevice REOVERET Bs s

provi ded1by aolnBii®f ageahiicl € department matches the address provided by the
postal authority. The notor vehicle

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 credif card processors, banks, and third-party electronic
bill presentment systems. The computer 12 can also exchange information with

20  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

25  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 country including the time and

location information about the vehicle.

As described above, data captured from the toll site flows into the image
30  database, and is retrieved from the image database by the billing engine. In another

implementation, the toll computer detects, for each vehicle, an interaction between the
17



dat abase can then be updated with the nost accurate address information
related to the vehicle owner. Since this occurs before the bill is mailed,
billing errors can be reduced. 25 The toll managenent conputer 12 can
interface and exchange information wth vehicle registration authorities
40. The registration authorities 40 provide an interface to exchange
information related to the owners of vehicles, 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 30v§%teridilellfsiliyisrrtarchiseases yushgearates e don treordTidiedeeur acy of

records int hﬁcé&@"ehx?ia‘r%lud@ éﬁtéggxge? Snd 1564 0R %g&%%?ﬁ(agp%%ﬁ%ég t;l)lg %‘%I 0

vehi cl e ownershi p and owner esses, e verl ically

agai nst t hi r dilsefndyny athghdatearaieblgbomtimesniors gdloy fsi]ity (e.8 spebidngze)ot or
vehicle recorgs, ; This tay hel nsure the quality of
owner ship and adlg{&gzgglﬁéeﬁjg%gé%ctg% aﬁS&E%Cé%SSB}%y’P?CﬁI&D%fF’ Ci‘ cglﬁgel}eéa?%?’ ned

cor r espondencehick [Peudifieo|alstape aabrermafitierco fiptdrdor ¢héh eaitié.nt er f ace and
exchange information wth insurance conpanies 42. |nsurance conpanies

coul d hi ghlight veRitihringendah pepddeditntha datameverd. SThis parcetsony aswuenf or cenent

authorities 3Gie FQenB i.ghlq vehi cle |identifiers database
20 can incl ude ef Fcesnse%éﬁgtﬁ]g c%lllt}%g‘{rcg&'o# %\Eéeﬁg% eégr%vﬁlflﬁn%a%&%weesgnﬁ nsur ance
i ndi cating t HathesaggtaldediNtes Thwiulage ban tebrstorednigy thd inegabiitybasThed ideremmeput er

could notify; ' . l.] .as..insurance. co i es whether the
hi ghl i ght ed \}léﬁaﬁ"%fdg{lﬁ{ggﬁ @%%ﬂ%%ﬁé@wga%ﬁﬂéﬁ they: Fie{ecth G sopkorie M50 The t ol |
managenment® cdapertfyrhdiRancanion nifeld @efdmndlexdhaftgeats elis/dterccpiieui Ber s 44.

ort batch or_real-time interfaces for

For exanpl e, . Pyt er.. 12 can su
forvar ding. biP Pk Ed I B o P B s Rt PURED CEOBR TGS By | co
provi ders .or thd&llogldaebidedor |agesilings If nbhecduat dxidmmRoerRMidefRier 12 can

interface and ex hﬁg%? information wth financial systems 46. For exanple,
to handl e bi PPl IB’;FS? 1® ARRIOR BT SR TSR e et tiopip R adhird-pagaserYiat er f ace to

credit card prodidssodgermBanisowdndnd BitdtlisPAT 0@t e hik BRcEss may be
15 delayed unlil 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
20 implementation, some of the functions described may be event-driven or scheduled,
and may operate independently of one another. For example, there may be no flow of
control from back-end processes to vehicle imaging. The imaging process may be

initiated by an event, including the presence of a vehicle at the toll site.

In another implementation, the system may be used to monitor traffic and
25  manage incidents. For example, if a drop in average vehicle speed is detected, the
computer can send a message to a highway control facility alerting controllers to the
possibility of an incident. Authorized controllers may communicate with the
equipment at the toll site to view images from the cameras and determine if a

response is required.

30 The operation of the toll management system 10 is explained with reference to
FIGS. 2-5.
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bill presentnent systens. The conputer 12 can al so exchange information
with 20 accounting systens. The toll managenent conputer 12 can interface
and exchange information w th the honel and security agency 48. The office
of honel and security can automatically provide a list of individuals for
use in the highlighted vehicle identifier database 20. For exanple,

regi stered drivers that are on a visa to this country can be 25
automatically highlighted when that visa expires. The conputer 12 woul d
then notify the office of honeland security 48 that the highlighted

vehicl e identifiéﬂGa%Sam&mH@mhhﬁWmhthemﬁﬁkmdﬁeh@gmbééHnﬁ@@@%@@ﬂ driving in

the country in f svehicle.
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i ne. r _inplenmentati t ut.er or each
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capt ures 4 nEgesseists aenBiratd et atiag seobrt: thd henciad and tha clor ggen@es | ncl ude
date, tine, and, |ocatio f transact.i o a,ref to th file,
and any ot het? ﬂ%?&’%ﬁ%ﬁgﬁgﬁ@@?ﬁﬁ VEHEleSk P@lﬁ@nﬁﬁiuwa%ﬁ %k%n?g%§ speed,
size). The |nag can _be in 2 mhlch
can generate a 5fvéﬁF@F@PﬁﬁﬁﬁPPﬁ&%F%ﬁgéﬂﬁgﬁﬁg&gﬁgﬂge‘%ﬁfﬁegﬁﬁe actor for
each vehi cl eparifhiugh %strlﬁxﬂreitmtdeﬁiamca’gmd@@ %d@edletﬁpitldnﬁrzlndﬁbm tllleate@eh)ﬂcl% Th:j st

rocess occur, after trans o) ntr ili e data
Iroecor d a% i EgEiers qaé%éé‘i?r%éngé ghic {édé‘?’itfg‘ F?Iz%ff%ﬁ %Fe[qye “The i mage can
be storegh i Nybh@sihieo dathalasan aad%da%cdﬁyﬂﬁ@@génmbé witigdevaskdivell anal

processing is required to identify the vehicle one wi shes 10 to
verify the tidiioaatipamation i prel-SBwReEndenidalchmade ?heagéfcfﬂ&t‘%emet“ﬁe dat a

record can bg..,gUbILLL&D, e Ecﬂﬁplﬂél sFél{‘ag:r&E‘ﬁiuﬁlﬂﬂe MkERiBaBRSSeRicate it with
an account and store 1t I'n i ng database for |ater bllllng]11 If no

account exi smgniciphiéiogedtites eegiqnérwmtnesrmuoéhel geasrAPhicalgsigpalione ADPFSPi at e
state regi Stt'hé‘%ﬂ@xrt ngb%é?%&é‘%% cfe@hi%ﬂné%i%hta&o%%ﬁﬁ'uﬁﬁ}urlihrdib‘ﬁbﬁl@:indtc&

determ ne the own an account. This process nay be 15
del ayed tmtid nawoughale.r ansactions are collected for the vehicle to justify
'ssuing a bill. The computer 12 captures (block 104) an image of a vehicle triggered by a

transaction event based on an interaction between the vehicle 30 and the facility 28.

For example, the image acquisition module 24 can be used to acquire one or more

images of a vehicle as it travels through a facility such as a toll road. These images

20  can be stored in the image database 14 for further processing by the image-processing
module 25. Compression techniques can be applied to the captured images to help

reduce the size of the database 14.

The computer 12 determines (block 106) a vehicle identifier based on the
captured image. For example, as discussed previously, the image-processing module
25 25 can apply image analysis techniques to the raw images in the image database 14,
These analysis techniques can extract a license number from one or more images of a
license plate of the vehicle. The extracted vehicle identifiers can be stored in the

vehicle identifier database 18 for further processing.

The computer 12 compares (block 108) a captured vehicle identifier with the
30 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
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I f confidence level is not adequate, additional processing may be perforned
as described el sewhere. The techni ques descri bed above describe the flow
of data based on a single transaction end-to-end, then | ooping back to the
begi nning. I n another 20 inplenentation, some of the functions described
may be event-driven or schedul ed, and may operate independently of one
anot her. For exanple, there may be no flow of control from back-end
processes to vehicle inmaging. The inmaging process may be initiated by an
event, including the presence of a vehicle at the toll site. In another
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agenci es w t h newOashamthdr harsd, ifblelpartyotvat nci;trwisirm*einofiﬁédﬁimﬁaiiaielbfltrlﬂoramd/ or in

batch mode. -{P@ !hglwthggélg{ﬂil Srrr?]sg?}g’%&)ioscﬁ é?&}t (gxf%lg R Tor lal?tgr norgl%catl th)telelr shan

across multip
satisfactwn of predefined criteria. In one implementation, predefined criteria can

15 include gathering a predefined number of matches and then sending the matches to

law enforcement in batch mode.

Once the party has been notified (block 118) of a match or the match has been
stored for later notification (block 116), the computer 12 resumes executing process

100 beginning at block 102.

20 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 technigues to
handle payment processing including billing and collecting tolls from vehicles using

25  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
functien 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

30  images of a vehicle 30 as it travels through the toll road 28, These images can be

20



municipalities, states, regions, countries or other geographic
designations. As a result, the conputer 12 can process vehicle information
across multiple jurisdictions and on 15 a national scale. The conputer 12
captures (block 104) an inage of a vehicle triggered by a transaction
event based on an interaction between the vehicle 30 and the facility 28.
For exanple, the inage acquisition nodule 24 can be used to acquire one or
nore images of a vehicle as it travels through a facility such as a tol
road. These images 20 can be stored in the i mage database 14 for further
processi ng bgforehen thevgee datolees §4 frg furthed ploeesgiBg bthwpmegsponessisghni ques can
be applied to é?e éaptured images to help reduce the size of the database
14. The conﬁﬂ?éle% determ nes (block 106) a vehicle identifier based on

the captured image gaﬁgﬁtm’;@a{%n@{anﬁ@§6%%k§2%?ﬁ§9&u&é LiOHS b¥sed b %he

I mage- processi ng no ge analysis techniques to the
raw i mages igeptubel imapg T hiafatases dldo siileste tlanabyess disqueskmboees can extract

[ f i | |
Jehi ol o SThd Bires e DR LT Po LRl P ke e dessu e ah R e R Meni o1 o
igfntLfEgg)dﬁh&hﬁ&&x&ﬁnﬁmmgﬁfﬁmhgﬁfﬁm?@g&ﬁMpg;ﬁﬂﬁﬁsMEgmmpanﬂﬁaﬁﬁmgparﬁs
oc a tyred vehi.cle identjifier with the .30.hi t.ed vehicle
fdentifier. ﬁ%ﬁﬁg Wﬁv’gmﬂﬁg“@@ﬁﬁd?%ket?ﬁégﬁiggﬂﬂgF5ﬁ§u§§%G%$%§I%Iicense

pl at e nunberfof ieMeth6ceyedy cl e identifier database 18 with a |icense nunber
19 fromthe highlighted vehicle identifier database 20. As di scussed above,
automatic as welTheasmpmauid deteemhie ek J0aNa petyap@iciatd with thheckiclkor a
match. |f the conputer 12 detects a tch .(bl ock .110) between the |icense
Tabor s 10§ HEAEER Bt B Bl e 05 PR CHA G (T SRABA A SH R ¢ ne

hi ghl i ght ed Mehbhek&thSvéitdaaidehtifr $rom $BOshit0 idesti M@idufabed .18 Thiardhd or mat i on
can be stored in the vehicle Ldenttfler dat abase 20 or q%ﬁer stf&age
mechani sm  CHAPAE Benericls gpestrajion pHRYEY fQ I grtermiiedie T ot &t 2%

resunmes execkiciOastPedAPaeRs vddle RREHAN THe &im M@ ak idQgablbbrt he party
indicates that it wishes to be notified |nned|ateI%€%block 114 t hen the
g

conput er notd°Fesaiss retide lafarasion fampae oy mapoiiclaegeiEtiiop Salakasss %%O%t ch. In
15 multiple jurisdictions such as cities, municipalities, states, regions, countries or other
geographic Jocations. 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
20 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,

25  the registered owner may be sent a bill based on a periodic basis (e.g., monthly basis),

when a predefined amount has been reached, or other arangement.

If the computer 12 determines that payment is required (block 210), then it
requests (block 214) payment from the party associated with the vehicle identifier
based on the transaction event. As discussed above, a request for payment can be

30  generated using iraditional mail service techniques or electronic techniques such as

electronic payment. The amount of the bill can depend on information from the
21



10 this exanple, the conputer can notify | aw enforcenment of the match in
substantially real-tinme using wireless conmuni cati ons techni ques or over a
conputer network. On the other hand, if the party does not wi sh to be
notified i Mmediately (block 114), then the conputer 12 stores (bl ock 116)
the match for later notification upon satisfaction of predefined criteria.
In one inplenentation, predefined criteria can 15 include gathering a
predefi ned nunber of matches and then sending the matches to | aw
enforcement in batch node. Once the party has been notified (block 118) of
a match or tiRasedioslsvindsicheethe ngtucy edhd mterdcdibebetwotii thi edticleand fhbock 116),

the conputerg,12 i .process .100 begi nni atf black 102. 20
FIG 3is a %%‘W ?E’ggfa%ﬁ g gl(r\?q%a&r}p tengr:l%a%fegﬁagﬁn ?ateeﬁ%gtctg? 5%’?%6 Er?)‘fe#e%r?anagenent
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illustrate, t:é\'lr% e Péc’)%%%lgﬁl’, ghF f’m?%n% Ogg@@ﬁﬁlaeqtﬁ%&uege$%?1p trg5gssttthori ty

deci des ts0 evpleoyait trebaskdsol thedigtaheahntiggies to handl e paynment processing
including billing and collecting tolls fromvehicles using 25 its toll
road. The conput dpn th2 othaphand 88 thebbmplte? 0PJetatlines fag paseienaisvehieghieed r i gger ed

by a trans [ vent . base n,j.ateraction between the vehicle and a
Prctt ity TROLR PR R AREL Ml A D b e B Seh P SEeb S Ehbve i 1
reference t chabliiocie feffhemtfreduesd Zor exn@iplo KRBl Buthd i@ nlalRge: oMMl giat in@n nmodul e
24 can be used to g&qui re. one or nore 30 images _of a vehicle 30 as it

travel s t hr SOGRUERLZ £8) Jendls Jnags@rocprringiunrhinge andthat tpld bilbeg and spllertion ¢ he

i mge datoabageuldbe hoidldayytBid PiracRsE hdekiiMallshRehdmoanRrocessi ng  nodul e
25. The conputer 12 determ nes ﬁbl ock 204) a vehicle identifier based on

the capt ur SWPIHEGENOBRISCOMPHEE | bFe gtealrevidh srTias Providersd 4 pé dedsiadi scussed
above in 5 r:¢iehens® R8dRLDeKpO5 R bilile A4 pgﬁﬁen?-?%gésﬁwg thilionality.

i mage- processi ng nodul e 25 can be used to extract a |icCense nunber from
one or nor e QutagEsragpackon peeahiyes bptraforvatlied tae thivdpare| e chhpger 1ehicl e

Pdentifiers eamebexeh@Atle oS of bE:S0b BEALIES Bhislabapase 18

15 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 22 and
the customer management module 26, can be used to handle billing and collection
functions. As discussed above, the payment processing module 26¢ can support

20 electronic or manual payment processing depending on the remiitance received. For
example, the computer 12 can provide an account for handling electronic payment
processing over a computer network such as the Internet, The computer can also

handle traditional payment receipt such as a check.

Once a payment has been processed (block 216), the computer 12 resumes

25 exscuting process 200 beginning at block 202,

FIG 4 1is a flow chart of an implementation of electronic toll management
system 10, particularly process 300 for managing payment over a communications
channel from a party associated with a vehicle that has interacted with a facility. To
illustrate, assume a toll authority responsible for a toll road employs the disclosed

30 techmiques and that a registered owner wishes to efficiently and antomatically make
payments for using the toll road.
22



for further processing. The conputer 12 determ nes (block 206) a party
associated with the vehicle 10 identifier by searching a registration
authority databases. For exanple, the conmputer 12 can use the vehicle
identifier fromthe vehicle identifier database 18 to search a database of
a vehicle registration authority 40 to determ ne the regi stered owner of
the vehicle associated with the vehicle identifier. The conputer 12 is
capabl e of accessing vehicle information fromone or nore vehicle

regi stration databases across 15 nultiple jurisdictions such as cities,

muni ci palities, sflat e@npm@gaq:midesébjmkr%@ aroaccomhe‘mr agﬁggsmpﬂaied withcat i ons.

I i npl
| nt or mat 1 on' FFORI ERBIe: (EreEr K B e AP ina e S bieRuaear * "

processi ng. Atdoantnatragahynt nodeleQompan @ovid2a ﬁzabmta&‘@zeﬂstomﬂistto pped anegi stration
authorities and obtain registration informati on on In

A %&gm S,
ei ther case, 28RO H2HEE ?Wé%p%eﬁwvﬁﬁ%cm%tr@?” SUtCB BB PEREe Y, ehi cl e

informati en aee 08bsifMilldbich Berniitihé Siftohtdr @NEeced8RAd GiaE REQBEHSoHRALE! €S on a
nati onal scale. The co uter 12 checks (bl ock 20 whet her to re uest

payment f r onFies PRYREL) Nk PR RS AP WK dPﬁé’f‘%féde?aénie@Féﬂ%th‘?q &F otk “Fhe r equest
for paynment ganggpgnd on paynent processing information associated with
the regi stered owner. For exanple, 25 the registered owner may be sent a

bill based on a pghé d;mt@aalr@oe{v@s @locknOaf AeudBSics ) comiBiateonpr edef i ned
amount has been reached, or other arrangenent. 1f the conputer 12

det er mi nes t REARIPLATR Hhe TREY fodgtiew @diapechek e venh) For erarplp.ithe ¥&eitst s (bl ock
214) paynent piyd hdaulkaks Mmﬂﬁlﬁ&@ At @gué’% bPrekiiRineainedcgoh Qx%m ifier based

on the transacti on event. di scussed above, a request for i/msnt can be
30 gener at ediimgoR ﬁﬁé@lﬂﬁeé wath tieeduptosier’ W@éumfec@ﬁhihq bdkngpiataagctt oifiec

echni ques SHARRS iniBliesibh ehl GoRAYARAL dad BEe AIRUAL Bhedclen Bivblvinfan. depend

on information fromt transacti 6n event su as t nat ure of the
i nteraction bétepars ‘tehlélwﬁlﬂmlteﬂmdl the facility. For exanple, the

transaction event_can indicate that the vehicle traveled a particular
di stance defined &&¢ epruserdAeedpfrlogketPohibstantaciien eviel te Hefi 196ty B8IO%WEY on t he

'; gl : s'[ g?gsd AGR LA i odsBaRRD UtorQhtidN 81 RANTBR Y oh SOHESERE: Joh GMBIde
J images of the vehicle and the vehicle identifier (i.e., license plate). Such data can be

encrypted to permit secure transmission over the Internet. Standard communications
protocols such as hypertext markup language (HTML) can be used to transmit the

information over the Intemet.

20 The computer 12 determines (block 308) whether the party agrees to make
payment. For example, once the customer receives the information related to the
transaction event, the customer can review the information to determine whether to
malke payment based on whether the vehicle shown in the images is the customer’s

vehicle,

25 If the computer 12 determines (block 310) that the party agrees to pay, then it
processes (block 314) payment from the party by deducting an amount from the
account based on the iransaction event. For example, if the image information
indicates that the transaction event data is accurale, then the customer can authorize

payment such as by submitting an electronic payment transaction.

30 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
23



5 owner can be based on the distance traveled. On the other hand, if the
conputer 12 determ nes that paynent is not required (block 210), then it
forwards (block 212) the transaction event to another party to handle the
paynent request. For exanple, the toll authority nmay have decided that the
conputer 12 can handl e i mage processing functions and that toll billing and
collection 10 should be handled by a third party such as external systens
34. In one inplenentation, the conputer 12 can interface with service
providers 44 and financial systens 48 to handle all or part of the billing
and paynent - prives fermige puhc tlp opainnigmentaiondbe Hispuie suszgsmieniimediéaidbhas been
forwarded to I : K H%@? > i t

functions of G%Ir%%g{segl(g%ye)ég%l}eﬁﬁﬁuﬁ%ﬂ%%itb&%c St%’%f ?ﬁfﬁgﬁ%hgg%ﬁu?g? handl es
payment pr ocaxdilegob chehandleppteiic taspmtiosersbésl 10 eomktom2T §)ccaupay ment
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engi ne 22.and thg : . andl e
billing and col | oSn R IRARY iHgs&tsscf?g%g‘g%@Sﬁgx%?ﬁigﬁeg&g%@ﬁg

processi ng meti) &e pGupwan! Zonapporstex0tied protese APEbaginningai loch304ent
processi ng depending on the remttance received. For exanple, the conputer

12 can provi de anfieésumtlow sharhefrralimnlyreheden ofrlestipaipidhnanagewedssi ng over
a conputer n : I 1 I andl e
traditional g%%%%ﬁ?§¥5%3?%Phg§¥ﬁ%g?&g&%ﬁggggnﬁggg%gﬁ%%gﬁgﬁﬁ égmgeen
processed (bboutes2T6)lustrdie, itorputred titPa tdisuitesity 126 dexdslibiemglpribeess 200

begi nni ng,,at . [.S: | ow, ch i L jon of
or cctron'st aFORG a3 EmR 5 ebekR pb g fRE o §1 o BRLELRE, ey
managi ng pay fenliscyet teehndrpreivobapieasingphanasisof:e dmeafipaht yeladsbas at ed

ith hi h i nt ted Wt facility., T il rat
Ve 0 DL A ! Ryl g AR 80250
t echni ques atid cohad a@ireRQif teatgcte@bBenavdfsieshict. ef fi ciently and

automatically nake paynents for using the toll road. 22 The conputer 12
provi des (bl ock 30®)coapuacdddeabirfioss (Alopladdl) tias s peyrate dequidt s to be sent

16 to a party associated with a vehicle identifier. As explained above, for example,

payment requests may be generated based on a periodic basis or on an amount
threshold basis.

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

20 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 vehicle.

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
25 access one or more databases associated with postal authorities 38 to retrieve

information such as the meiling address of the registered owner of the vehicle.

The computer 12 compares (block 408) the mailing address from the vehicle
registration authority with the mailing address from the postal authority. For example,
the computer compares the mailing addresses from the two authorities to determine if

30  thereis a discrepancy between the database information.
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the vehicle identifier. In one enbodi nent, the conputer 12 in conjunction
with the account nanagenent nodul e 26a can provide a website for custoners
to open an account for making el ectronic paynent over a conputer network
such as the Internet. 5 The website also can pernmit the custoner to access
and update account information such as paynent history, paynent anount
due, preferred paynent nethod, or other information. The conputer 12
receives (block 304) a request over a conmunications channel fromthe
party to review a {jr ansaction event. For exml e, the account 1 o paynent
modul e 26a can hahdiPe cemppuer i@ digteemings (blask il @nihat dhet addresses miath, thee it
informati on as k L : : - T4 0 e .bild ing

dat abase. 16, Tho - farek A bR SR u TRy SuBatl Mn (el Giepkddd "3
particul ar trEksdeinsting addotse pevgsseh EomdrspostabaitonitghFed exaiapid, thhe t ol | boot h.

The conput er I ). fhe transaction event to the party 32
over 15 the %%%%tu%ﬂ?%%tlﬁlgﬁgl%é%gﬁ)ﬁgésﬁ A %c? T 60%@§1eﬁgﬁe?t@I?%§?%5 ansacti on
event can 5i ndhadbing hitteigesd ofllcties payhiend fonatid rédicere@bivate i dentifier (i.e.,

| icense plate). Such data can be encrypted to permt secure transm ssion
over the | nternet OnSeaetlierhdnd ot nowmiterdAsiciepninbodidcs 44 Gothatake hy per t ext

mar kup | anguagg..{ b t.0 nsmt. the. .info tion aver the
Internet. 20 T eesg%%%c{t%?a%fzﬁgﬁi le%tﬁse(éfo%ﬁgeﬁh%ﬁ Cl%‘?@?{ﬁ FOIAHEOB R ¢ v
agrees to naketh thayaiding address fexatip bestal amherityh Bocaxainp e thelc8R@iEE? dahe
information r to the .transaction event, the. custoner can reviewthe
i nf or mati on tuﬁhagéeggarbﬁa‘? Reé® g{eﬁgp G 10%}5&%“5’&9%%&@%@@5 %1%%@%} t he

vehi cl e showmsiimgtadéressvagiesed Sorh e poual QERE!iSs 38/ 6hicE k@hnidfed hayt i@ comput er
12 determ nes_{ bl oc 0) ,that the party agrees to pay, then it processes
(bl ock 314) 6%‘@10 %}‘%ﬁwﬁ Hgmﬁléifl%ﬁbgﬁOG%Hﬁelff?%ﬁla&Hl%‘iﬁﬁﬁﬁfew%?ﬁ BR8  account
based on t herdduaingdslkifarpgnentremf@hceexanpl e, if the inmage information

i ndicates that the transaction event data is accurate, then the custoner

can authorize pa@nente seidle agishyti@itutotits NG badh @deet (WIBEC4 PRyNENt :
transacti on. the, other. hand, if the conputer 12 determ nes (block 3
10) that th ep%gl}f%;requeste% (Ql%ck 4?48, the computer 18 exccutes process 400 beginning at(
15 block 402 as explained above.
The above applications represent itlustrative examples and the disclosed

techniques disclosed can be employed in-other applications.

The systems and techniques described here can be implemented in digital
electronic circuitry, or in computer hardware, firmware, software, or in combinations
20  ofthem. The systems and techniques described here can be implemented as a
computer program product, i.e., a computer program tangibly embodied in an
information carrier, e.g., in 2 machine-readable storage device or in a propagated
signal, for execution by, or to control the operation of, data processing apparatus, e.g.,
a programmable processor, a computer, or multiple computers. A compuier program
25 canbe written in any form of programming language, including compiled or
interpreted languages, and it can be deployed in any form, including as a stand-alone
program or as a module, component, subroutine, or other unit 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

30 interconnected by a communication network.
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does not agrees to pay, then the conputer 12 processes (block 312) a
paynment dispute 23 request fromthe party. In one inplenentation, the

di sput e managenent nodul e 26b can handl e a di spute request submtted by

t he custoner using online techniques. The nodule 26b can handl e specific
transactions related to the custoner's account including involving a third
party to resolve the dispute. 5 Once a paynent has been processed (bl ock
314) or a dispute resolved (block 312), the conputer 12 resunes executing
process 300 begi nning at block 304. FIG 5 is a flow chart of an

i mpl ement ati on of Mitleclstaprioftht eystenreand geheigtes deysibedrherpasit becperfarhad a

process 400 fborongggongi lin ma.g)ll i ng addressgs from gi fferentt sgurces. To
illustrate, it 4% a%‘é’ﬁ?é%ﬁ"%ﬁ% S PYOPFS GEHOHPE §eNHE G REIGEE LEHBI oy t he
10 di scl osed fuetihm cftRsint@tiop b 6p&stinphndayrant ahetakRdng oubhe Maedf tol |
facility. Since th i sclosed . techni ques invo|lve processjn aynent sone
time after tREPYEH a@ﬁfﬁgver?&gfm N@@&PW%@'% FESTOP o2 bt HaTy Fiedfese
techni ques hep@ifpsipbe IbfiatirRayRR, ah FPEANHeldProdrhBmeRE K rragdk ass of the

regi stered oggﬁﬁ of the vehicle. The conputer 12 determ nes (bl ock 402)
that a payne SgrdstionsPetigiategetid ciglith o a party associated with a

vehicle identifier, As explained above, for exanple, pa) t .requests nmay
be generated base ro(??lss%fs6‘2‘?%%5%‘?"0&8%‘?0&{1%‘?° CHRUEhPRETAT g’ﬂﬁ‘ﬁ%l‘?@fl Ybasi s.
The conput er of Zxaagls 860 TehdhiAsH sfHRA) p@pYRhhielordce@hs! maldngbndstthgei ty for a

mai | i ng address of a party a?,QC|ated wth the vehicle identifier. For
exanpl e, t he PrSEFSESAbatend of digial semuater. Stracrglly: gpresessat AHESEE associ at ed

W th vehiiol eifsegbtihk aid @ Bsth RO&ddtdBPmiRotyr@iddofVRcd0hRRRY bantsuch as
the mailing %‘dress_of the regi stered owner of the vehicle.” The conputer

12 accesses FSﬁﬁ#Wbﬁ?nﬁﬁﬁﬁgi%Wﬂéﬁ¥ﬁﬁﬁﬂwymﬁﬁﬁﬁﬁeﬁﬁmﬁﬂagmﬁﬁapé§§m-of t he

party associ 8h&e tbrk hehRy ¥&MdeE i st tisfih&lons 5&5 JoBX ATRFa }%nﬁﬂf@?u,t er 12
may 25 access _one or nore databases associated wth postaly authorities 38
to retrieve Vi asprarclugn o e Apaigiveheconpliefl frrgedvdiatskorobr trhwsfordgiage.er ed owner

of the vehichgy JR&: %%E&rsto}gge%%@sr ﬁ?st&%gotﬁlﬁa, éQ? }na%H&io?HIian&ew addr ess

fromthe vehicle o
15 optical disks, or optical disks. Information carriers suitable for embodying computer

program instructions and data include all forms of non-volatile memory, including by
way of example semiconductor memory devices, e.g., EPROM, EEPROM, and flash
memory devices; magnetic disks such as internal hard disks and removable disks;
magneto-optical disks; and CD-ROM and DVD-ROM disks. The processor and the

20 memory can be supplemented by, or incorporated in special purpose logic circuitry.

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 (liquid crystal display) monitor for displaying information
to the user and a keyboard and a pointing device such as a mouse or a trackball by

25 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.

30 The systems and techniques described here can be implemented in 2

computing system that includes a back-end component, e.g., as a data server, or that
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registration authority with the mailing address fromthe postal authority.
For exanple, the conputer conpares the mailing addresses fromthe two
authorities to determne if 30 there is a discrepancy between the database
information. 24 If the conputer 12 determ nes (bl ock 410) that the
addresses match, then it requests (block 414) paynent fromthe party
associated with the vehicle identifier wusing the mailing address accessed
fromthe postal authority. For exanple, the conputer 12 can use the

t echni ques dlS ssedﬁﬁgove to handle p nent processi S including billing
and coIIect|W§4§ %ﬁﬁ?ﬂ?“ﬁ&g?%tﬁy%ﬁIﬁﬁﬁgﬁﬁvﬁhmﬂﬁ@la%wkﬁa g if the

computer 12 @@t ®@ipones, 4 8] Oalenddputdd dbvih @ grapHids Q8§88 teMBRlan WCh, 1t
t hen updates (bl ock 412) the vehicle registration authority wth t he

mei | i ng addr BS¥strigirehhisbsrar cauitre tyih spdpplenanpiien oftheinvempi @ 12 can
updat e dat abasesndssash 8t §dn WhddbreRideh e‘%raff?gf' ﬁ&rﬁ;%ﬁ e&nﬁéﬁeﬂgr ipbes 40 with
the correct 1 nalllng address retrieved fromthe postal authorities 38.
Such t echhi qefERPOREYES B ﬂ@SY%@@Q%@“@h@“@F%@KﬂWM@UYﬁﬁmﬁﬁmﬁﬁngnaf@gﬂﬂ to an

i ncorrect majild ng.addes S drhBhib iR ' RPNt
remttance. Once tge veﬁ%c{% ré%ﬁstra??%ne%&ﬁ tﬁ%a I%(H% been updat ed (bl ock
412) or paypenwerks gglisistaderal beondtwadd§TANKE 2 codparcencty kg BN @s2ngr ocess
400 beglnnln?lgé 15 block 402 as expl ained above. The above applications

r epr esent Ustrati ve exanpl es and the disclosed techniques disclosed can
be enpl oyed in OtARS. B{zh§§fsé@fhﬂ:§fl 11@%&6%‘1&&?% @R %3@519%%6%?%' bed
here can be |nplenente ectronic circuit I n conputer
hardmare?of|%mmuﬂermsﬁﬁﬁMHMEdl@hmﬁmd¢nnbﬂmaﬂﬂeﬁsmOﬁﬂl@tmnm@nmmﬁhe syst ens
and technig S i e & & ter ram
oroduct , i . ul?e%wgﬁ‘ GIrhaL, petefﬂlog?l{lgo?aﬂn{)&d RIS zqese £ Vlﬁ ncoaﬁyxltlei-x %%Océ)gr:lrg%l on
carrier, e. gm;mmg oatltme*pectazerceamaﬂaisanﬂm@wagecldm‘t/«semercrblailmséippm(aﬁralgat ed
signal, for qﬁecutlon by, or to control the operation of, data processing
apparatus, e.g., a programabl e processor, a conputer, or nultiple

computers. A COmpygr nrﬁpa%%ﬁaglﬁ‘o@ax%"shﬂﬁché"@coﬁé §nd BIRMYnd QL0 Programmi ng

| anguage, i ncluding

15
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interpreted | anguages, and it can be deployed in any form including as a
stand-al one programor as a nodul e, conponent, subroutine, or other unit
suitable for use in a conputing environnent. A conputer program can be
depl oyed to be executed on one conputer or on nultiple conputers at one
site or distributed across nultiple sites and 30 interconnected by a
comuni cation network. 25 Method steps of the systens and techni ques
descri bed here can be perforned by one or nore progranmabl e processors
executing a conputer programto perform functions of the invention by
oper at i ng WHATNSWLARBDARd generati ng output. Method steps can al so be
performed by, and apparatus of the invention can be inplenented as, 5
speci al purpose logic circuitry, e.g., an FPGA (field progranmabl e gate
array) or an ASlC (\applduedi b@ReiR8CbibAsihpt egrated circuit). Processors
suitable for the execution of a conmputer programinclude, by way of
exanpl e, both gereing angiee pbevelliclp tngassd hyi acrampaction ssont sgpresetigan one or
more  PrOgeseish At Qly Al il @lygormputer . General 1y, a processor
will receive imstructions and data from a read-only nmenory or a random
access nenory detetmohing a vEhelecidstifler bhsegloanindaptunéd imagenputer are a
processor for executing.inpstructions and  one or re nmenory devices for
storing instr u&:ci(ef%ﬁénge?n SURATY aspestalyvity they eﬁ’@fﬁf’(ﬁg‘é)?mewgﬁ naildng 44esstide, or
be oper at by @leYir Ry BY séRcHBEM NG Bt delitRM QS rdibARShSFitydRlBadel usiRf thebot h,
one or nore nmass storage devices for storing data, e.g., magnetic, magneto
15 opt i calelflgpdentifier asgtkey 4pr seprshing thendasebennsi eash datebasebsing @ptogistad wigr a
enbodyi ng %ggagggﬁmﬁ&&ggran1instructions and data include all fornms of
non-volat? e ne%nry, including by way of exanple semi conductor nmenory
devi ces, e.g., reERROM a BEFROMIdrassbfthalist pargnfosy odevi wes:;posabmeahirity di sks
such astﬁ%gﬁng hard di sks and renovabl e di sks; nagnet o-optical disks;
and CD d"BVD- ROM di sks. The processor and the 20 nenory can be

suppl enent ed biecomilignBOmaingtaddrebretReed dbonPHE BASE: he@ivehigid eiktdtion TO
provide for interaction wth a user, the systens and techni ques descri bed

here can BEheTRdaRRIseRYith theameilng addessialichey Gomitagingyor aeys pestal yehoEy a CRT
(cat hode gayhababgld or LCD (liquid crystal display) monitor for displaying
i nformation

sending, to the reconciled mailing address, a request for payment from the first party

based on the transaction event.

2. The method of claim 1 further comprising:

checking whether the vehicle identifier matches a vehicle identifier provided by a
second party; and

notifying the second party of an occurrence of a match, wherein notifying the second

party includes notifying one or more law enforcement authorities each being associated with

a different jurisdiction.

3. The method of claim 1 further comprising:
checking whether the vehicle identifier matches a vehicle identifier provided by a

second party; and
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to the user and a keyboard and a pointing device such as a nouse or a
trackball by 25 which the user can provide input to the conputer. O her

ki nds of devices can be used to provide for interaction with a user as
wel | ; for exanple, feedback provided to the wuser can be any form of
sensory feedback, such as visual feedback, auditory feedback, or tactile

f eedback; and input fromthe user can be received in any form including
acoustic, speech, or tactile input. 30 The systens and techni ques descri bed
here can be inplenmented in a conputing systemthat includes a back-end

conponent, e. gnotifsngathel8dcdnd pirvest anQccliif@ice 0RO miafte| WHESindhofiREA S0aE®nd
conponent, pplication server, or that includes a front- end

e.g., an a : : . ! .
conponent P3dy &C}udﬁs E‘i’tifg‘ﬁlﬁ ORB RHBOET VRIS TegisHaliprgthicEiies eacBbeingrasiociéd or an
Wb br owsgh 4 fiFerahuiMisih2 user can interact with an inplenmentation of
the invention, or dny conbination of such back-end, m ddl eware, or

front-end conponents. The 5 conponents of the system can be interconnected

by any form or ,medi f . digi a_conmmuni cation, e.g., a conmunication
net wor k. Exarrpl4'es oﬁﬁ%%%%ﬁi%é@%rllq%%%etrvc\glpﬁgm?%cI ude a |l ocal area network

("LAN"), a w dehakmg wietheptie ehMANdgntifien thatdhbea Veticte tdehtifidtiRoadedmb 4 ng
system can iﬁgl ude clients and servers. A client and server are 10
gener al | y SFSROPEY 28t each other and typically interact through a

conmmuni cati on néefkMartke selbfd pRlyaARRRIRNGE ofd nGiRh, RGeif B Blindhk S8&Sn8Y

virtue of conputer programs ~running on the respective conputers and having
a cli ent - BeFx@eludes aatifong A pisugnesedmpagyher . Ot her i npl enentations are
within the scope of the following claims. 15 27 WHAT IS CLAIMED IS: 1. A
conput eri zed nmet hod conprising: capturing an i mage of a vehicle triggered
by a transactifn evémt meidpd eSeai hdurdier compesimget i on bet ween the vehicle and
a toll facili tghecking whether the vehicle identifier matches a vehicle identifier provided by a
second party; and
notifying the second party of an occurrence of a match, wherein notifying occurs in

substantially real-time or in batch mode.

6. The method of claim 1 further comprising:

receiving over a communications channel a request to review the transaction event

from the first party; and

sending the transaction event over the communications channel to the first party,

7. The method of claim 1 wherein the vehicle includes a registered vehicle that

includes at least one of an automobile, a truck, a motorcycle, and a bus.

8. The method of claim 1 wherein the transaction event includes at least one of
a characteristic of the vehicle interacting with the facility, a speed at which the vehicle

passes through the facility, and the vehicle passing through a point of the facility.

9. A system comprising:

a database for storing vehicle identifiers;
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determning a vehicle identifier based on the captured inmage; identifying a
first party associated with the vehicle and retrieving a mailing address

of the first party by searching one or nore vehicle registration authority
dat abases using the vehicle identifier as a key for searching the

dat abases, each dat abase being associated with a particular jurisdiction,
retrieving a mailing address of the first party fromone or nore postal
authority databases; reconciling the nailing address retrieved fromthe
one or nore vehicle registration authority databases with the mailing

address retri e\aefdcirirywamﬁgme@nﬂcaprurm@rp@@& ghagatl bhedhidly thatastekasesh tand
sendi ng, to f glggconciled mai | 1 ng address, a request for paynent fromthe
first part e on the transaction event. 2. The method of claiml

further conpri gicags u@hg@&mpgnwﬂﬁﬁgqg the vehicle identifier matches a
vehicle identifier provided by a second party; and notifying the second

party of an océompeniceteoritathadeiebasenndthgifacitiot i fyi ng the second party
| nel udes not 1 1% 8s0RGRke BRI ot A RALRG G ML AULDONL LBPe AR e N9

associated wt eht Jurts ion m 1 further
conprisin@nmmuaﬁmumgamhhéh@ndehmiﬂmﬁkﬁMg,|dent|f|er mat ches a vehicle

identifier prOV|ded b . e ar t nd 28 naotifying the second party
of an pccurreng‘éela?mﬁgr‘fglﬂiﬁﬁ gF‘E‘?%e‘%E’J‘Eﬁ‘FﬁW@F H&@28%econd party incl udes
notifying one @ienfiByr £HiNeRirE a@scrcea@écs\rvrtme%h@;&tJﬁgrréthwesa ﬁ@mgtaaaﬂags of the
associated wth a dlfferent jurisdiction. 4. The nethod of claim1 further

conpr i si ngFst SHBERY prgrakig ansror se yetele resisteeing phthelityiatabrss using & cl e
i dentifi ewema@\ﬁgéﬂﬁﬁelbaé aﬁwy mﬁ&%&%ﬁg ﬂé’(}lat%gesnﬁatchfdx aﬂgsgtb%g%%%&%d%ﬁ y of
erein Motl secon

an occurrence o ng t
particular jurisdiction,

retrieve a mailing address of the first party from one or more postal authority
databases,

reconcile the mailing address from the one or more vehicle registration authority
databases with the mailing address from the one or more postal authority databases, and

send, to the reconciled mailing address, a request for payment from the first party

based on the transaction event.

10.  The system of claim 9 wherein the database is further configured to store
vehicle identifiers provided by a second party, and the computer system is further
configured to:

check whether the vehicle identifier matches a vehicle identifier provided by the
second party, and

notify the second party of an occurrence of a match.

11.  The system of claim 9 wherein the database is further configured to store
vehicle identifiers provided by a second party, and the computer system is further
configured to:

check whether the vehicle identifier matches a vehicle identifier provided by the

second party, and
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party includes notifying an insurance conpany. 5. The nethod of claim!]l
further conprising: checking whether the vehicle identifier matches a
vehicle identifier provided by a second party; and notifying the second
party of an occurrence of a match, wherein notifying occurs in
substantially real-tine or in batch node. 6. The nmethod of claim21 further
conprising: receiving over a communi cations channel a request to reviewthe
transaction event fromthe first party; and sending the transaction event
over the conmunications channel to the first party. 7. The nethod of claim
| wherein the wetifycthesdcond petgsofanioegirtineé 8fla MakvhChRl Hofiditing ihectdsdg paigy | east
one of an.aytopmobj.]e, a truck, .motorcycle, and.a bus. 8. The net hod of
claiml V\ﬁ’é#‘éq%ﬁ npt, nlgr%{‘l‘?é)éic‘ﬁqr%ﬁ&é‘ggFﬁglﬁt‘ﬁﬁ‘i’%ﬁfég"%ﬂes cadstengRssesiatedwith a

char act er idsffdrént Ghiriddi€ioyehi cl e interacting with the facility, a speed at

whi ch the vehicle passes through the facility, and the vehicle passing
through a point of the facility. 9. A system conprising: a database for
storing vehicl e,i denrt | fi ; . N f i gur t re._and
orocess | mages 3t vaht S EET T £bBEky L e aBRIMARR RIERRAMSARTE L e
syst em conthiglgnduohtifiors providedtiycadceond pdityt el atabpster andntkénflrei lity,
process an %%ﬁgetpf a vehicle triggered by a transacti on event representing
an i nt er 541848t ween the vehicle and the facility, deternine a vehicle
identifier basegtcRivHeliRr tRREHERAdEMBREMalcHBN VdNc18idehfifdr PeVidad Bsmeci at ed
with the vehicle and retrieve a nmailing address of the irst party by

sear chi ngS&A8d BatBRé vehicle registration authority databases using the

vehicle identi B&t@fﬁ/.tl?isego arty Y aﬁ %@Ju?r@h&g%if Mat‘éﬁ‘,ta"i‘lg%%ﬁﬁfingetﬁg Bl ﬁg’x"f’}s €

bei ng associ ated W articular jurisdiction,
includes notifying an insurance company.

13, The system of claim 9 wherein the database is further configured to store
vehicle identifiers provided by a second party, and the computer system is further
configured to:

check whether the vehicle identifier matches a vehicle identifier provided by the
second party, and

notify the second party of an occurrence of a match, and notifying the second party

includes notifying in substantially real-time or in batch mode.

14, The system of claim 9 wherein the computer system is further configured to:
receive over a communications channel a request from the first party to review the

transaction event; and

send to the first party the transaction event over the communications channel.

15.  The system of claim 9 wherein the vehicle includes a registered vehicle that

includes at least one of an automobile, a truck, a motorcycle, and a bus.
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retrieve a mailing address of the first party fromone or nore postal
authority databases, reconcile the mailing address fromthe one or nore
vehicle registration authority databases with the mailing address fromthe
one or nore postal authority databases, and send, to the reconciled
mai | i ng address, a request for paynent fromthe first party based on the
transaction event. 10. The systemof claim9 wherein the database is
further configured to store vehicle identifiers provided by a second
party, and the conputer systemis further configured to: check whether the

vehi cl e identi flber Matchean af viait 8 k@cidtemt itfahQictiPf xentiRelubys 4t st SRR
party, and notitéb%ﬁe se ond_?arty of, an gccurrence of a nmatch. 11. The
syst em of BREFENGIOH hershidlhmicantias xdth the faciity eweed Mty e vehicls paises

vehi cl e | dpRLkH iheTiRy M8 va:18 pSRES b RA L bint dP thel G GONPUL €T System i s
further confrgured to: check mhePher the vehicle identifier matches a

vehicle identifier provided by the second party, and 30 notify the second

party of an ocgurre : nd.notifwving the second party includes
noti fying one g?l nn?‘glea\gg i c?]gﬁﬁsgrg%%?’ra %}P%Iﬁcag%kflﬁg}efi u@e%oré%lﬁa% Thg

associ at eaxuutdbleanstelictibey that, whert bgdied to e matRine TdnssHie ohial tchaionm9
wherein the database is further configured to store vehicle identifiers

provi ded Bﬁmﬁhgﬁéﬁﬁﬁnﬁﬁgiy, and the conputer systemis further configured
to: check whet bgiturkdpeanviatio ba VEBAE il dRFed PRI LBBRaRiol 0EM h&rédaitd 4 er

provi ded by the second party, and notify the second party of am occurrence
of a mat chiteraghipnhotyeopitheyvelride sedoted fpeility i ncl udes notifying an insurance

conpany. 13. Thg. éﬁﬁl%@v%kicféiﬁiﬁﬁﬂf%r%%%ﬁ%h%et&%tﬂ%ﬁpa%&e I's further

configured to stor
identifying a first party associated with the vehicle and retrieving a mailing address

of the first party by searching one or more vehicle registration authority databases using the
vehicle identifier as a key for searching the databases, cach database being associated with a
particular jurisdiction;

retrieving a mailing address of the first party from one or more postal authority
databases;

reconciling the mailing address from the one or more vehicle registration authority
databases with the mailing address from the one or more postal authority databases; and

sending, to the reconciled mailing address, a request for payment from the first party

based on the transaction event.

18.  The article of claim 17 wherein the operations further comprise:

checking whether the vehicle identifier matches a vehicle identifier provided by a
second party; and

notifying the second party of an occurrence of a match, the second party including

one or more law enforcement authorities each being associated with a different jurisdiction.

19.  The article of claim 17 wherein the operations further comprise:
checking whether the vehicle identifier matches a vehicle identifier provided by a

second party; and
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vehicle identifiers provided by a second party, and the conputer systemis
further configured to: check whether the vehicle identifier matches a
vehicle identifier provided by the second party, and notify the second
party of an occurrence of a match, and notifying the second party includes
notifying in substantially real-tinme or in batch node. 14. The system of
claim9 wherein the conputer systemis further configured to: receive over
a communi cati ons channel a request fromthe first party to reviewthe
transaction event; and send to the first party the transacti on event over

t he communi cat inoh§/igdthanedond pbity dhe ®ysirare of a elaadhihe sedvad @any itudiughi cl e
includes a registered.vehicle that .includes at |east one an aut onobi | e,
a truck, émﬁB?HPEyﬁﬁ‘?eﬁﬁaﬁa“ ?m§ﬁmiéaﬁiﬁg@§§§Féﬁ?BW“%P§§%¥@“mherein t he
transacti gori®e®ish. i ncl udes at | east one of a characteristic of the vehicle
interacting with the facility, a speed at which the vehicle passes through
the facility, and the vehicle passing though a point of the facility. 17.
An article conppisi Ry, i ne-r : i L ' i.ne- executabl e
i nstructions Pﬁgt, 8%“%%% fe 92 t éhﬁggﬁgﬁgg%géﬁ%%&gﬁgﬁﬁg%hine to

per form oper achakngodmpirdr shanghicbajdentifion gnatahes Augdclefideatifiehprolided by gger ed
by a tran%gct%on event representing an interaction between the vehicle and

atoll facrit y?“HéW rmning a vehicle identifier based on the captured

i mage; identifybiying the sE&bndpirtyofansReurddned oM iatchhBe ¥&ohe bertpndiudgizranevi ng
a mailing.address of the first party by searching one or nore vehicle

regi st r at "OHERER HIMRAY: dat abases using the vehicle identifier as a key for
searchi ng the dat abases, each database being associated with a particular
jurisdiction; retrieving a mailing address of the first party fromone or
nmore postal auhori The aigicathakérs ;1 7 vdeosi theiopgratines fwethed qogpaidedr ess from t he

one or nore Vemcgikrﬁigro%% 28RO lﬁts Qﬁarz{n%ya request from the first party to review the

transaction event; and

sending to the first party the transaction event over the communications channel.

22.  The article of claim 17 wherein the vehicle includes a registered vehicle that

includes at least one of an automobile, a truck, a motorcycle, and a bus.

23.  The article of claim 17 wherein the transaction event includes at least one of
a characteristic of the vehicle interacting with the facility, a speed at which the vehicle

passes through the facility, and the vehicle passing through a point of the facility.

24.  The method of claim I further comprising:

processing a payment response from the first party.

25.  The method of claim 1 wherein requesting payment occurs on a periodic

basis or when a number of transaction events meets a predefined threshold.

26.  The method of claim 24 wherein processing includes processing an electronic

payment over an electronic communications channel.
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dat abases with the mailing address fromthe one or nore postal authority
dat abases; and sending, to the reconciled nmailing address, a request for
paynent fromthe first party based on the transaction event. 18. The
article of claim17 wherein the operations further conprise: checking

whet her the vehicle identifier matches a vehicle identifier provided by a
second party; and notifying the second party of an occurrence of a match,
the second party including one or nore | aw enforcenent authorities each
bei ng associated with a different jurisdiction. 19. The article of claim
17 wher ei n the2@per ht erthddwitchen 1forfdricemiprisingcki ng whet her the vehicle
identifier matches.a vehicle ide?tifier provided by a second party; and 32

notifying the SEEBHED FW??HW“Q% %Eb@?ﬁ€ﬁ@é“$f a match, the second party
including one s@{dixgg)ﬂfhg rARRLGd Ve OioShe At %ﬁﬁﬁ-&%ﬁﬁh&'ts&%t&%w@t; and
| .

associated wth a c erent jurisdiction. e article of claim 17
wherei n t he op&¥catvingnfromuihe Rest padyypeyaent besasalt wpthddhenhBust pavey agedsh wiith

identi fi eny b ches gnvehiglignidentifier provided by a second party; and
notifying the second party of “an occurrence of a mat ch, the second party

including an insurance conpany. 21. The article of claim1l7 wherein the

operations further ri.se: .receiving.over.a comuni cati ons channel
request fron1thg fi&gggﬁgpﬁfff ”?édT@ﬁ#?Hﬁﬂh?ﬂ§ﬁ¥é%¥wgﬁaé%@ﬁﬁ? Sﬁﬁaggﬁding
to the fiugivepridy the transacti on event over the conmunications channel.

22. The article of claim17 wherein the vehicle includes a registered
vehicle that 1includes at | east one of an autonobile, a truck, a

notorcycle, angga b, m%t%od-glf'?laﬁ}g tl'c e?eirﬁ){he%!aglingﬂt]i; P?{S{aﬁroﬁiaﬂﬁﬁ]la nirEgRg gt i on

event includes at |east one o aracte Ic o e vehicle nteracting
with the thedidnpaction avapeed at which the vehicle passes through the
facility, and the vehicle passing through a point of the facility.

30.  The system of claim 9 wherein the computer system is further configured to:

process a payment response from the first party.

31.  The system of claim 9 wherein the computer system is further configured to
request the payment on a periodic basis or when a number of fransaction events meets a

predefined threshold.

32.  The system of claim 9 wherein the computer system is further configured to
process a payment response by processing an electronic payment over an electronic

communications channel.

33.  The system of claim 9 wherein the computer system is further configured to:
receive a dispute request from the first party;
send the first party the transaction event; and
receive from the first party payment based on whether the first party agrees with the

contents of the transaction event.
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24. The nmethod of claiml1 further conprising: processing a paynent
response fromthe first party. 25. The nethod of claim1 wherein requesting
paynent occurs on a periodic basis or when a nunmber of transaction events
meets a predefined threshold. 26. The nmet hod of claim24 wherein processing
i ncl udes processing an electronic paynent over an electronic

comuni cati ons channel. 33 27. The nethod of claim| further conprising:
receiving a dispute request fromthe first party; sending the transaction
event to the first party in response to the di spute request; and

recei ving, fromdthe Thesgtenpaf tlyim payherit thedsagann imdleddReredibereionskr garty
agr ees mﬁt? h? contents of the transaction event. 28. The nethod of claim
| wher ei n Yh¥YS'$st party includes a registered owner of the vehicle. 29.
The nethod of claim1 wherein the paynent is based on an anmount related to
the transaction event. 30. The systemof claim9 wherein the conputer
systemis furtRér cdnepyptamedl ¢laim 3pwbersisthe paayent istbasekgoasandung rlatedtof i r st
party. 3ly.lhe system.pf claim9 wherein the conputer systemis further
configured to request the paynent on a periodic basis or when a nunber of
transaction events neets a predefined threshold. 32. The systemof claim9

wherein the cogputer,system.s.fycther .configured fo, process a paynent
response by prgEESsﬁh@éiﬁ%éﬁé@ﬁpgﬁﬂgkﬁﬁ9ﬂ?ﬁF%BWBWSéﬁh@ﬁﬁﬁﬁ¥ﬁﬁic

comuni cat i ons peReRiiela paghentiehronys fem BE figt pdrp. 9 Wherein the conputer
systemis furtﬁer configured to: receive a dispute request fromthe first

party; send the first party the transaction event; and receive fromthe

first party paymentrhagedqp cféﬁgﬁtl h&fnetdie rquuéscfiglg BAh¥nt 9GS Sn @‘p&ﬂo&x@ €

contents of the transaction even
basis or when a number of transaction events meets a predefined threshold.

38.  The article of claim 36 wherein processing includes processing an electronic

payment over an electronic communications channel,

39.  The article of claim 17 wherein the operations further comprise:

receiving a dispute request from the first party;

sending the transaction event to the first party in response to the dispute request; and
receiving, from the first party, payment based on whether the first party agrees with

the contents of the transaction event.

40.  The article of claim 17 wherein the first party includes a registered owner of

the second vehicle.

41, The article of claim 17 wherein the operations further comprise establishing a

payment amount based on the second transaction event.

42.  The method of claim 1 wherein the toll facility comprises at least one of a toll

road, a toll bridge, and a toll tunnel.

35



34 34. The systemof claim9 wherein the first party includes a registered
owner of the vehicle. 35. The system of claim 33 wherein the paynent is
based on an amobunt related to the transaction event. 36. The article of
claim17 wherein the operations further conprise: processing a paynent
response fromthe first party. 37. The article of claim17 wherein
requesting paynent occurs on a periodic basis or when a nunber of
transaction events neets a predefined threshold. 38. The article of claim
36 wherein processing includes processing an el ectronic paynent over an
el ectroni ¢ comdni cdthcanshoharih.] BRereifiecatticgl]yadeftifghaiha firdt pragraadn t he
a dispute request fromthe first

operations _further c rjse: _receivin )
party; seddifyng ﬁénat‘ﬁrﬁidél&s? _8F|th8 ’éﬁtpa]ftgbi’ ﬁgrqhniags?nedg,ngcgye VEPiFIE SEBHEEOR o ¢t he
di spute reguRsity dadtdse i'h@l%@bsVéIé&onfcﬁ@ﬂéﬁﬁﬁfﬂﬂgﬁﬁ& ﬁﬁ%éﬂ’){ %r@%@r%oingl&%fﬁﬁﬁngm

whet her the first party agrees with e contents O e transaction event.

40. The arfgifiepeoighe Brshpariviy sehwshisigr filevehiclsegisption duthwiritididatalase egi st er ed

owner .Of A dIRi RGO, ﬁfasmu?ﬂsgictiﬁﬁl detéﬁrcﬁfnrg'acslegon(afveﬁ'lc%' r%gtz t?@%lea{xﬁ{ pi(t;; he
operations further conprise SSENINES ing-a payrrenlt anoun ased on the
second tr asmartddovitey savond ARisdiFtien, net seochdgfirisdidiombeinghigff@im fidre tHedfkrbkt
facility conprises at |least one of atoll road, a toll bridge, and a toll
tunnel . 335Y““PHe nethod of claim 1 wherein el ectronicall y identifying the
first party and retrieving a mailing address of the first party by
searching one or nore vehicle registration authority database includes

el ectroni cal | y4tdent'h¢ yiehgdonh slapm A3 whespinghefingt jueisdiriéan ang the saaprd ng
addr ess ofy iR tibh Skl d: Hely R0, f 1 rst vehicle registration
aut hori tyﬁ%laft ablase agsoccg1 a% edt %S?rﬁﬁa ?iggrlgr%s'j urisdiction and searching a
second vehicle registration authority associated with a second

jurisdiction, %].e SgR9 Ql%thlog IE)If cszlgdxr(l: Elh,ow etz)'glnr%lge grls{ jfu?lg(ggtgonf a{na%é she(cazox];({ rst

jurisdiction each comprises at least one of a state, a city, and a municipality.

46.  The method of claim 45, wherein the first vehicle registration authority
database comprises a database storing public motor vehicle records for af least one of a first
state, a first city and a first municipality, and the second vehicle registration authority
database comprises a database storing public motor vehicle records for at least one of the
second state, a second city, and a second municipality, the first state being different from the
second state, the first city being different from the second city, and the first municipality

being different from the second municipality.

47.  The method of claim 1, wherein electronically reconciling the mailing
address comprises:

electronically determining whether the mailing address retrieved from the one or
more vehicle registration authority databases matches the mailing address retrieved from the
one or more postal authority databases; and

electronically updating the mailing address stored in the one or more vehicle
registration authority databases to be the mailing address retrieved from the postal authority

conditioned on the mailing address retrieved from the one or more vehicle registration
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jurisdiction. 44. The nmethod of claim43, wherein the first jurisdiction
and the second jurisdiction conprise different geographic regions. 45. The
nmet hod of claim44, wherein the first jurisdiction and the second
jurisdiction each conprises at |east one of a state, a city, and a
muni ci pality. 46. The nmethod of claim45, wherein the first vehicle
registration authority database conprises a database storing public notor
vehicle records for at |east one of a first state, a first city and a
first nmunicipality, and the second vehicle registration authority database
conpri ses dataladeabaiseatshiag thrgnfilibg kddre®tr@ricvitreth ther ode @F dord Sdstkutheast one
of the second state, a second city, and a second nunicipality, the first
state beiﬁ%u§?$$erent fromthe second state, the first city being
different fromthe second city, and the first nunicipality being different
fromthe second ,municipality,. 47. The metho f.claiml], erein

el ectronical | y%ecoffg‘F FYSHgR Phelaima P Finggm %ﬂ&‘%&g’@‘éb?ﬁ?ﬁ’rﬁ§m@f%%eﬂﬁﬁ el 1y
det er m ni RgadMhesthigiddehgidioliivithepddr ess retrieved fromthe one or nore
vehicle registration authority databases matches the mailing address
retrieved fromthe one or nore postal authority databases; and

el ectroni cal | y sypdatp ) j: L r | :

Venicl e rog otiat one e TR TRedh SR SNRR bHRhS afiEyhe OEK fu
retri evedréadpatdlheidgesinadla talithoel.ty conditi oned on the mailing address
retrieved fromthe one or nore vehicle registration 36 databases not

mat ching the mailing address retrieved fromthe one or nore postal
authority databases. 48. The systemof claim9 wherein the toll facility

conprises at |east one of a toll road, a toll bridge, and a toll tunnel.
49. The article of claim 17 wherein the toll facility conprises at |east
one of atoll road, a toll bridge, and a toll tunnel. 37
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