
Electronic Toll Management  BACKGROUND The present application relates to
electronic toll management. Transportation facilities such as roads,
bridges, and tunnels produce tolls often  5 representing a major source of
income for many states and municipalities. The large  number of
automobiles, trucks, and buses stopping at tollbooths to pay a toll daily
can  cause significant problems. For example, such facilities may restrict
the flow of  traffic causing traffic backups and lane changing, often
increasing the likelihood of  accidents and even more bottlenecks. In
addition, many people may be delayed from 1o reaching their destinations,
and goods may be delayed from getting to market and  millions of gallons of
fuel may be wasted as vehicles idle. Environments may  experience an
increase in pollution as idling and slow moving vehicles emit pollutants
(particularly carbon dioxide and carbon monoxide), which may pose a
significant  health hazard to motorists as well as to tollbooth operators.
15 Some tollbooth systems may have a program requiring that a motorist rent
and  then attach to the windshield of the vehicle a radio transponder that
communicates via  radio frequency with receiver units at tollbooth plazas.
However, such programs  require drivers to seek out the program and to
register for the program. These  programs 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  after investing time and money to participate in the
program. 25 SUMMARY  The present disclosure describes systems and
techniques 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  1 toll facility. The techniques may verify the correct
address of the owner of the vehicle  by accessing, for example, one or more
motor vehicle registration and postal authority  databases. The techniques
may employ digital image acquisition and processing  methods to process a
digital image of a vehicle identifier such as the license plate of 5 an
automobile to identify automobile's owner. These techniques can be used
alone or  in combination with current toll systems requiring radio
frequency identification  (RFID) devices to be attached to or provided in
vehicles in advance. In one aspect, a method is disclosed that includes
capturing an image of a  vehicle triggered by a transaction event
representing an interaction between the 10 vehicle and a facility,
determining a vehicle identifier based on the captured image,  checking
whether the vehicle identifier matches a vehicle identifier provided by a
party, and notifying the party of an occurrence of a match. The above
techniques may include notifying one or more law enforcement  authorities
or vehicle registration authorities, each being associated with a different
15 jurisdiction. An insurance company also can be notified. A party
associated with the 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 facility 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.  2 Payment is
requested from the party associated with the vehicle identifier based on
the transaction event, and a payment response is processed from the party
associated  with the vehicle identifier. The payment request may occur on a
periodic basis or  when a number of transaction events meet a predefined
threshold. Processing an 5 electronic payment may include processing
payment over an electronic  communications channel. The above techniques
may also include providing an account for a party  associated with the
vehicle identifier, receiving over a communications channel a  request from
the party to review the transaction event, sending to the party the 10
transaction event over the communications channel, and processing payment
from the  party by deducting from the account an amount based on whether
the party agrees  with the contents of the transaction event. Processing
may include processing an  electronic payment over an electronic
communications channel. The above techniques may include accessing a
vehicle registration authority  15 for a mailing address of a party
associated with the vehicle identifier, accessing a  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. 3 In a fourth aspect, a method is disclosed that includes
capturing an image of a  vehicle triggered by a transaction event
representing an interaction between the  vehicle and a facility,
determining a vehicle identifier based on the captured image. A
determination is made of a party associated with the vehicle identifier by
searching 5 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.  Payment is processed from the party
associated with the vehicle identifier based on  the transaction event,
wherein processing payment is performed for each vehicle  interacting with
the facility. 10 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..  Payment may be
processed on a periodic basis or when a number of transaction events  meet
a predefined threshold. Payment may be processed by requesting payment over
15 an electronic communications channel. 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 charnel, 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 mailing 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 4
with the vehicle identifier payment based on whether the party agrees with
the  contents of transaction event. According to the above techniques, a
party associated with the vehicle  identifier may include a registered
owner of the vehicle. Payment maybe based on  5 amount related to the
transaction event. A facility may include at least one of a toll road, a
bridge, a tunnel and a parking facility. A vehicle may include a registered
vehicle that includes at least one of an automobile, a truck, motorcycle
and a bus. A  transaction event may 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 10 of the vehicle interacting
with the facility, the speed at which the vehicle passes  through the
facility, and the vehicle passing through a point of the facility. In some
implementations, the disclosed systems and techniques may provide  one or
more of the following advantages. Toll revenue authorities can incorporate
these techniques into their current systems by leveraging existing
infrastructure at toll 15 plazas such as existing digital cameras or other
sensors. Using these techniques to  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 toll  plazas to
other collection facilities or banks. Moreover, these techniques may permit
20 toll authorities to implement variable billing, for example, by
calculating toll based on  



traffic 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 automatically 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
currently 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 5 information from the motor vehicle
authority) can automatically be incorporated into  billing calculations.
Vehicles may now be able to use all lanes, at all times, without  having to
stop at a tollbooth. As a result, there may be a decline in the risk of
accidents at tollbooths as well as traffic jams and lane changes near the
plaza. Such 5 techniques also may reduce the amount of fuel consumed by
motor vehicles because  stop-and-go traffic patterns may be reduced. These
techniques also may be beneficial to law enforcement and motor vehicle
registration authorities. Motor vehicle registration and law enforcement
authorities  can be alerted if a highlighted vehicle (e.g., an automobile
that was reported stolen or 10 an automobile with expired tags or
insurance) passes through a particular area such as  a toll booth or road.
The disclosed system can notify such authorities automatically  with
digital images and data associated with the highlighted vehicle identifier
over  wireless communications channels. In addition, the techniques can
fine a speeding motorist automatically, because  15 the distance between
two tolls divided by the time interval may approximately yield  the speed
of the vehicle, or because the system includes sensors, such as lasers,
that  can determine the speed of the vehicle as it passes. In 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
authorities 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  6 accuracy of the data
stored on their registered drivers (e.g., addresses, expiration  dates,
insurance coverage, etc.). Additionally, the techniques may be able to
increase  the connectivity between state, local and federal databases. The
techniques also can handle drivers from states that do not participate or 5
drivers who do not want to participate in current toll systems. States may
desire to be  connected and to share information because of a renewed
emphasis on cooperation  and reciprocity. In the future, everyone with a
license plate may be required to enroll  or else avoid toll roads. These
techniques also can handle drivers who have used a  toll facility and have
not remitted payment. In this case, the driver may not be 10 permitted to
re-register a vehicle or license and may face a penalty, similar to failing
to pay a traffic ticket. The disclosed techniques can provide a new
business model for billing and  collecting tolls. For example, a private
organization can use the toll management  system and techniques to handle
toll billing and collection. The organization can then 



15 contract with a toll facility authority to forward payment based on at
least one 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 FIG 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
system related to payment management. 7 FIG. 5 is a flow chart of an
implementation of electronic toll management  system related to mailing
address verification. Like reference symbols in the various drawings
indicate like elements.  DETAILED DESCRIPTION 5 FIG. 1 is a block diagram
of an implementation of an electronic toll  management system 10. The
system 10 is configured to capture a vehicle identifier  31 of vehicle 30
interacting with a facility 28 and to notify external systems 34 of  such
interaction. For example, the system 10 may allow a toll road authority to
capture a vehicle identifier 31, such as license plate information, from a
vehicle 30 10 traveling. through the toll road and then to notify law
enforcement whether the  captured vehicle identifier matches a license
plate previously highlighted by law  enforcement. 



The toll management system 10 also can manage payment from a party
associated with the vehicle 32 based on the interaction between the vehicle
30 and the  15 facility 28. For example, the system 10 can capture license
plate information from a vehicle 30 and identify the registered owner of
the vehicle. The system would then  provide to the owner, over a
communications channel such as the Internet, an account  for making payment
or disputing 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  automatically capturing an image of the vehicle 30 triggered by
the vehicle interacting  with the facility. Such image capturing can be
accomplished using image-processing  teclmology without having to install a
radio transponder (e.g., RF1D 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 more 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. Examples of a facility 28
include 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 vehicle 30 and the facility 28.
Examples of interactions that may involve a fee  include a distance
traveled by the vehicle through the facility, a time period the  vehicle is
present in a facility, the type of vehicle interacting with the facility,
the  speed at which the vehicle passes through the facility, and the type
of interaction  5 between the vehicle and the facility. The facility 28 can
process vehicles including automobiles, a truck, buses, or  other vehicles.
For ease of explanation, the system 10 shows a single facility 28
interacting with a single vehicle 30 and a party associated with the
vehicle 32.  However, in other implementations, the disclosed techniques
could be configured to 



10 operate with one or more vehicles interacting with one or more
facilities spanning  different geographic locations. The toll management
computer 12 includes an image acquisition module 24  configured to detect
the presence of a vehicle, acquire one or more images of the  vehicle, and
forward the image(s) to an image-processing module 25 for further 15
processing. The 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) 20 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 imaging 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
9 vehicle which can be used in identify the vehicle and its use of the toll
facility,  including trip time and compliance with traffic laws. (2) Loops
- these sensors can detect the presence and the vehicle type by
recognizing the presence of metal masses using a wire loop embedded in the
road.  5 Loops can be used as a backup to more sophisticated sensors. (3)
Through-beam sensors - these sensors may emit a continuous beam across  the
roadway, and detect the presence of a vehicle based upon interruptions in
the  



beam. This type of sensor may be used in installations where traffic is
channeled into  tollbooth-style lanes. 10 (4) Optical sensors - vehicle may
be recognized using cameras to  continuously monitor images of the roadway
for changes indicating the presence of a  vehicle. These cameras also can
be used to record images for vehicle identification. Cameras can be used to
capture images of vehicles and their identifying  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 each vehicle.
Digitizing 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 maybe 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 infiared 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
The module 25 can process a single image for each vehicle or multiple
images of each  vehicle, depending on the functionality of the image
acquisition module 24 and/or  business requirements (e.g., accuracy,
jurisdictional requirements). If multiple images  are used, each image may
be processed, and the results may be compared or combined 5 to enhance the
accuracy of the process. For example, more than one image of a rear  



license plate, or images of both front and rear license plates, may be
processed and the  results compared to determine the most likely
registration number and/or confidence  level. Image processing may include
identifying the distinguishing features of a  vehicle (e.g., the license
plate of a vehicle) within the image, and analyzing those 10 features.
Analysis may include optical character recognition (OCR), template
matching, or other analysis techniques. The toll management system 10 may
include other systems capable of  substantially real-time processing
located at the site where images are acquired to  reduce data communication
requirements. In an implementation of local image 15 processing, the
results may be compared to a list of authorized vehicles. If a vehicle  is
recognized as authorized, images and/or data may be discarded rather than
forwarded for further processing. Images and data can be forwarded to a
central processing facility such as the  image database 14 operating in
conjunction with the billing engine 22. This process  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  image
processing (remote or central) may be separated into two categories. Data
that  meets application-specific or jurisdiction-specific criteria for
confidence maybe sent  directly to the billing engine 22. On the other
hand, data results 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  11
may include character-by-character comparisons of the results of optical
character  recognition (OCR) on the license plate image. In another
example, the image(s) may  



be processed by one or more specialized algorithms for recognizing license
plates of  certain types or styles (such as plates from a particular
jurisdiction). These algorithms 5 may consider the validity of characters
for each position on the license plate, the  anticipated effect of certain
design features (such as background images), or other  style-specific
criteria. The processed image may be forwarded based on preliminary
processing results, or may include processing by all available algorithms
to determine  the highest confidence level. 10 Preliminary data may be
compared to other data available to increase the  confidence level. Such
techniques include: (1) Comparing OCR processed license plate data against
lists of valid  license plate numbers within the billing system or at the
appropriate jurisdiction's  motor vehicle registration authority. 15 (2)
Comparing 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 (e.g., 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 



corresponding to an interaction between the vehicle and the facility. The
engine 22  can store the transaction event in a billing database 16 for
subsequent payment  processing. For example, the billing engine 22, alone
or in combination with a  customer management module 26 (described below),
produces payment requests 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 be compiled and billed, for example, by one or more of the
following  methods: 10 (1) Deducting payment from an account established by
the vehicle owner or  operator. For example, the billing database 20 can be
used to store an account record  for each vehicle owner. In turn, each
account record can include a reference to one  more transaction events. A
paper or electronic payment statement may be 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 dollar 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 or other user. The customer management module 26
includes a combination of  hardware and software module configured to
handle customer interactions such as an  account management module 26a, a
dispute management module 26b and a payment  processing module 26c. The
module 26 employs secure access techniques such as 5 encryption, firewalls,
password or other techniques. The account management module 26a allows
users such as motorists to create  an account with the system 10, associate
multiple vehicles with that account, view  transactions for the account,
view images associated with those transactions, and  make payments on the
account. In one implementation, a user responsible for the 10 facility can
access billing and collection information associated with motorists that
have used the facility. The dispute management module 26b may permit
customers to dispute  specific transactions on their accounts and to
resolve disputes using the computer 12  or third parties. Disputes may
arise during billing situations. The module 26b may 15 help resolve such
disputes in an automated fashion. The module 26b can provide a  customer to
access an "eResolution" section of a controlling/billing authority website.
Customers can file a dispute and download an image of their transaction,
the one in  question. If there is no match (i.e., the customer's automobile
is not the automobile 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
correctly. Dispute management can use encrypted  security in which all text
and images are sent over a computer network (e.g., the  Internet) using
high strength encryption. Proof of presence images can be embedded  into
the dispute resolution communication as an electronic watermark. 25 The
payment processing module 26c 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 26c can  support billing methods such as traditional
mailing, electronic payment (e.g. using a  14 credit card, debit card,
smart card, or Automated Clearing House transaction), periodic  billing
(e.g., send the bill monthly, quarterly, upon reaching a threshold, or
other).  The payment processing module 26c can support discounts and
surcharges based on  frequency of usage, method of payment, or time of
facility usage. The payment 5 processing module 26c also can support
payment collection methods such as  traditional check processing,
processing payment during renewal of a vehicle  registration (with interest
accrued), electronic payment, direct debit bank, credit cards,
pre-payment, customer-initiated payments(as often as the customer desires),
or  provide discounts for different purposes. 10 The toll management
computer 12 communicates with external systems 34  using one or more
communications techniques compatible with the communications  interfaces of
the systems. For example, communications interfaces can include  computer
networks such as the Internet, electronic data interchange (EDI), batch
data  file transfers, messaging systems, or other interfaces. In one
implementation, external 15 systems 34 include law enforcement agencies 36,
postal authorities 38, vehicle  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 infonnation  with law enforcement
agencies 36. For example, as vehicles are identified, the  computer can
submit 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 violations, missing plates), if the appropriate
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 to 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 that
the agencies have indicated (highlighted) they wish the toll facility to
monitor.  For example, when a motor vehicle is stolen and reported to
police, the police can  send a list of highlighted vehicle identifiers to
the database 20. When the vehicle  highlighted by the police travels
through facility, the imaging processing module 24 5 determines a vehicle
identifier associated with the vehicle and determines through  certain
interfaces that the particular vehicle is being sought by law enforcement.
The  law enforcement authorities may wish to be instantly notified of the
location of the  vehicle (and driver), the time it was detected at the
location, and the direction it was  beaded. The computer 12 can notify in
substantially real-time mobile units associated 10 with law enforcement. In
addition, law enforcement can automatically highlight  vehicles based upon
the expiration of a license, occurrence of a traffic court date, or  other
event. This could, in turn, help keep illegal drivers off the road and
increase  revenue to the state. The toll management computer 12 can
interface and exchange information  15 with postal authorities 38. Since
the disclosed techniques would require toll  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 occurs before the bill is mailed,
billing 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. Alternatively, 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,  16 may be verified periodically
against third-party databases or government records,  including motor
vehicle records and address records. This may help ensure the  quality of
ownership and address records, and reduce billing errors and returned
correspondence. 5 The toll management computer 12 can interface and
exchange information  with insurance companies 42. Insurance companies
could highlight vehicle identifiers  in a manner similar to law enforcement
authorities 36. For example, the highlighted  vehicle identifiers database
20 can include license plate numbers of vehicles with an  expired insurance
indicating that such drives would be driving illegally. The 1o computer
could notify law enforcement as well as insurance companies whether the
highlighted vehicle has been detected using a particular facility. The toll
management computer 12 can interface and exchange service  providers 44.
For example, the computer 12 can support batch or real-time interfaces  for
forwarding billing and payment collection functions to billing service
providers or  15 collection agencies. The toll management computer 12 can
interface and exchange information  with financial systems 46. For example,
to handle bill payment and collection, the  computer 12 can interface to
credit card processors, banks, and third-party electronic  



bill presentment systems. The computer 12 can also exchange information
with 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 vehicle and a toll facility,
captures images and generates a data record. The data  record can include
date, time, and location of transaction, a reference to the image  file,
and any other data available from the sensors at the facility (e.g., speed,
size).  The image can be passed to the image-processing module 25, which
can generate a  5 vehicle identifier, a state, and a confidence factor for
each vehicle. This information can be added to the data record. (This
process my occur  after transmission to the central facility.) The data
record and image file can be sent  to the central facility. The image can
be stored in the image database, and referenced  if (a) additional
processing is required to identify the vehicle, or (b) someone wishes 10 to
verify the transaction. If the confidence level is adequate, the data
record can be  submitted to the billing engine, which can associate it with
an account and store it in  the billing database for later billing. If no
account exists, the vehicle identifier is  submitted to the appropriate
state registration authority or a third-party service  provider to
determine the owner and establish an account. This process may be 15
delayed until enough transactions are collected for the vehicle to justify
issuing a bill.  



If confidence level is not adequate, additional processing may be performed
as  described elsewhere. The techniques described above describe the flow
of data based on a single  transaction end-to-end, then looping back to the
beginning. In another 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. 18 FIG
2 is a flow chart of an implementation of electronic toll management
system related, particularly a process 100 for managing highlighted vehicle
identifiers  20 provided by external systems 34. To illustrate, in one
example, it is assumed that  law enforcement agencies 36 generate a list of
highlighted vehicle identifiers (e.g., 5 license plate numbers) of drivers
being sought by the agencies and that the agencies  36 wish to be notified
when such vehicles have been identified using a toll facility 28.  The
computer 12 obtains (block 102) highlighted vehicle identifiers from a
party such as law enforcement agencies 36. In one implementation, these
vehicle  identifiers can be stored in the vehicle identifier database 20
for subsequent 10 processing. The database 20 can be updated by the
agencies with new as well as  additional information in real-time and/or in
batch mode. The law enforcement  agencies accessed by the computer span
across multiple jurisdictions such as cities,  



municipalities, states, regions, countries or other geographic
designations. As a result,  the computer 12 can process vehicle information
across multiple jurisdictions and on  15 a national scale. 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
19 from the highlighted vehicle identifier database 20. As discussed above,
automatic as  well as manual techniques can be applied to check for a
match. If the computer 12 detects a match (block 110) between the license
numbers,  then it checks (block 112) how the party associated with the
highlighted vehicle 5 identifiers wishes to be notified. This information
can be stored in the vehicle  identifier database 20 or other storage
mechanism. On the other hand, if there is no  match, the computer 12
resumes executing the process 100 beginning at block 102. If the party
indicates that it wishes to be notified immediately (block 114),  then the
computer notifies (block 118) the party upon the occurrence of a match. In



10 this example, the computer can notify law enforcement of the match in
substantially real-time using wireless communications techniques or over a
computer network. On the other hand, if the party does not wish to be
notified immediately (block  114), then the computer 12 stores (block 116)
the match for later notification upon  satisfaction 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 techniques to  handle payment processing
including billing and collecting tolls from vehicles using  25 its toll
road. The computer 12 captures (block 202) all image of a vehicle triggered
by a  transaction event based on an interaction between the vehicle and a
facility. This  function is similar to the process discussed above in
reference to block 104 of FIG 2.  For example, the image acquisition module
24 can be used to acquire one or more 30 images of a vehicle 30 as it
travels through the toll road 28. These images can be  20 stored in the
image database 14 for further processing by the image-processing  module
25. The computer 12 determines (block 204) a vehicle identifier based on
the  captured image. This function is also similar to the process discussed
above in 5 reference to block 106 of FIG 2. For example, the
image-processing module 25 can  be used to extract a license number from
one or more images of a license plate of the  vehicle. These vehicle
identifiers can be stored in the vehicle identifier database 18  



for further processing. The computer 12 determines (block 206) a party
associated with the vehicle  10 identifier by searching a registration
authority databases. For example, the computer  12 can use the vehicle
identifier from the vehicle identifier database 18 to search a  database of
a vehicle registration authority 40 to determine the registered owner of
the  vehicle associated with the vehicle identifier. The computer 12 is
capable of  accessing vehicle information from one or more vehicle
registration databases across 15 multiple jurisdictions such as cities,
municipalities, states, regions, countries or other  geographic locations.
In one implementation, the computer 12 can maintain a copy of  registration
information from multiple registration authorities for subsequent
processing. Alternatively, the computer 12 can access multiple registration
authorities  and obtain registration information on a demand basis. In
either case, these 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 arrangement. 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 traditional mail service techniques or electronic
techniques such as  electronic payment. The amount of the bill can depend
on information from the 21 transaction event such as the nature of the
interaction between the vehicle and the  facility. For example, the
transaction event can indicate that the vehicle traveled a  particular
distance defined as a distance between a starting and ending point on the
toll road. Accordingly, the amount of the payment requested from the
registered 



5 owner can be based on the distance traveled. On the other hand, if the
computer 12 determines that payment is not required  (block 210), then it
forwards (block 212) the transaction event to another party to  handle the
payment request. For example, the toll authority may have decided that the
computer 12 can handle image processing functions and that toll billing and
collection 10 should be handled by a third party such as external systems
34. In one  implementation, the computer 12 can interface with service
providers 44 and financial  systems 48 to handle all or part of the billing
and payment-processing functionality.  Once the transaction event has been
forwarded to a third party, the computer 12  resumes executing the
functions of process 200 beginning at block 202. 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 26c can support 20 electronic or manual payment
processing depending on the remittance 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 executing process 200
beginning at block 202. FIG. 4 is 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
techniques and that a registered owner wishes to efficiently and
automatically make  payments for using the toll road. 22 The computer 12
provides (block 302) an account for a party associated with  



the vehicle identifier. In one embodiment, the computer 12 in conjunction
with the  account management module 26a can provide a website for customers
to open an  account for making electronic payment over a computer network
such as the Internet. 5 The website also can permit the customer to access
and update account information  such as payment history, payment amount
due, preferred payment method, or other  information. The computer 12
receives (block 304) a request over a communications  channel from the
party to review a transaction event. For example, the account  1 o payment
module 26a can handle this request by retrieving transaction event
information associated with the customer's account from the billing
database 16. The  retrieved information can include image data of a
particular transaction involving the  customer's vehicle and the tollbooth.
The computer 12 sends (block 306) the transaction event to the party 32
over  15 the communications channel. Information related to the transaction
event can include  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
Internet. 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  make 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 transaction event. For example, if the image information
indicates that the transaction event data is accurate, then the customer
can authorize  payment such as by submitting an electronic payment
transaction. 30 On the other hand, if the computer 12 determines (block 3
10) that the party  



does not agrees to pay, then the computer 12 processes (block 312) a
payment dispute  23 request from the party. In one implementation, the
dispute management module 26b  can handle a dispute request submitted by
the customer using online techniques. The  module 26b can handle specific
transactions related to the customer's account  including involving a third
party to resolve the dispute. 5 Once a payment has been processed (block
314) or a dispute resolved (block  312), the computer 12 resumes executing
process 300 beginning at block 304. FIG. 5 is a flow chart of an
implementation of electronic toll management  system, particularly a
process 400 for reconciling mailing addresses from different  sources. To
illustrate, it is assumed that a toll authority has decided to employ the
10 disclosed techniques for processing payment related to the use of toll
facility. Since  the disclosed techniques involve processing payment some
time after the vehicle has  traveled through the toll authority, these
techniques help ensure that payment is sent to  the correct address of the
registered owner of the vehicle. The computer 12 determines (block 402)
that a payment request is to be sent  15 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 infonmation 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 mailing 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 there is a discrepancy between the database
information. 24 If the computer 12 determines (block 410) that the
addresses match, then it  requests (block 414) payment from the party
associated with the vehicle identifier  using the mailing address accessed
from the postal authority. For example, the  computer 12 can use the
techniques discussed above to handle payment processing 5 including billing
and collecting payment from the registered owner. On the other hand, if the
computer 12 determines (block 410) that the  addresses do not match, it
then updates (block 412) the vehicle registration authority  with the
mailing address from the postal authority. For example, the computer 12 can
update databases associated with vehicle registration authorities 40 with
the correct 10 mailing address retrieved from the postal authorities 38.
Such techniques may help  reduce the likelihood of mailing a bill to an
incorrect mailing address resulting in an  reducing time for payment
remittance. Once the vehicle registration authority has been updated (block
412) or  payment requested (block 414), the computer 12 executes process
400 beginning at  15 block 402 as explained above. The above applications
represent illustrative 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 of them. 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 a 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 computer program 25 can be 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.  25 Method steps of the systems and techniques
described here can be performed  by one or more programmable processors
executing a computer program to perform  functions of the invention by
operating on input data and generating output. Method  steps can also be
performed by, and apparatus of the invention can be implemented as, 5
special purpose logic circuitry, e.g., an FPGA (field programmable gate
array) or an  ASIC (application-specific integrated circuit). Processors
suitable for the execution of a computer program include, by way  of
example, both general and special purpose microprocessors, and any one or
more  processors of any kind of digital computer. Generally, a processor
will receive 10 instructions and data from a read-only memory or a random
access memory or both.  The essential elements of a computer are a
processor for executing instructions and  one or more memory devices for
storing instructions and data. Generally, a computer  will also include, or
be operatively coupled to receive data from or transfer data to, or  both,
one or more mass storage devices for storing data, e.g., magnetic, magneto
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 a  computing system that includes a back-end
component, e.g., as a data server, or that  26 includes a middleware
component, e.g., an application server, or that includes a front- end
component, e.g., a client computer having a graphical user interface or an
Web  browser through which a user can interact with an implementation of
the invention, or  any combination of such back-end, middleware, or
front-end components. The 5 components of the system can be interconnected
by any form or medium of digital  data communication, e.g., a communication
network. Examples of communication  networks include a local area network
("LAN"), a wide area network ("WAN"), and  the Internet. The computing
system can include clients and servers. A client and server are  10
generally remote from each other and typically interact through a
communication  network. The relationship of client and server arises by
virtue of computer programs  running on the respective computers and having
a client-server relationship to each  other. Other implementations are
within the scope of the following claims.  15 27 WHAT IS CLAIMED IS: 1. A
computerized method comprising: capturing an image of a vehicle triggered
by a transaction event representing an  interaction between the vehicle and
a toll facility; 



determining a vehicle identifier based on the captured image; 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, each 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 retrieved from the
one or more vehicle registration  authority databases with the mailing
address retrieved 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. 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 28 notifying the second party
of an occurrence of a match, wherein notifying the second  party includes
notifying one or more vehicle registration authorities each being
associated  with a different jurisdiction. 4. 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 an insurance company. 5. The method of claim I
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 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
I 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;  29 a facility configured to capture and
process images of vehicles that interact with the  facility; and a computer
system configured to: communicate with the database and the facility,
process an image of a vehicle triggered by a transaction event representing
an  interaction between the vehicle and the facility, determine a vehicle
identifier based on the captured image, identify a first party associated
with the vehicle and retrieve 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, each database
being associated with a  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 30 notify the second
party of an occurrence of a match, and notifying the second party  includes
notifying one or more vehicle registration authorities each being
associated with a  different jurisdiction. 12. 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 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. 31 16. The system of claim 9 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 though a point of the facility. 17.
An article comprising a machine-readable medium storing machine- executable
instructions that, when applied to the machine, cause the machine to
perform  operations comprising: capturing an image of a vehicle triggered
by a transaction event representing an  interaction between the vehicle and
a toll facility; determining a vehicle identifier based on the captured
image; 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, each 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 32
notifying the second party of an occurrence of a match, the second party
including  one or more vehicle registration authorities each being
associated with a different  jurisdiction. 20. 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 an  insurance company. 21. The article of claim 17 wherein the
operations further comprise: receiving over a communications channel a
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. 33 27. The method of claim I further comprising:
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. 28. The method of claim
I wherein the first party includes a registered owner of  the vehicle. 29.
The method of claim 1 wherein the payment is based on an amount related to
the transaction event. 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
transaction 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. 



34 34. The system of claim 9 wherein the first party includes a registered
owner of  the vehicle. 35. The system of claim 33 wherein the payment is
based on an amount related to  the transaction event. 36. The article of
claim 17 wherein the operations further comprise:  processing a payment
response from the first party. 37. The article of claim 17 wherein
requesting payment occurs on a periodic  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 I wherein the toll
facility comprises at least one of a toll  road, a toll bridge, and a toll
tunnel. 35 43. The method of claim 1 wherein electronically identifying the
first party and  retrieving a mailing address of the first party by
searching one or more vehicle registration  authority database includes
electronically identifying the first party and retrieving a mailing
address of the first party by searching a first vehicle registration
authority database associated with a first jurisdiction and searching a
second vehicle registration authority  associated with a second
jurisdiction, the second jurisdiction being different from the first  



jurisdiction. 44. The method of claim 43, wherein the first jurisdiction
and the second  jurisdiction comprise different geographic regions. 45. The
method of claim 44, wherein the first jurisdiction and the second
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 at 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 36 databases not
matching the mailing address retrieved from the one or more postal
authority  databases. 48. The system of claim 9 wherein the toll facility
comprises at least one of a toll  road, a toll bridge, and a toll tunnel.
49. The article of claim 17 wherein the toll facility comprises at least
one of a toll  road, a toll bridge, and a toll tunnel. 37 


