
TxDOT has made it

a goal to coordinate tolling

around the state and

to provide a seamless

system for the user...
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Antenna

Also referred to as electronic readers.

Antennas emit radio frequencies that

communicate with the transponder. The

two devices interact to complete the toll

transaction.

Automated Toll Management System

(TMS)

Used to operate, manage, and track all

data and money through the system to

avoid error and loss. TMS systems have

three levels: lanes, plazas, and host.

Back Office

Houses toll collections support opera-

tions including customer service and

violations processing centers.

Electronic Toll Collection (ETC)

Refers to the method of toll collection

by which tolls are electronically de-

ducted from the customer’s account.

Gantry

Metal structures placed over the road

to support signs and electronic equip-

ment such as cameras, antennae, lights,

etc. Also referred to as a sign bridge.

Host

The host is a central database that coor-

dinates the data received from all pla-

zas and transmits it to the back office

system for processing. It also sends

feedback from the back office for use in

the lanes.

Interoperability

Refers to the ability of a customer to open

and maintain an account with one toll

agency and use the toll facilities of mul-

tiple agencies. A single payment device

is used at multiple agencies facilities.

Interoperability includes:

1. The ability of one entity’s system to create transactions by reading
another agencies’ transponder.

2. Interaction between the systems of both entities to reconcile
transactions.

This will be accomplished through the use of standard issued tags and
readers, and back office operations that will coordinate data exchange
and interaction between toll entities.

Interoperability may also mean a system of regional service centers, that
cooperate to provide the most convenient options for the customer.  In
this system:

• Customers have a single account

• Customers drive anywhere in the state and receive one bill

• Options may be expanded to include parking, and transit

Lane Controller

These computers are installed in metal

boxes near the roadway to control vari-

ous lane equipment and track vehicles

that pass through.

Optical Character Recognition (OCR)

OCR tools are used to read license plates

images and convert them into electronic

data.

Sensor Loop

Embedded in the roadway to recognize

the presence of a vehicle, track the ve-

hicle through the lanes, and identify the

number of axles per vehicle.

Transponder

A wireless communications device that

receives and automatically responds to

an incoming signal.

Violation

Occur when a standard ETC transaction

cannot be captured or processed.  A cam-

era captures an image of the vehicle’s

license plate and sends the data to a back

office for processing.  The violation can

be rejected if it is the result of equipment

failure or converted to a standard ETC

transaction if a customer account can be

identified. If a valid customer account

cannot be found, a readable image of the

license plate is recorded and a violation

notice is sent to the owner of the vehicle.
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Contacts

TTA staff is currently working to promote
interoperable systems for Texas toll users.
Staff is available to assist with questions
regarding tolling technology and other toll
industry related issues.

For more information, please contact:

125 E. 11th Street
Austin, TX, 78701
Main Number:
(512) 936-0965

Director of
Turnpike
Planning and
Development

Director of
Tolling
Information
Technologies

Tolling
Information
Technologies
Staff
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The Texas Department of Transportation
(TxDOT) is creating a program to
support toll collection across the state.  As
part of this initiative, the Texas Turnpike
Authority Division (TTA) evaluated
several tolling methods currently used by
other agencies and identified options for
development and implementation.

Although the range of toll collection
options include the traditional approaches
like attended/manual toll collection and
automated coin machines, TxDOT
chooses to focus on more technologically
advanced methods of electronic toll
collection (ETC) and video tolling.

“TxDOT
chooses to
focus on more
technologically
advanced
methods...”

ETC Project Planning and Development

TxDOT has decades of experience developing standard tax-

supported roadways.  However, in order to develop toll projects,

new ways of doing business must be initiated. Toll agencies

should consider the following in the planning and develop-

ment process:

Political Support. Local buy-in for tolling is key in the early
stages of project planning and development.

Planning. Analyses should be conducted to identify toll fea-
sible projects and to develop a strategy for tolling the project
(i.e. toll points, methods, etc.).

Environmental. Environmental consideration must be made
for toll projects because additional environmental clearances
may be needed.

Funding. A business plan that outlines project funding should
be developed once a potential toll project has been identified.

Procurement. Contracts for a Systems Integrator to support
the development, deployment, and maintenance of the auto-
mated toll management system (TMS) and supporting network
communications will be necessary.

Right-of-Way. Pure ETC systems should not require any addi-
tional right-of-way to accommodate the equipment.  However,
if the project incorporates ACM or manual tolling, additional
right-of-way will need to be purchased to allow for wider toll
plazas, associated buildings, and parking lots.

Design. The traditional roadway design process must be ex-
panded to address the physical features required for tolling
such as gantries, conduits, network communications, etc.  It is
important that the Systems Integrator providing the TMS be
involved in the design process to avoid redesign and/or
change orders later in the process.

Construction. Physical tolling features designed for the facil-
ity may require additional staffing or skills during construc-
tion.  Systems Integrator involvement is critical at this phase
as well because successful systems installation and testing
needs to occur prior to the opening of the road.

Maintenance and Operations. Additional staffing will be re-
quired to maintain the toll facilities and supporting systems.
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Electronic Toll Collection: How it Works
1. As the vehicle enters the toll lane, sensors de-
tect the vehicle’s presence (see Figure A).

2. A transponder mounted on the vehicle’s wind-
shield transmits the tag status which is read by
an electronic reader or antenna (see Figure B).

3. The antenna transmits the information to the
lane controller, which then sends the data to the
host for processing.

4. The corresponding customer account is
charged. If the vehicle does not have a transpon-
der, or a corresponding customer account can-
not be identified, the system classifies the vehicle
as a  violator and cameras photograph the
vehicle and its license plate.

Figure C

Figure D

ETC offers several benefits for both the user and the tolling agency. It
provides the user with a convenient way to pay tolls, eliminates unnec-
essary vehicles stops, and reduces wait times at toll collection plazas.

For the toll agency, ETC is helpful because it:
• Eliminates much of the costs associated with attended toll plazas (i.e.

right-of-way (ROW) costs, construction, operations, maintenance, etc.);
• Limits revenue leakage because transactions are electronic;
• Reduces safety concerns related to attended plazas with toll workers

and vehicles in shared ROW;
• Can be used to retrofit projects with schedule, ROW & other constraints.

Advanced Camera Technologies
Video tolling uses advanced camera technologies similar to ETC to com-
plete  transactions.  Cameras mounted above or near the roadway pho-
tograph the vehicle’s license plate as it travels through the toll lane (see
Figure C).  Technology such as optical character recognition (OCR) reads
the image and debits the customer’s account.

Video Tolling Considerations. Currently, the department uses camera tech-
nology solely to process violations. Exclusive use of video technology to
collect tolls is an option that TxDOT hopes to investigate in the future.

Video toll systems eliminate the need for transponders common to the
ETC systems. Image capture is predominately focused on the license
plate and adjacent parts of the vehicle in the event that a toll violation
occurs (see Figure D). It is important to remember that when not being
operated in conjunction with a secure database, video toll systems tend
to be unreliable and subject to substantial revenue loss.

Violations
In addition to technical issues, tolling agencies that
desire to use ETC systems must take into account
users who do not have toll tags.  In most cases,
when a user who does not have a tag decides to
enter the toll facility, the transaction is classified
as a violation. Offenders are typically assessed the
unpaid tolls plus a penalty or service fee.

TxDOT also plans to implement a variety of fea-
tures to address concerns about the inability to pay
cash, protection of privacy, and accommodations
for tourists and travelers. Options may include
payment after-the fact, the ability to purchase tags
at local retail outlets, conveniently - located kiosks,
and at toll plaza lanes.

Traditional Tolling
Attended/Manual Toll collection refers to the use of standard
channelized toll plazas. It requires on-site attendants to operate and

manage the toll collection facilities. Manual toll collection is a widely
used form of toll collection and offers the most convenience, because
drivers do not need an additional payment device. However, costs as-
sociated with building, operating, and maintaining these facilities are
significantly greater than automated systems.

Automatic Coin Machine (ACM) involves the use of automated coin
machines located between lanes to collect tolls. As drivers pass through,
they place change into the collection bins. ACMs do not require staff to
operate the machines, but they tend to have higher construction and
maintenance costs than other toll collection options.
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