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INTRODUCTION

The Intelligent Vehicle Highway Systems (IVHS) program applies advanced and emerging technologies
in such fields as information processing, communications, control, and electronics to surface
transportation needs. If these technologies can be effectively stimulated, integrated, and deployed, the
public will be able to more efficiently use the Nation’s highway infrastructure and energy resources by
making more informed choices about travel and route alternatives.  Successful deployment of IVHS
services and systems will achieve improvements in safety, mobility, and productivity, and reduce
harmful environmental impacts, particularly those caused by traffic congestion.

Asdescribed in the Nationa IVHS Program Plan, the IVHS program is focused on the devel opment
and deployment of a collection of user services. Twenty eight inter-related user services have been
defined to date as part of the national program planning process. User services are defined, not along
lines of common technologies, but based upon the services or benefits that various users might receive.
The services are in various stages of maturity; some are available today, others will require significant
research, development, testing, and advances in technology applications before they are ready for
deployment.

Deployment of these user services will help to attain the goals defined for the national IVHS program
by creating safer and better informed travelers, improved traffic control systems, and more efficient

transit and commercial vehicle operations. Because of their interdependencies, it is likely that individual
user services will not be deployed independently. For example, a fully functioning Route Guidance
service will require real-time traffic information that is collected and processed by the Traffic Control
service. Thus, user services have been grouped into “bundles,” based on likely deployment scenarios.
The bundles of user services are shown in the table on the following page.



Bundle User Services

Travel and Traffic Pre-Trip Travel Information
Management En-route Driver Information
Route Guidance

Ride Matching and Reservation
Traffic Control

Incident Management

Travel Demand Management

Public Transportation Public Transportation Management
Management En-route Transit Information
Personalized Public Transit

Public Travel Security

Electronic Payment Electronic Payment Services
Commercial Vehicle Commercia Vehicle Electronic Clearance
Operations Automated Roadside Safety |nspection

On-board Safety Monitoring

Commercial Vehicle Administrative Processes
Hazardous Materials Incident Notification
Commercial Fleet Management

Emergency Management Emergency Notification and Personal Security
Emergency Vehicle Management

Advanced Vehicle Safety Longitudinal Collision Avoidance

Systems Lateral Collision Avoidance

Intersection Collision Avoidance

Vision Enhancement for Crash Avoidance
Safety Readiness

Pre-Crash Restraint Deployment
Automated Vehicle Operation

To advance the devel opment, testing, and ultimate deployment of these user services, the nationa IVHS
program includes a range of initiatives by both the public and private sectors. These include research
and development (R&D) activities, operational tests, system architecture development,
institutional/policy studies, and deployment support efforts.

This report describes those IVHS projects that are wholly or partially funded by the Department of
Transportation’s (DOT) modal administrations, including the Federal Highway Administration (FHWA),
the Federal Transit Administration (FTA), and the National Highway Traffic Safety Administration
(NHTSA). The report is a complement to the National 1VHS Program Plan, and is organized to
describe those DOT-sponsored activities which support the development of user services, national
compatibility planning, deployment, deployment support, and program assessment.
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TRAVEL AND TRAFFIC MANAGEMENT

= Pre-Trip Travel Information
Provides information for selecting the best departure time, transportation modes and routes.

Pre-trip traveler information allows travelers to access a complete range of intermodal
transportation information at home, work, and other major sites where trips originate. For
example, timely information on transit routes, schedules, transfers and fares, and ride matching
services are included. Real-time information on accidents, road construction, alternate routes,
traffic speeds along given routes, parking conditions, event schedules, and weather information
complete the service. Based on this information, the traveler can select the best departure time,
route and modes of travel, or decide to postpone or not to make the trip at all.

o En-RouteDriver Information
Driver advisories and in-vehicle signing for convenience and safety.

Driver advisories are similar to pre-trip planning information, but are provided once travel
begins. Driver advisories convey information about traffic conditions, incidents, construction,
transit schedules, and weather conditions to drivers of personal, commercial and public transit
vehicles. Thisinformation allows a driver to select the best route, or shift to another mode mid-
trip if desired.

In-vehicle signing, the second component of en-route driver information, would provide the same
types of information found on physical road signstoday, directly in the vehicle. The service
could be extended to include warnings of road conditions and safe speeds for specific types of
vehicles (e.g., autos, buses, large trucks), but potential users include drivers of al types of
vehicles. This service might be especially useful to elderly drivers, or in rura areas with large
numbers of tourists and unusual or hazardous roadway conditions.

= Route Guidance
Provides travelers with simple instructions on how to reach their destinations.
The route guidance service provides a suggested route to reach a specified destination. Early
route guidance systems will be based on static information about the roadway network, transit
schedules, etc.  When fully deployed, route guidance systems will provide travelers with
directions to their destinations based on real-time information about the transportation system.
The route guidance service will consider traffic conditions, status and schedule of transit
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systems, and road closures in developing the best route.  Directions will generally consist of
simpleinstructions on turns or other upcoming maneuvers. Users of the service include not only
drivers of al types of vehicles, but al'so non-vehicular travelers, such as pedestrians or bicyclists,
who could get speciaized route guidance from a hand-held device.

m Ride Matching and Reservation
Makes ride sharing more convenient.

This service will provide real-time ride matching information and reservations to users in their
homes, offices or other locations, and assist transportation providers with vehicle assignments
and scheduling. The service will aso provide a clearinghouse for financial transactions. This
will expand the market for ridesharing as an aternative to single occupant automobile travel, and
will provide for enhanced aternativesfor special population groups, such asthe elderly or the
handicapped.

m Traveler Services Information
Provides a reference directory, or “yellow pages” of service information.

Traveler services information provides quick access to travel related services and facilities.
Examples of information that might be included are the location, operating hours, and
availability of food, parking, auto repair, hospitals, and police facilities. Traveler services
information would be accessible in the home, office or other public locations to help plan trips,
and might also be available enroute.  When fully deployed, this service will connect users and
providers interactively, to request and provide needed information. A comprehensive, integrated
service could support financia transactions Bike automatic billing for purchases.

. Traffic Control

Manages the movement of traffic on streets and highways.

This service will provide for the integration and adaptive control of the freeway and surface
street systems to improve the flow of traffic, give preference to transit and other high occupancy
vehicles, and minimize congestion while maximizing the movement of people and goods.

Through appropriate traffic controls, the service will also promote the safety of non-vehicular
travelers, such as pedestrians and bicyclists.  This service requires advanced surveillance of
traffic flows, sophisticated analysis techniques for determining appropriate traffic signal and
ramp metering controls, and communication of these controls to the roadside infrastructure.

This service gathers data from the transportation system, fusesit into usable information, and
uses it to determine the optimum assignment of right-of-way to vehicles and pedestrians. The
real-time traffic information collected by the Traffic Control service also provides the foundation
for many other user services.

While the actual users of the service will generally be public transportation officials, the ultimate
beneficiaries will be drivers of all types of vehicles, transit riders, pedestrians, bicyclists and
other travelers.



= Incident Management

Helps officials quickly identify incidents and implement a response to minimize their effectson
traffic.

This service enhances existing capabilities for detecting incidents and taking the appropriate
actionsin response to them. The service would use advanced sensors, data processing, and
communications to improve the incident management capabilities of transportation and public
safety officials. The service will help these officials to quickly and accurately identify a variety
of incidents, and to implement a response which minimizes the effects of these incidents on the
movement of people and goods.  Traffic movement adjustments over a wide area would be
executed through the Traffic Control user service, while decisions at the site of the incident are
made by police agencies. In addition, the service will help officials to predict traffic or highway
conditions so that they can take action in advance to prevent potential incidents or minimize their
impacts.  While the users of .this service are primarily public officials, the ultimate beneficiaries
are commercia and transit operators, and the traveling public.

» Travel Demand Management

Supports policies and regulations designed to mitigate the environmental and social impacts of
traffic congestion.

This service generates and communicates management and control strategies that support the
implementation of programs to (1) reduce the number of individuals who choose to drive aone,

especialy to work, (2) increase the use of high occupancy vehicles and transit, (3) reduce the
impacts of high polluting vehicles, and (4) provide a variety of mobility options for those who
wish to travel in a more efficient manner, for example in non-pesk periods. The service allows
employers to better accommodate the needs and lifestyles of employees by encouraging
aternative work arrangements such as variable work hours, compressed work weeks, and
telecommuting. Travel demand management strategies could ultimately be applied dynamically,
when congestion or pollution conditions warrant. For example, disincentives such as increased
tolls and parking fees could be applied during pollution alerts or when major incidents occurred,

while transit fares would be lowered to accommodate the increased number of travelers changing
modes from driving alone. Such strategies will reduce the negative impacts of traffic congestion
on the environment and overall quality of life.
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March 1994

ADDITIONAL PROTOTYPE DEVELOPMENT (RTTASC)

DESCRIPTION:

START DATE:
END DATE:
STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

This study focuses on the development of three additional real-time traffic
adaptive signal control (RTTASC) prototypes which, together with the
prototype developed under the ongoing RTTASC study, will be evaluated
under a subsequent study.

To be determined.
To be determined.

The projected award for this study is the spring of 1994.

N/A

N/A

N/A
To be dertermined.

Alberto J. Santiago, FHWA R&D, HSR-11) (703) 285-2092

IVHS User Services:
Travel and Traffic Management
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March 1994

ADVANCED COMPUTING ARCHITECTURES FOR
ADVANCED TRAFFIC MANAGEMENT SYSTEMS (ATMY)

DESCRIPTION:

START DATE:
EN-D DATE:
STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERALFUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

This study will provide technical support for the design and
implementation of the architecture for the Traffic Management
Laboratory’s (TML) Advanced Traffic Management Systems (ATMYS)
smulator. The Volpe Nationa Transportation Systems Center (VNTSC)
will provide the necessary expertise to assist in the design of the
simulator, selection of the software/hardware, provide training on the
operation of the components of the TML, and conduct the necessary
benchmarking to assess portability and integration issues.

February 1994

To be determined.

An inter-agency agreement has been awarded to VNTSC,

N/A

$1,200,000

N/A

Volpe National Transportation Systems Center (VNTSC)

Alberto J. Santiago, FHWA R&D, HSR-11, (703) 285-2092

IVHS User Services:
Travel and Traffic Management



March 1994

ADVANCED TRAVELER INFORMATION SYSTEMS (ATIYS)
COMMUNICATIONS ALTERNATIVES TEST AND EVALUATION

DESCRIPTION:

START DATE;
END DATE:
STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93

CONTRACTOR:

CONTACT:

Research and Development

| nvestigationsinto communi cations technol ogies and issues associated with
IVHS systems will be conducted.  Activities will be focused upon
identifying and analyzing particular communications technologies, which
include RF and wireline, for IVHS functions. Investigations will also
include communications protocol issues.  Preferred communications
aternatives will be recommended for specific IVHS functions.

To be determined.

To be determined.

An RFP was issued in January 1994.

N/A

N/A

N/A
To be determined.

James Arnold, FHWA R&D, HSR-10, (703) 285-2974

IVHS User Services:
Travel and Traffic Management
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March 1994

ANALYSIS OF TRAVELERS PREFERENCES FOR ROUTING

DESCRIPTION:

START DATE:
END DATE:
STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERALFUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

The primary purposeis to investigate decision criteria used by travelers
for selecting routes, choosing departure times, and rerouting when
encountering or receiving advance information about traffic congestion.
To be determined.

To be determined.

Plans for this project are being formulated.

N/A

N/A

N/A
To be determined.

Truman Mast, FHWA R&D, HSR-30, (703) 285-2404

IVHS User Services:
Travel and Traffic Management



March 1994

ASSESSMENT OF THE EFFECTS OF IN-VEHICLE NAVIGATION

DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

SYSTEMS ON DRIVER PERFORMANCE

Analytical and empirical studies are being conducted to provide generic
human factors design guidelines for commercia and non-commercial
navigation and information systems. In addition, atesting methodology
with criteria is being developed to allow evaluation of the safety of
drivers performance when using the systems. Thisis ajoint project
between FHWA and NHTSA.

September 1989
September 1994
The contractor has determined the optimal information and presentation
modes for severa types of Advanced Traveler Information Systems
information.  Laboratory assessments of both single and integrated

function system mockups are presently being conducted to optimize
system/driver interfaces.

$720,000

$720,000

$720,000
University of Michigan Transportation Research Institute

Nazemeh Sobhi, FHWA Ré&D, HSR-30, (703) 285-2907

IVHS User Services:

Travel and Traffic Management
-14-



March 1994

COORDINATED OPERATION OF

RAMP METERING AND SIGNAL CONTROL

DESCRIPTION:

START DATE:

END DATE:

STATUS:
ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERALFUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

This study will develop and test, through simulation, traffic control
strategies that coordinate metering signals on freeway ramps and traffic
signals on adjacent surface streets. The proposed control strategies will
be applied to individual interchanges and freeway corridors.

April 1989

August 1992

FHWA is rerunning the test cases in the fina report. A revised report
will be completed by summer 1994.

$474,342

$474,342

$474,342
Farradyne Systems, Inc.

Henry Lieu, FHWA R&D, HSR-11, (703) 285-2410

IVHS User Services:
Travel and Traffic Management

-15-



March 1994

DATABASES FOR TRAFFIC MODEL VERIFICATION AND VALIDATION

DESCRIPTION:

START DATE:
END DATE:
STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

This study involves defining data required for the validation and
verification of traffic models. This study will aso include the collection
and storage of traffic data from |-3 different sites strategically selected
around the country and the subsequent maintenance of the databases.
Additionally, issues will be addressed including type of storage needed
(central vs. distributed), hardware and software platforms, and user
interfaces (pre- and post-processing activities). It is expected that this
traffic data will be obtained from existing data sources or on-going |VHS
field operational tests.

To be determined.
To be determined.

An RFP is scheduled to be issued in May 1994.

N/A

N/A

N/A
To be determined.

AlbertoJ. Santiago, FHWA R&D, HSR-11, (703) 285-2092

I[VHS User Services:

Travel and Traffic Management
-16-



March 1994

DESIGN OF SUPPORT SYSTEMS FOR

ADVANCED TRAFFIC MANAGEMENT SYSTEMS (ATMS) CONTROL CENTERS

DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:
CONTRACTOR:

CONTACT:

Research and Development

This study will develop 9 support systems for mature Advanced Traffic
Management Systems (ATMS) control centers. The study also requires
that the contractor define the platform on which these support systems will
operate and how these support systems will be integrated to the rest of the
systems (e.g., Signal control, ramp metering, etc.) within the control
center.

September 30, 1992

September 30, 1997

Task A- Literature Review, is complete. Task B-, the generic
specifications for a mature Advanced Traffic Management Systems
(ATMYS) and the Concept of Operations will be developed. This Task is
90% complete. A list of subsystems has been generated by the contractor.
The contractor isin the process of grouping them into support systems and
developing information flow diagrams. Task C-, afirst cut design will be
made. This Task is about 50% complete. Complete design of ATMS s
to be completed by spring 1994.

$3,072,679

$2,942,679

$2,942,679

This contract was awarded to a consortium, led by Lox-al AeroSys, with
the University of Arizona, City of Tucson, KLD Associates, and TASC.

Cesar Perez, FHWA R&D, HSR-11, (703) 285-2408

IVHS User Services:
Travel and Traffic Management
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DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

March 1994

DETECTION TECHNOLOGY FOR IVHS

This contract will develop functional and performance specifications for
permanently deployed and portable vehicle detectorsin IVHS applications.
Candidate vehicle detector technologies will be evauated through
laboratory and field testing of currently available state-of-the-art detectors.
Such detectors include ultrasonic, infrared, microwave radar, video image
processors, magnetometers, and inductive loops. In some instances,
commercially available detectors may not meet IVHS specifications. In
these cases, functional requirements are to be developed for the detectors.
Another part of the study deals with determining if a permanent national
vehicle detector test facility is needed to provide vehicle detector test data
for future commercia vehicle detectors used in IVHS.

September 27, 1991
April 27, 1994
The contractor has completed |aboratory tests and field tests of most

commercially available vehicle detectors. The test data is presently being
reduced and the results evaluated.

$1,081,122

$1,081,122

$1,081,122
Hughes Ground Systems Group

Milton K. Mills, FHWA R&D, HSR-10, (703) 285-2402

IVHS User Services:
Travel and Traffic Management

-18-



March 1994

DEVELOPMENT AND LABORATORY TESTING OF NEW
DETECTION TECHNOLOGIES AND SURVEILLANCE CONCEPTS

DESCRIPTION:

START DATE:

END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERALSHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

This funding will be used to identify and develop new detection
technologies and surveillance concepts. With the rapid advances in
industry technology, new options for detection need to be made available
for use by traffic management centers. As IVHS-class Dynamic Traffic
Assignment, Real-Time Traffic-Adaptive Control, and Incident Detection
Systems are developed, new measures of effectiveness (such as queue
lengths) may be required inputs to these modules. This study will identify
potential means of obtaining this data directly from the field using new
surveillance and detection capabilities that are more accurate and
cost-effective than those which are currently available.

To be determined.
To be determined.

A Broad Agency Announcement is scheduled to beissued in April, 1994.

N/A

N/A

N/A
To be determined.

Alberto J. Santiago, FHWA R&D, HSR-11, (703) 285-2092

IVHS User Services:
Travel and Traffic Management

-19-



March 1994

DYNAMIC TRAFFIC ASSIGNMENT (DTA) & SYNTHETIC ORIGIN AND

DESCRIPTION:

START DATE:
END DATE:
STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:
CONTACT:

Research and Development

DESTINATION (O-D) MATRICES

This study will develop a deployable dynamic traffic assignment (DTA)
model. designed under the 1990 study entitled “ Traffic Modelling Needs
for Advanced Traveler Information Systems’. Since dynamic
origin-destination datais required for input to the model, this study will
also develop algorithms to create synthetic O-D data. Three variations to
the original model design to account for different JVHS deployment levels
will be developed. These deployment levelswill consider items such as
the type and coverage of traffic monitoring and incident detection systems,
the type and capability of traffic signal control systems, and the extent of
surface street and freeway control integration.  This study will aso
conduct sensitivity analyses regarding the coupling of the DTA with traffic
simulation models of different resolution to assess the impact of the
routing and/or diversion strategies (including transit) developed prior to
implementation, the impact due to congestion pricing, the viability of
using the output of the simulation model to complement, supplement,
and/or validate the data collected by surveillance systems, the relationship
of DTA to air quality, and the operational requirements of the
DTA-smulation system relative to execution speed. This study will
address verification and validation processes for the resulting product.
The verification process will be accomplished by implementing the
product at one selected site,

To be determined.
To be determined.

An RFPis scheduled to beissued in April 1994.
N/A
N/A

N/A

To be determined.
Alberto J. Santiago, FHWA R&D, HSR-11, (703) 285-2092

IVHS User Services:
Travel and Traffic Management



March 1994

ELECTRONIC TRAFFIC CONTROL DEVICE
COMMUNICATIONS STANDARD PROTOCOL

DESCRIPTION

START DATE:

END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93

CONTRACTOR:

CONTACT:

Research and Development

The funding for this effort will evaluate protocols, including preliminary
protocol simulation to determine any foreseeable communications
bottlenecks and pitfalls, and review software designs of existing software
modules that support current standards. The final product will be a public
domain detailed software design for acommunications protocol to be used
in the integration of electronic traffic control devices from multiple
vendors. Thisfunding will support and expedite the development of a
communications protocol standard usable on a wide variety of computers
ranging from field controllers to mini-computers.

To be determined.
To be determined,
A consultant will evaluate the National Traffic Control/IVHS

Communications Protocol developed by NEMA. Expert assistance will
be sought for the software design, if needed.

N/A

N/A

N/A
To be determined.

Alberto J. Santiago, FHWA R&D, HSR-11, (703) 285-2092

IVHS User Services:
Travel and Traffic Management

-21-



March 1994

ENCODING SCHEME FOR ADVANCED TRAFFIC MANAGEMENT SYSTEMS (ATMS)/
ADVANCED TRAVELER INFORMATION SYSTEMS (ATIS) DATA FUSION

DESCRIPTION

START DATE:

END DATE:

STATUS:
ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

In concert with their IVHS deployment plan, the State of Washington is
currently pursuing the development of a data fusion algorithm for
ATMS/ATIS applications  FHWA's review of the proposed approach
reveals that with minimal funding, the proposed encoding scheme may
have national application  This funding would partialy fund the
development of the methodology and investigate possible approachesto
enable its national implementation.

To be determined.

To be determined.

A Cooperative Agreement with Washington State Department of
Transportation is scheduled to be signed February, 1994.

N/A

N/A

N/A
To be determined.

Albertod. Santiago, FHWA R&D, HSR-11, (703) 285-2092

IVHS User Services:
Travel and Traffic Management

-22-



March 1994

EVALUATION OF REAL-TIME TRAFFIC ADAPTIVE SIGNAL CONTROL

DESCRIPTION:

START DATE:

END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERALSHARE:

FEDERAL DUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

(RTTASC) PROTOTYPES

This study focuses on the laboratory evaluation of four real-time traffic
adaptive signal control prototypes developed by two separate RTTASC
contracts and field evaluation of the prototype selected for full
development. The original RTTASC study, which was approved for FY
91, consisted of three separate parts with individual. contract awards. The
first contract requiring the development of a RTTASC prototype by a
consortium was awarded in FY 92.

To be determined.

To be determined.

An RFP is scheduled for March, 1994.

N/A

N/A

N/A
To be determined.

Alberto J. Santiago, FHWA R&D, HSR-11, (703) 285-2092

IVHS User Services:
Travel and Traffic Management

-23-



March 1994

FM/SCA PROTOTYPE FOR TRAFFIC INFORMATION BROADCAST

DESCRIPTION:

START DATE:

END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

This project involves the design, development, and preliminary testing of
a prototype system to broadcast traffic information to mobile receivers via
the Subsidiary Communications Authorization (SCA) Traffic Information
Channel (STIC). Such a system will alow the use of commercia FM
broadcast station’s subcarriers to transmit traffic and other data at rates
higher than previoudly achieved. The data rate for this system will be
high enough to support broadcast of individua link travel times (e.g.) for
routing applications). The completed prototype transmission and reception
scheme will be tested, using mostly off-the-shelf-equipment, in several
diverse areas to assess concept feasibility.

April 1992

On-going

STIC simulation, laboratory development of thefirst prototype hardware
and firmware, and preliminary testing has been completed. A second

prototype incorporating some changes is nearing completion and will be
tested during FY 94.

N/A

N/A

N/A
The MITRE Corporation

Frank Mannano, FHWA R&D, HSR-12, (703) 285-2405

IVHS User Services:
Travel and Traffic Management

-24-



March 1994

GRAPHICS-BASED IN-PUT DATA GENERATOR FOR FRESIM

DESCRIPTION: This study will develop a graphics pre-processor for the FRESIM
simulation model.

START DATE: To be determined.

END DATE: To be determined.

STATUS: ,i\ggzllnter-agency Agreement is scheduled to be issued in February,

ESTIMATED TOTAL

PROJECT COST: N/A
ANTICIPATED TOTAL
FEDERALSHARE: N/A
FEDERAL FUNDS
THROUGH FY 93: N/A
CONTRACTOR: To be determined.
CONTACT: Alberto J. Santiago, FHWA R&D, HSR-11, (703) 285-2092
IVHS User Services:
Research and Development Travel and Traffic Management

-25-



March 1994

HUMAN FACTORS IN ADVANCED TRAFFIC MANAGEMENT SYSTEMS

DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

The goal of this study is to investigate and define the human factors issues
involved in a fully functional, state-of-the-art Advanced Traffic
Management System (ATMYS). Products of this effort will include the
development of a Human Factors Handbook for Traffic Management
Center (TMC) Designers, a data base of TMC human factors research and
a stand-alone, first generation, human factors research TMC simulator.

September 1992

December 1995

Products from the ongoing requirements analysis include second
generation scenarios and system objectives, definition of system functions,
alocation of functions and operator performance requirements. Near
completion is the comparable systems anaysis. The Draft Human Factors
Handbook of Traffic Management Systems Design has been submitted and

the First Generation Simulator tradeoff study and procurement plan have
been completed.

$4,216,359

$4,216,359

$4,216,359
Georgia Tech Research Institute, Georgia Institute of Technology

Nazemeh Sobhi, FHWA R& D, HSR-30, (703) 285-2907

IVHS User Services:
Travel and Traffic Management
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March 1994

HUMAN FACTORS IN ADVANCED TRAVELER INFORMATION SYSTEMS (ATIS) AND
COMMERCIAL VEHICLE OPERATIONS (CVO) DESIGN EVOLUTION

DESCRIPTION:

START DATE:

END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERALFUNDS
THROUGH FY 93

CONTRACTOR:

CONTACT:

Research and Development

Themgor goal of Advanced Traveler Information Systems (ATIS) isto
improve the information that is provided to travelersin urban and rural
settings, and under normal, congested, inclement, and emergency
conditions.  The current project will address the impacts of driver
interfaces, information type, behavioral factors, and user demographics on
the development of specific information subsystems. These subsystems
include In-vehicle Routing and Navigation Systems(IRANS), In-vehicle
Motorist Services Information Systems (IMSIS), In-vehicle Signing
Information Systems (1SIS), and In-vehicle Safety Advisory and Warning
Systems (IVSAWS).  Applications specific to CVO focus on the
information requirements of commercia vehicle operators. Products of
this effort include the development of Human Factors Design Guidelines
for in-vehicle ATIS system design, CV O system design, displays common
to ATISand CVO, and displays unique to CVO.

October 1992
March 1996

Literature review of relevant ATISCVO design guidelines and projects
was completed for the following areas. Development Objectives and
Performance Requirements; Functional Description; Task Analysis of
ATISCVO Functions; and User Information Reguirements. A
comparable systems analysis has also been accomplished and documented.
Empirical research was conducted investigating user acceptance of IVHS
technology. Three experiments investigating user acceptance were
accomplished and the results were documented in a working paper.

$5,251,337

$5,251,337

$5,251,337
Battelle Human Affairs Research Center

Truman Mast, FHWA R&D, HSR-30, (703) 285-2404

IVHS User Services:
Travel and Traffic Management
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March 1994

IN-VEHICLE ADVISORY AND WARNING SYSTEMS

DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

F'EDERALF' UNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

Techniques are being investigated for providing in-vehicle warnings for
various roadway hazards, at a point sufficiently upstream from the hazard
to enable the driver to take appropriate action. Hazard warnings
transmitters are envisioned which can be deployed either temporarily or
permanently. The technical portion of the effort consists of an analysis
of potential scenarios for such a sysem, an assessment of possible benefits,
derivation of functional and technical requirements, development of
technical system concepts, subsystem level vaidation of system concepts,
and recommendations for an optimal system implementation as part of a
total in-vehicle motorist information package. In addition, human factors
testing is being conducted to evaluate various Driver Alert Warning
Systems.

September 1, 1990

May 31, 1994

The contractor initially proposed a two-way spread spectrum
communication link as the baseline communications architecture.
However, the results of a separate FHWA effort concluded that this
wideband approach was not feasible due to lack of available spectrum.
The effort is being modified to re-evaluate the approach based on
spectrum availability, false alarm rate, and the use of GPS. Severa

candidate system concepts based upon a more in-depth requirements
definition process will be identified.

$936,006
$936,006

$936,006
Hughes Ground Systems Group

Milton K. Mills, FHWA R&D, HSR-10, (703) 285-2402

IVHS User Services:
Travel and Traffic Management
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DESCRIPTION:

START DATE:

END DATE:
STATUS:
ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

March 1994

IN-VEHICLE SIGNING

This study will support investigations into the technologies and issues
associated with In-Vehicle Signing (1VS) systems which shall be conducted
by aNational Laboratory. Benefit analysis of VS shall be conducted
within the first three months of the study to guide decisions for future
efforts.  Additionally, definition of functional requirements and
system/concept analysis shall be performed. If the benefits warrant
continuation, the national laboratory will then assist FHWA in acquiring
a consortium to further develop, test, and make available for deployment
an operational 1VS system.

To be determined.
To be determined.

An inter-agency agreement will be negotiated with a Federal agency or
national laboratory.

N/A

N/A

N/A
To be determined.

James Arnold, FHWA R&D, HSR-10, (703) 285-2974

IVHS User Services:
Travel and Traffic Management
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DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

March 1994

INCIDENT DETECTION ISSUES

The objective of thisactivity is to examine the entire issue of automatic
incident detection on freeways, including: (1) new technology such as
expert systems, neural networks, etc. and (2) aternate detection
technology such as Wide Area Detection Systems (WADYS). In addition,
the issue of developing procedures for quantifying the effects of incidents
and incident management techniques will be examined.

April 20, 1993
April 20, 1997
The contractor has completed a state-of-the-art review of automatic
freeway incident detection which examined and evaluated existing incident

detection systems and determined deficiencies in current incident detection
practices.

$1,592,322

$1,592,322

N/A
Ball Engineering

Stephen L. Cohen, FHWA R&D, HSR-11, (703) 285-2091

IVHS User Services:
Travel and Traffic Management
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March 1994

INTEGRATION OF TRAFFIC OPERATIONS AND

DESCRIPTION:

START DATE:

END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93

CONTRACTOR:

CONTACT:

Research and Development

TRAFFIC DATA COLLECTIONS

This research will establish a process and methodology for the integrated
collection of traffic data. Thisresearch is expected to result in increased
awareness of organizational objectives and increased cooperation between
traffic engineering/operations staff and the traffic data collection efforts
of the transportation planning programs at both the local and State levels.
Georgia DOT and Washington State DOT have been scheduled to conduct
this study.

July 1993

December 1995

The project is underway.

$495,000

$495,000

$345,000
Georgia DOT and Washington State DOT

Ed Kashuba, FHWA, HPM-30, (202) 366-0175
Aladdin Barkawi, FH W A HSR-11, (703) 285-2093

IVHS User Services:
Travel and Traffic Management

-31-



March 1994

MODELS TO SIMULATE IVHS OPERATIONS

DESCRIPTION:

START DATE:

END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93

CONTRACTOR:

CONTACT:

Research and Development

This activity will modify existing traffic models to smulate IVHS
operations such as real-time control strategies, route guidance capabilities,
real-time graphics displays, environmental and safety measures of
effectiveness, effects of in-vehicle navigation systems, probe vehicle/path
selection capabilities, and user interfaces. As a minor effort, this activity
will also examine the feasibility and applicability of incorporating
advanced analytic techniques (such as image processing, neural networks,
parallel processing, control theory, and real-time distributed systems) into
the models.

February 3, 1994
February 3, 1999

Contract awarded in February 1994.

$2,007,445

$2,007,445

$0

Kaman Sciences

Alberto J. Santiago, FHWA R&D, HSR-11, (703) 285-2092

IVHS User Services:
Travel and Traffic Management



March 1994

MOTORIST AID SYSTEM ASSESSMENT

DESCRIPTION: This is a comprehensive nationwide assessment of motorist aid systems.
This will include a listing of what systems are currently considered
operational, their location, highway classification, number of sites in the
system, year placed in service, system prime contractor and major
subcontractors, funding sources, maintenance responsibility, response
agencies, communications technologies, power modes, and tradeoffs
between data and voice call box systems.

START DATE: September 28, 1992

END DATE: June 30, 1994

STATUS: Underway

ESTIMATED TOTAL

PROJECT COST: $130,000

ANTICIPATED TOTAL

FEDERAL SHARE: $100,000

FEDERALFUNDS

THROUGH FY 93: $100,000

CONTRACTOR: TITAN Advanced Digitd Systems (Attn: Bruce Churchill)
CONTACT: Jerry Emerson, FHWA Headquarters, HTV-31, (202) 366-2221

IVHS User Services:
Research and Development Travel and Traffic Management
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DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

March 1994

NETWORK-WIDE OPTIMIZATION

The objective of this contract is to develop a computer package which will
allow ‘users to: (1) coordinate the signal timing and ramp metering
functions, (2) develop metering rates for metered freeway on-ramps, (3)
optimize signa timing at isolated intersections, on arterias, and in closed
networks. In addition, a WINDOWS-based user interface based on a
graphical users interface utilizing point-and-click technology will be
developed for this package.

November 15, 1992
November 15, 1995
The contractor has submitted a working paper for FHWA review
evaluating the TRANSY T-7F technical capabilities, the accuracy and

usefulness of existing program documentation and recommendations for
modifications or enhancements.

$1,403,000

$1,403,000

$1,403,000
Farradyne Systems, Inc.

Stephen L. Cohen, FHWA R&D, HSR-11, (703) 285-2091

IVHS User Services:
Travel and Traffic Management
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DESCRIPTION:

START DATE:

END DATE:

STATUS:
ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

March 1994

NORTH SEATTLE ADVANCED TRAFFIC

MANAGEMENT SYSTEM (ATMYS)

This project will explore methods for adjacent traffic signal systemsto
share loop detector and operational data to improve operations across
boundaries and between adjacent systems. Jurisdictional issueswhich often
prevent coordinating adjacent systems will be addressed during this
project. Data will be obtained from severa systems in the I-5 corridor
north of Seattle by a single microcomputer connected with street or central
master controllers belonging to the various jurisdictions within the
corridor. The microcomputer will compile the volume, occupancy and
operations data and transmit it back to the participating control systems.
Bach system will then use the data to improve its traffic management
capabilities.

March 1994 (anticipated)

March 1996

Farradyne Inc. has been selected as the contractor and negotiations began

in February, 1994. Work is expected to begin in March, 1994.
$4,400,000

$3,500,000

$0

Farradyne, Inc.

Ed Fischer, FHWA, Region 10, (503) 326-2071
Dave Berg, WSDOT Project Manager, (206) 440-4485

IVHS User Services:
Travel and Traffic Management
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DESCRIPTION:

START DATE:

END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

March 1994

OPERATIONAL EVALUATION OF SCOOT

IN SOUTHERN CALIFORNIA

This study will be carried out in Anaheim, California, in coordination
with an ongoing operational test and will evaluate the adaptability and
applicability of the British Split Cycle and Offset Optimization Technique
(SCOOQOT) system for IVHS-type systems.

N/A
N/A

A Cooperative Agreement is scheduled for April, 1994.

N/A

$600,000

N/A
To be determined.

Alberto J. Santiago, FHWA R&D, HSR-11, (703) 285-2092

IVHS User Services:
Travel and Traffic Management
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March 1994

REAL-TIME TRAFFIC ADAPTIVE CONTROL

DESCRIPTION:

START DATE:

END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

FOR IVHS

This study, to develop a prototype real-time, traffic adaptive signal control
system suitable for use in an IVHS environment by 1997, is the first of
three studies which will eventually develop four prototypes for |aboratory
evaluation, from which one will be selected for further development and
field evaluation by 1997.  This study encompasses the first stage of a
long term effort. A single, mgor contract was awarded to a consortium
composed of State and local DOT'’s, private industry, and academia.

July 1992
July 1997
The contractor has prepared preliminary functional design specifications
for the system. Review of state-of-the-art signal system technologies for
applicability to the development of the real-time traffic adaptive control

system is being performed.  Modifications to off-line optimization
software needed to support real-time control will be investigated.

$4,915,852

$3,403,382

$3,403,382

The contract was awarded to a consortium composed of State and local
DOT’s, industry, and academic organizations. The prime contractor is
Farradyne Systems, Inc.

James E. Clark, FHWA R&D, HSR-11, (703) 285-2681

IVHS User Services:
Travel and Traffic Management

-37-



March 1994

RESPONSIVE MULTI-MODAL

TRANSPORTATION MANAGEMENT STRATEGIES

DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

Within the context of multi-modal transportation management the
objectives of this contracts are: (1) identify candidate real or semi-real
time scenarios; (2) determine their usefulness and feasibility; (3) develop
new concepts: (4) evaluate the potential utility and cost of each scenario;
and (5) provide recommendations for additional research, development,
and operational test activities.

September 1991

April 1994

Review of the fina report is currently underway by panel members. The
final report should be available in the summer of 1994,

$301,295

$301,295

$301,295
Bellomo-McGeg, Inc.

Aladdin Barkawi, FHWA R&D, HSR-11, (703) 285-2093

IVHS User Services:
Travel and Traffic Management
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March 1994

REVISED PLANNING METHODOLOGY FOR SIGNALIZED

DESCRIPTION:

START DATE:

EN-D DATE:

STATUS:

ESTIMATED TOTAL

PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:
CONTACT:

Research and Development

INTERSECTION AND OPERATIONS

Develop specific recommendations on text, tables, and illustrative
materials adequate to revise the methodology for analyzing exclusive
left-turn lanes on Chapter 9 of the HCM. Develop a more appropriate
traffic model for the operational analysis of exclusive left-turn lanes.

September 23, 1992

June 23, 1995

The contractor has recommended a new traffic model, and is presently
preparing for data collection.

$209,717

$10,000 pooled fund study

$0
University of Maryland

Cesar Perez, FHWA R&D, HSR-10, (703) 285-2408

IVHS User Services:
Travel and Traffic Management
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March 1994

RURAL APPLICATIONS OF ADVANCED TRAVELER

DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

INFORMATION SYSTEMS

This study will develop an Advanced Traveler Information System(s)
(ATIS) for rural applications. The research will examine abroad range
of rural environments, categories of travelers, ATIS applications, and
advanced electronic and communication technologies. The study involves
determining the needs for ATIS servicesin rural and small urban areas
and developing the functiona requirements for providing them. The
feasibility and cost-effectiveness of aternative applications and Advanced
Traveler Information Systems related technologies will be assessed.
Alternative system designs for the promising applications and technologies
will be developed and evaluated. Based upon these analyses, priorities
and plans for subsequent prototyping and operational field testing will be
developed. An engineering prototype of one or more of the most
promising rural ATIS design alternatives will be developed and tested in
alimited rura environment

January 19, 1993
July 19, 1995
Focus group discussions and telephone survey of rural travel needs and

concerns have been completed. A preliminary assessment of technologies
and applications to meet rural travel needs is nearing completion.

$1,536,000

$1,038,500

$1,038,500
JHK & Associates (lead), Hughes, VirginiaTech, Bell-Atlantic

Davey Warren, FHWA R&D, HSR-10, (703) 285-2426

IVHS User Services:
Travel and Traffic Management



March 1994

TRAFFIC ENGINEERING IN-FORMATION DATABASES

DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

This project will lead to the development of requirements for databases
which contain information on traffic ssimulation software (e.g. NETSIM,
Highway Capacity Manual) and research, development and support
activities related to this software and other IVHS-related traffic operations
issues (e.g., demand and incident management).

December 1993

December 1994

This effort isunderway. The contractor is developing a user friendly,
computerized data base and delivery system for providing comprehensive
traffic engineering information.

$150,000

$150,000

$150,000
Oak Ridge National Laboratory (ORNL), Dave Middendorf, P.I.

Dan Schierer, FHWA Headquarters, HTV-32, (202) 366-4672

IVHS User Services:
Travel and Traffic Management
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DESCRIPTION

START DATE:

EN-D DATE:

STATUS:

ESTIMATED TOTAL.

PROJECT COST:

ANTICIPATED TOTAL
FEDERAL SHARE:

FEDERAL FUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

March 1994

TRAFFIC MANAGEMENT LABORATORY

This contract will provide support services to develop, implement, and
support a critical additional capability to the Traffic Management
Laboratory at FHWA's Turner-Fairbank Highway Research Center. This
effort will provide an off-line, pre-deployment capability which enables
the testing, evaluation, and calibration of newly developed traffic control
strategies, support systems, multi-modal transportation strategies, traffic
management center hardware/software configurations, as well as the
development of a performance trade-off analysis database. This contract
will also complement the existing on-site traffic modelling expertise with
systems engineering expertise, database technologies, rea-time systems,
and hardware and software communication expertise.

September 30, 1993

September 30, 1997

A technical requirements document for the laboratories is being prepared
by the contractor.

$2,999,865

$2,999,865

$0
Information Dynamics, Inc.

Alberto J. Santiago, FHWA R&D, HSR-11, (703) 285-2092

IVHS User Services:
Travel and Traffic Management

-42-



March 1994

TRAFFIC MANAGEMENT LABORATORY AND

DESCRIPTION:

START DATE:
END DATE:

STATUS:

ESTIMATED TOTAL
PROJECT COST:

ANTICIPATED TOTAL
FEDERALSHARE:

FEDERALFUNDS
THROUGH FY 93:

CONTRACTOR:

CONTACT:

Research and Development

R&D SUPPORT FOR THE IVHS
