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TRAVTEK

James H. Rillings
Principal Research Engineer
Vehicle Systems Research Department
General Motors Corportation
Warren, Michigan

Introduction

TravTek is a joint public sector - private sector
project to develop, test and evaluate an integrated river
information system and supporting infrastructure in
metropolitan Orlando, Florida. TravTek provides
motorists with navigation, real-time traffic information,
route selection and guidance, and motorist information
services. TravTek systems are installed in one hundred
1992 Oldsmobile Toronados operating in a 1200 square
mile area surrounding the city of Orlando. Seventy-five
of the cares are in an AVIS car rental fleet for use by
visitors to Orlando and 25 of the cars are being used by
local residents and for special controlled tests.

TravTek is a partnership between the private
sector, represented by General Motors and the
American Automobile Association, and the public
sector, represented by the Federal Highway
Administration, the Florida Department of
Transportation and the City of Orlando. Additional
private sector participants include Magnavox, Motorola
and Avis. Major contractors to the project include
Farradyne Systems, ETAK, Navigation Technologies,
and SEI Information Technologies. General Motors
serves as the project manager and systems engineer for
the entire TravTek project.

Features

TravTek provides a wide variety of features for
assisting drivers: 1) navigation with color electronic
maps showing location of the car and the location of any
destination, 2) real-time traffic information, including
information on congestion and incidents, 3) route
selection and guidance using real-time traffic
information to provide the fastest time route to any
destination in the Orlando area, 4) on-board local
information listings for more than 7,000 establishments,
including restaurants, hotels, dry cleaners, ATM
machines, and all the places drivers might want to go to
in their TravTek car.

The local information listings are integrated
with the traffic information and navigation systems, so

569

once a driver finds a place to go, she can ask for a
fastest-time route to that destination. TravTek provides
this information for the entire metropolitan Orlando,
Florida, area of about 1,200 square miles. TravTek also
provides location assistance for emergency services.
There are two additional features which support the
TravTek project but are transparent to the driver. The
first is that the cars serve as traffic probes, providing
real-time traffic information back into the TravTek
infrastructure for transmission to the other vehicles.
The second is data logging on board the vehicle.
TravTek is a field test to better understand how people
make use of driver information systems in their cars and
what the benefits are. To provide data for these
analyses, the vehicles record the drivers use of the
system; the screens they select, the routes they compute,
and the times it takes them to travel to their
destinations.

To provide TravTek drivers with these features,
we developed the three-part system architecture shown
in Figure 1. The first element is a traffic management
center located in downtown Orlando, supported by a
traffic information network (TIN). The TIN includes
more than 250 instrumented intersections in the Orlando
area, 11 miles of video surveillance on the major
freeway, Interstate 4, information from commercial
traffic sources, such as Metro Traffic Control,
construction schedules, and public service agencies, and
the TravTek vehicles themselves.

The Traffic Management Center, (Figure 2),
fuses traffic information from the many TIN sources,
adds event information from the information services
center, then transmits the data to all the vehicles once
per minute over an 800 MHz. SMR data link.

The transmitted messages contain four types of
data: coded traffic conditions and incidents, abnormal
roadway link times, current events, and current weather
forecasts; all of these available on command by the
drivers in the cars.

In turn, the Traffic Management Center
receives link time information and status reports from
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the cars as they drive through the Orlando traffic
network.

Figure 3 shows the TMC operator’s console, a
graphic display terminal when the operator sues to enter
traffic information from verbal reports. Information
from electronic sources, such as the UTCS traffic signal
control system, is entered automatically.

The second element of the system is the
TravTek Information and Services Center (TISC). This
is located at the American Automobile Association
headquarters in Heathrow, Florida. Its responsibility
includes supplying data bases and travel information
data bases used by TravTek, providing the special events
information to the Traffic Management Center, and
serving as a help desk (Figure 4) for drivers who have
questions about using the TravTek system. Drivers
reach the TISC using the automatically dialed cellular
telephone in the TravTek cars. The TISC operators are
ewuipped with two TravTek vehicle simulators to assist
them in answering questions. The TISC also provides
general . operations support for the conduct of the
operational phase of TravTek.

The third element of the system is the TravTek
cars. These are 1992 Oldsmobile Toronados specially
equipped with the TravTek electronics and
communications systems.

The TravTek Vehicles

The TravTek vehicle architecture (Figure 5)
contains two computers: a navigation computer, which
performs navigation using an ETAK map data base, and
driver interface tasks, and a routing computer which
provides route selection and route guidance using an
AAA map database, real-time traffic information, traffic
probe, and data logging. Each of these custom
computers uses an Intel 80386 processor and a 20
megabyte removeable hard disk.

Additonal equipment includes a data
communications radio a GPS receiver and a digital voice
synthesizer. The driver interface consists of a 5 inch
diagonal color video display with a 5 X 5 touch screen
matrix for use while the car is in PARK and four
double-function toggle buttons on the steering wheel
hub for use while the car is in motion.

Figure 6 shows the interior of the car. It looks
like completely stock 1992 Oldsmobile Toronado. The
touch screen is used normally for control, the radio,
climate control and other functions. The "NAVIG"
button, which normally displays an electronic compass,
is used to provide an entry into the TravTek system.
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Figure 7 shows main menu which the driver
uses to select the functions desired, while the car is in
park. The driver can enter destinations, slect a service,
and attractions menu, browse local maps, request
emergency assistance or request instructions from a
built-in tutorial.

If the driver selects the services and attractions
menu and then "Where to Stay", for example, (Figure 8)
she has a number of ways of finding a hotel or
campground. She can selected from an alphabetical list,
from a location on the map, spell out the name of the
hotel, or select by cost, AAA diamond rating, and
ameneties of interest.

If she chooses to spell out the name, she only
needs to enter two or three letters of the name and then
press "done," to get a listing of the hotel (Figure 9) - in
this case, the Residence Inn by Marriott - with several
pages of information.

Across the bottom of the screen, there are a
number of keys she can press to show the hotels
location on the map, telephone it, or, make it a
destination. When she presses the "make destination”
button, the TravTek system sorts through all the literally
up-to-the-minute real-time traffic information and
provides a route. The driver has a choice of whether
she wants that to be the fastest route or the fastest route
avoiding interstates or the fastest route avoiding toll
roads.

Figure 10 shows the map with a magenta line
indicating the selected route. The map auto-scales to
show the car’s location and the destination.

All of the above features are available to the
driver only while the car is in park. As soon as the gear
selector is moved to drive, the screen display switches
from the map showing the route as an overlay to a
series of guidance screens as in Figures 11 to 13. These
guidance screens are designed to provide all the
information needed by the driver to get to her
destination with a minimum of extraneous information
and distraction.

These screens are also backed up, if the driver
chooses, by a computer synthesized voice giving turn
instructions including the name of the turn street and
distance to the turn.

Across the bottom of the guidance screen is the
name of the driven road, in the box on the right is the
next turn road, with the distance to that maneuver
underneath. Across the top is the distance to the
destination in miles and in minutes under current traffic
conditions.
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After the driver executes this maneuver, she is
shown the next maneuver. If the next maneuver is more
than one mile, (two miles on freeways) the system just
shows a straight arrow.

At any time, the driver can toggle, using the
steering wheel button "Swap Map", between the
guidance screen and the information map screen. The
infromation map screen, also shows real-time traffic
conditions at four levels. No symbol along the side of a
road means normal traffic conditions. Red "X"s mean
that that section of the road is closed. Solid yellow
circles mean heavy congestion while open circles mean
moderate congestion.

A key factor determining the usability and
acceptance of any ADIS system is the human factor of
the driver interface. This fact was the main driver of
TravTek’s vehicle system design. The goals were to 1)
maximize the drivers’s comprehension of the information
presented to him or her while 2) minimizing distraction
form the driving task.

The driver interface design process began with
the TravTek functional requirements, and was
constrained by the display hardware available: a 12 cm
diagonal color CRT, later augmented with a text-to-
speech computer voice synthesis unit. The requirements
were developed into a series of data-flow diagrams that
described the generation of data, its movement between
various processes, and between the vehicle system and
the driver. Next an experienced human factors
professional designed a sequence of preliminary screens
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providing navigation, route selection and guidance, real-
time traffic information and other information to the
driver. These screens were then tested at the human
factors laboratory of the University of Idaho for
understandability, learnability, attention demand and
other factors, using a variety of laboratory techniques.
The results of these tests were fed back to the screen
designers for iteration. Only after this process
converged did the design of the software to implement
the screenms, the screen flows and the supporting
algorithms begin. A similar procedure was used to
determine screen nomentclature and voice message
wording,

Evaluation

TravTek is more than just a demonstration, it
is an experiment, and with a very substantial evaluation
phase being run by Science Applications International
Corporation. The project is being evaluated on many
factors: performance, user satisfaction, safety, the actual
improvements in trip efficiency that can be gained by
having real-time traffic information and route guidance,
the features that people prefer, and the indirect benefits
to people who do not have these kinds of systems in
their cars.
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Figure 1 - TravTek System Architecture

Figure 2 - Traffic Management Center in Downtown Orlando
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Figure 4 - Information and Services Center
at AAA Headquarters
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TravTek VEHICLE ARCHITECTURE
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Figure 5 - TravTek Vehicle Architecture
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Figure 6 - TravTek Video Screen in One of the
Oldsmobile Toronados
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Figure 7 - Main Menu Showing Selections and Softkeys

OTHER FEATURES

Figure 8 - Where to Stay Menu
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Figure 9 - First Page of the TravTek
Listing for the Hyatt Orlando
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Figure 10 - Map Showing Selected Route
as a Magenta (Heavy) Overlay
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Figure 11 - Guidance Screen Showing a Left Turn

Figure 12 - Guidance Screen Showing a Right Turn
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SAND LAKE RD

Figure 13 - Guidance Showing a Right Turn
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