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FOREWORD

Thisreport is one of eight reports produced as part of the evaluation of the TravTek operational field
test, conducted in Orlando, Florida, during 1992-1993. TravTek, short for Travel Technology, was
an advanced driver information and traffic management system that provided a combination of
traveler information services and route navigation and guidance support to the driver. Twelve
individual but related studies were conducted during the evauation. Evaluation goals and objectives
were represented by the following basic questions: (1) Did the TravTek system work? (2) Did drivers
save time and avoid congestion? (3) Will drivers use the system? (4) How effective was voice
guidance compared to moving map and turn-by-turn displays? (5) Was TravTek safe? (6) Could
TravTek benefit travelers who do not have the TravTek system? (7) Will people be willing to pay for
TravTek features?

Evaluation data were obtained from more than 4,000 volunteer drivers during the operation of 100
specially equipped automobiles for al-year period. Results of the evaluation demonstrated and
validated the concept of in-vehicle navigation and the provision of traveler information servicesto the
driver. The test also provided valuable results concerning the drivers’ interaction with and use of the
in-vehicle displays. This project has made many important contributions supporting the goals and
objectives of the Intelligent Transportation Systems Program.

Samue C. Tignor, PH.D., P.E.
Acting Director, Office of Safety and
Traffic Operations Research and
Development

NOTICE

This document is disseminated under the sponsorship of the Department of Transportation in the
interest of information exchange. The United States Government assumes no liability for the contents
or the use thereof. This report does not constitute a standard, specification, or regulation.

The United States Government does not endorse products of manufacturers. Tradeand

manufacturers’ names appear in this report only because they are considered essential to the object of
the document.
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16. Abstract

The Orlando Test Network Study was one of a series of investigations conducted as part of the TravTek operational test of an
advanced traveler information and traffic management system (ATISATMS). The TravTek system consisted of the Orlando
Traffic Management Center (TMC), the TravTek vehicles, and the TravTek Information and Services Center. The TMC
broadcast updated travel timesfor TravTek traffic linksto the TravTek vehicles once each minute. The TravTek vehicles
broadcast their link travel times back to the TMC for transmission to the other TravTek vehicles. The vehicleswere equipped
to provide route planning, route guidance, and a data base of local services and attractions. The primary purpose of this study
was to eval uate the effects of alternative driver interfaces on driver performance, navigation performance, driver perception,
driver preference, and willingness-to-pay.

A controlled experiment was conducted in which up to six TravTek vehicles traveled the same origin to destination (O/D)
pairings to evaluate six alternative information presentation configurations: five TravTek alternatives and a control configura-
tion. Three visual display conditions were tested: a moving map display, a symbolic guidance display, and a condition with no
visual display. Two aural conditions were tested in combination with the three visual conditions: synthesized voice guidance
and no voice guidance. The six information presentation configurations were evaluated both in the day and at night. Five of
six combinations utilized the TravTek and one configuration (no visual display and no voice guidance) was considered the
Control condition. The driversin the Control condition had to plan and navigate to their destination as “they normally would”
without the use of automated route planning and route guidance. Data from 3 18 drivers are presented.

TravTek benefitsto individual driversincluded travel time savings and a reduction in perceived workload. Both the moving
map and simplified turn-by-turn visua displays were very effective compared to the Control condition, particularly when the
visua displays were supplemented with synthesized voice guidance. User perception and performance data suggest that the
system was easy to learn and easy to use. Participants in this study indicated that they would be willing to pay about $1000 for
a system such as the one they drove.
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SI* (MODERN METRIC) CONVE‘RSION FACTORS
APPROXIMATE CONVERSION:!

APPROXIMATE CONVERSIONS TO SI UNITS

|| Symbol When You Know Multiply By To Flhd Symbol | Symbol When You Know Multiply B:
LENGTH LENGTH
in inches 254 millimeters mm mm millimeters 0.039
ft feet 0.305 meters m m meters 3.26
yd yards 0.914 meters m m meters 1.09
mi miles 161 kilometers km km kilometers 0.621
AREA AREA
in2 square inches 645.2 square millimeters mm? mm2 square millimeters 0.0016
f2 square feet 0.093 square meters m2 m2 square meters 10.764
yd2 square yards 0.636 square meters m2 m2 square meters 1.195
ac acres 0.405 hectares ha ha hectares 2.47
mi2 square miles 2.59 square kilometers km2 km2 square kilometers 0.366
VOLUME VOLUME
fl oz fluid ounces 29.57 milliliters mL mL milliliters 0.034
al gallons 3.765 liters L L liters 0.264
- t3 cubic feet 0.026 cubic meters m3 m3 cubic meters 35.71
= yd3 cubic yards 0.765 cubic meters m3 m3 cubic meters 1.307
NOTE: Volumes greater than 1000 | shall be shown in m3.
MASS MASS
0z ounces 26.35 grams g 9 grams 0.035
Ib pounds 0.454 kilograms kg kg kilograms 2.202
T short tons (2009 Ib)  0.907 megagrams Mg mg megagrams 1.103
(or ‘metric ton”) (or "t (or"t") (or “metric ton”)
TEMPERATURE (exact) TEMPERATURE (
“F Fahrenheit 5(F-32)/9 Celcius “‘C “‘C Celcius 1.8C + 32
temperature or (F-32)/1.8 temperature temperature
ILLUMINATION ILLUMINATICO
fc foot-candles 10.76 lux I Ix lux 0.0929
fl foot-Lamberts 3.426 candela/m2 cdim?2 cd/im2 candela/m2 0.2919
FORCE and PRESSURE or STRESS FORCE and PRESSURE
Ibf poundforce 4.45 newtons N N newtons 0.225
Ibfin2 poundforce per 6.69 kilopascals kPa kPa kilopascals 0.145
square inch

" Slis the symbol for the International System of Units. Appropriate
rounding should be made to comply with Section 4 of ASTM E360.

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

TABLE OF CONTENTS

Section Page
OVERVIEW ettt sttt me e e e sbe e s ear e e snneeea 1
INTRODUGCTION oottt b e e e sne e e sre e e snreesanes 3
BACK GROUND ...ttt 3
PURPOSE OF TEST - s s 6
OBJECTIVES. ..ottt 6
Issue 1: Does TravTek improve driver navigation3........cccocveveniieennen. 6
Issue 2: Does TravTek improve overall driver performance? ............. 7

Issue 3: Does driver interface usability vary with display con-
FIQUIALION 2. e e 9
Issue 4: Do drivers perceive TravTek as useful, usable, and safe?....... 9

Issue 5: Do drivers prefer particular TravTek display configu-
=1 L0) SRR 10
IMETHODS ...t b e st b e e s st e san e e nneesneesnreen 11
DURATION OF TEST et 11
TEST CONFIGURATIONS......cooiiiireeinieei et 11
Route Planning and Route GUIidanCe........cooeenieieniinininieincnieeins 11
D1 o] = YT 11
TEST CONDITIONS oottt 14
TravTek Traffic NEWOrK ... 14
Origin/Destination Pair'S ......ccoceeerererineresesesesese e 14
Ambient Lighting......coocoeiiiiiiiiie e 17
DI IVEI'S ettt 17
MATERIALS AND INSTRUMENTATION ..ccoeiiiiiniiiniinieeeie e 18
PI BT OIS .. 19
(@01 = QY= SRS 19
[N-VENICIE LOGS.....coieiiiriiiiiinicinie e 20
D= o L 1 o [P 20
(@ 101 o] = 1] = SRS 21
DETAILED TEST PROCEDURES.......ccooiiiiiiinc e 21
TeSt SCNEAUIE......eeeiceec e 21
RESEARCH DESIGN ..ottt sre e 23
RE SU L T S ittt ettt ettt ettt e et e e st e e st e e s b e e e nbe e nne e e 27
Issue 1: Does TravTek improve driver navigation3..........ccceeeveeennen. 27
Issue 2:Does TravTek improve overall driver performance?............ 38

Issue 3: Does driver interface usability vary with display con-
LT LU= LT g SR 45
Issue 4: Do drivers perceive TravTek as useful, usable, and safe?..... 50

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




