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ABSTRACT

Personal travel and how it changes is of continuing concern to transportation planners and policy
makers. Infomation dout daily travel patterns and tripurposestime of day decisions, mode

choice decisions, and trip chaining decisions are generally captured using self-reported information
using a written diary and tgdaone retrieval. This pyect developed a small, uskiendly,

mailable unit including a Global Positioning System (GPS) element that does not need a trained
technician for ingllation in a private vehicle. The unit was developed to capture variables that
would be entered by the vehicle driver using a menu, such as trip purpose and vehicle occupancy,
and to capture automatically-recorded variables such as date, start time, end time, and latitude and
longitude at frequent intervals. Finally, after mail-back return of the units, the data are processed
to include variables such as travel speed by road classification, trip distance, and trip time. The
unit allows for cdlection of travel data over several days to avoid potentiartgerm,
survey-induced travel behavior changes.

This method of dateollection has two potential benefits: improving the quality of travel behavior
data, and reducing respondent burden, e.g., time on the telephone for reporting travel. Using GPS
technology, whie increasing privacy concerns, maygrave oveall survey responses in travel
behavior studies. Technical issdes hardware, software, and comparison of results between
self-reported travel and machine-recorded travel are provided.

Keywords: GPS, travel behavior, household travel surveys
INTRODUCTION

Personal travel and how it changes is of continuing concern to transportation planners and policy
makers. Infomation dout daily travel patterns and tripurposestime of day decisions, mode
choice decisions, and trip chaining decisions, are generally captured sedfrgported
information using a telephone recall method, or some kind of diary.

Transportation professionals and other users of the collected data surmise that people likely omit
very short trips using self-reported methods. The current trend in collecting this type of data is to
use an activity, rather than a travel diary, to attempt to both capture these short trips as well as to
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identify at-homeactivities that are substitutirfgr tradtional at-workactivities. Nonetheless,
self-reporting is used for this approach adlw Otherprodems with sdtreporting include the
tendency to round traviines to10, 15, and 30 minute intervdls. Similar tendencies to round may
be occurring in reporting trip distances aallw It may be that overall, VMT reporting is fairly
complete using self-reporting metts, but that people neglect to report the short stops made during

a journey, like stopping at the postio#f, ATM, or video store. Another issue with the trend
toward activity reporting is the burdensome nature of telephone interviews that are averaging close
to one hour per household for a 1-day household travel stirvey.

Vehicle instrumentatin, including aGPS has been used in variougselligent Tranportation
Systems (ITS) projects, for example in the Orlando TRAVTEK project, the Chicago ADVANCE
project, and an EPA-sponsored researcheptoat Gergia Tech. In the TRAVTEK and
ADVANCE projects,GPS has been used to assist driver®ining. That is, th&PS 'knows"

where the vehiclewrently is, and the on-board computer can theretdirthe driver to their
destination, potentily with the ability to include real-time information to direct the driver around
congestion oaccdents. These two projects rely on specially designed vehicles and combine GPS
with other in-vehicle instrumentation (such as transmission sensors) to support dead-reckoning or
map-matching techniques to pinpoint \a@é positon. In the Georgial'ech project, the
transponders are attached to pers@edicles to also provide information on engine operations and
emissions.

This project would combine deleported infomation withGPS reorded infomation and will

provide recommendations about the potential usefulness of this technology for measuring changes
in personal travel behavior. Thischnology has the potential for both improving the quality of
data on travel behavior and reducing respondent burden for reporting this behavior.

OBJECTIVES
This project has three overall objectives.

1. Develop a métod and hardware to intege GPStechnology with self-reported travel
behavior to improve travel behavior data.

2. Document the differences between self-reported travelGI8 reorded travel and
document the pros and cons of each method.

3. Determine potentidbr usingGPStechnology with regional and national travel behavior
surveys, with particular regard to subjective responses to privacy.

The project is being conducted in three phases. Phase One defined a functional specification for
the data collection device and compilechder and othetechnical nformation dout GPS
receivers, hand held andlm top computers and personal digital assista&@E), and other
equipment that might prove useful in this application. Phase Two performed a series of bench tests
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using severalGPS eceiver onfigurations to test the ability of thePS equipment to dect

position data that would be useful to support the personal travel data studies. Phase Three of the
project is a larger field demonstration of the complete data collection device, collecting actual data
from at least 100 households for subsequent analysis.

GENERAL DESCRIPTION OF THE DATA COLLECTION UNIT

The result of the Phase One activity established the general definition of the data collection device.
The key components include the GPS receiver, the user interface, and the control unit. The user
interface and control unit are made up of a single component, a handDreldquipped with

touch screen for user inputs. The GB&eiver will likely use PCMCIA technology with an antenna
mounted on the vehicle dashboard or roof top.

Operationally, the data collection unit is envisioned as a “plug and play” concept, requiring
minimal installation and set up effort on the part of the user. The touch screen user interface, to
be used for the self-reported portion of the travel mfmtion, is being designed tmimic the
operation of an ATM, which is very familiar technology for a large segment of the population.

Travel data would be collected over a period of five to six days. Both user inputs and GPS position
data would be stored internally or on a PCMCIA memory card. Principal power for the unit would
be supplied via the vehicle’s cigarette lighter, with internal batteries to sustain the unit’s operating
system when the vehicle is inoperative. The unit’'s control software is designed to collect GPS data
only when the vehicle is operating to conserve available memory capacity, and to place the entire
unit in a “sleep” mode when the vehicle is not operating in order to conserve the internal batteries.
This operating protocol will be fully tested before use in the broader field demonstration.

BENCH TEST OF GPS CONFIGURATIONS

Phase two of the project examined two issues. First, can the GPS positional data be collected with
the continuity required for the personal travel survey using only a GPS receiver? There are many
obstructions (overpasses, tall buildings) to the line-of-sight reception of the GPS signals and there
is no opportunity foreliance on a send, independent pib®nal data surce (such as dead
reckoning).

Second, what type of GPS reg technology is better suited for this application? There is a wide
variety of GPS receivend ancillary equipment available. Phase two focused on a series of bench
tests in order to address these two questions.

Receiver Selection
Three relatively high-performance, low-cost, off-the-shelf GR®ivers were chosdor use in the

bench tests. The receivers were generally representative of existing, general-use GPS receiver
technologies. The receiver set was comprised of gpmmer 5-channel PCMCIA Type leceiver,
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a powerful 12-channel all-in-view serial kéaeiver, and a 3-channel integrated receiver-antenna
serial reception unit. Tabledrovides a brief summary of claateristics descriptive of the three

GPS technologies.

Table 1. Features of the GPS Receivers Used in the Bench Tests

Receiver Feature

GPS Receiver

All-in-view Serial
Receiver

PCMCIA (Type i)
Receiver

Integrated Receiver &
Antenna

Horizontal Position
Accuracy

30 meters per axis (with
SAinactive)

100 meters per axis
(with SA active)

<3 meters per axis (with
differential correction)

50 meters per axis (with
SAinactive)

100 meters per axis
(with SA active)

50 to 100 meters

Time-to-First-Fix (TIFF)

5 to 10 minutes
(almanac initialization)
<60 seconds (with
current almanac,
position, time)

<30 seconds (with
current almanac,

30 seconds to 8 minutes

15 to 30 minutes
(almanac initialization)
30 seconds to 2 minutes
(power up)

position, time,

ephemeris)
Signal Reacquisition 2 sec (60 sec <10 sec (single satellite not listed
Time (typical) obscuration) obscuration of < 15 sec)

10 sec (60 min

obscuration)
Number of Tracking 12 5 3
Channels
Satellites Tracked all in view 9 8

Message Frequency

1 per second

1 per second, resettable
1 to 5 second intervals

1 per second, resettable
to 5 or 10 seconds

Message Protocols

NMEA 0183
Proprietary Binary

NMEA 0183
Proprietary Binary

NMEA 0183
Proprietary Binary

Unit Size (inches)

4Wx6Lx15H

22Wx54Lx025H

32Wx5Lx1.7H

Unit Weight (Ibs)

1.3

0.2

0.75

The three receivers weremfigured into different test arrangements for the purpose of making
comparisons. These configurations focused on using different GPS antennas, using different GPS
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antenna mount locations, and differentiaidrection of the GPS data. Tabldl@strates the various
test configurations used in the bench tests.

Table 2. Test Configurations for the Bench Tests

Test GPS Receiver Antenna Type Antenna Mount Differential
Configuration Correction
Active Passive Roof Dash Yes No
#1 Integrated Receiver & Antenna 4 4
#2 PCMCIA (Type i) v v
#3 All-in-view Serial v
#4 All-in-view Serial v
#5 All-in-view Serial 4 4 v
#6 All-in-view Serial v 4
#7 All-in-view Serial 4 % v

Seven bench test trials were performed tcecollata over the testute. In trials #1 through #3,
each of the three receivers wasfigured in an arrangement which was thought to yield the best
performance or was most likely to be used because of its inherentlidapalirials #4 hrough #7
explored different configurations using only the 12-channel sesziverbox. Differential
corrections were made available to the 12-channel &&3ver using a special calpevided with

the receiver development kit. The differentiairections werg@rovided through a sepste, battery-
operated pager-type FM subcarrier receiver, capahgeowfding sub-meter accuracyarrections.

Test Route

All seven test configurations used the same test route. The route was chosen previous to the bench
tests in an effort to be as representative as possible of the travel segments and roadway obstructions
afforded in the metropolitan Columbus, Ohio area. Some examples of included travel segments are

older neighborhood with mature trees and relatively narroyetsy

newer subdivision-style neighborhood with typically wideests,

suburban business district with relatively widests,

central business district streets inuaban “canyon,” and

stateroute limitedaccess and interstate highways.

Some obstructions that are featured in the test route included natural terrain (e.g., hills and trees),
manmade structures (e.g., short, tall, and skyscraper-type buildings), and overhead structures (e.qg.,
automobile overpasses, rail trestles, and pedestrian walkways). The test route travel distance is
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approxinately 19miles and travel time is 45 to 60 minutes, depending on time of day and traffic
conditions.

Bench Tests

The same type of data was collected each receiveranfiguration at the samete so that
comparisons across receivamfigurations could be made. Thesdalwere collectefiom each
receiver at 1 pulse per sew (1 Hz) and recorded ditly to the control unit hard drive. The same
control unit, a laptop PC with a 486 MHZ processor, was useddh trial. The GPS receivers were
powered through the test vehicle cigiae lighterport, except for the PCMClAeceiver. The
PCMCIA receiver was powered datly from the laptop PC, which was powered by its own NiCad
battay.

Prior to the tests, each of the receivers pragrammed to output a common RMC NMEA 0183
ASCII text output message. RMC is a standardized NMEA 0183 output message which delivers a
set of the recommended minimum specific GPS data. These specific data includes time, date,
position, course, and speed inforroati Though all of theeceivers could bprogrammed to provide

a more efficient binary output of raw data, NMEA@Soutput was chosen to fditate the bench

tests and subsequent data analyses, princijpaltye following reason.

The NMEA 0183 output message format is standardized. This is not true of the binary output
messages provided bgach receiver, where messafggmat was propeatary and differed
significantly in format from manafcturer to manufacturer. Working with a standardized output
permitted a single, interngideveloped dta manipulatioprogram without making moddations

for each eceiver. These data manipulations consisted of cleaning up bardsddta skip,
message appendages, records taken during a loss @iictlx,making distance calculations, and
translating output messages to position data files which could be later read by GIS plotting software.

Because binary output generally can store the same information more effi@enigl, GPS/PTS
field tests will likely use a binary output mességenat since only one type aéceiver is used.

Issues Regarding the Citected Data

There are several factors that prevent the bench trials from representing identical condigank for
of the receiver enfigurations.

First, the bench test trials were contid over a number of days. Each trial typically lasted 50 to
55 minutes and consumed over an hour from pre-trial setup to securirggaHelbwing each trial.
Consequently, the different geometries of thieeliites in view (and of those satellites being used to
obtain position information) relative to the GRSeiver affected the positional calculationeach
receiver. Because of the rapidly changing geometry of the NavSthitesater time and days,
this reality could not be avoided.
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Second, the length efach trial was somewhat dependembn the traffic conditions along the test
route. Relatively small changes in thecamt of traffic experienced in the test route could
significantly affect travel time. While direct comparison of travel times over theolgst are not
possible due to the changing conditions, this is not a significantfresneéhe viewpoint of the bench
tests.

Some additional factors that may have affected the comifiigrabthe collected data include the
uncertainty of the broadcast wgid ratdor differential corection(only in Trial #7), the imposition

of selective availability by the Department of Defense (which dilutesitaracy of the GPS
receivers), and potential interference to signal acquisition that may havatedfaom the test

vehicle (e.g., automobile electronics) or outside sources.

While these issues were identified and considered in the head-to-head comparison for the bench
tests, they represent real conditions thiltoe presenfor any field cta collection &ort.

Results of the Bench Tests

These results are of two types. First are the calcutatg@ and segment distances using the
positional data obtainefdom the GPSeceivers. Distance calculations were based on the one-
second dta collectediuring the tests, and additional files wereated to simulate 3, 5, and 10
second dtafor additional distance calculations for the total route. All distance calculations were
compared to the odaeter reading of the vehicle used in the tests. The accuracyogdhé
distance calculations is 5% of the total trip length or %2 mile.

The second type of result from the bench tests are observations drawn from a vieadbms

the positional point data (using TransCAD GIS plotting software) compared to a map of the test
route. This result relates to the goal of identifying the specific roadways traveled based solely on
the positional data.

Distance Calculations

Table 3 contains the error in calculated distaioceéhe entire test route and differerattd collection
intervals (simulated in these analyses). A general observation across ahfggtrations is that
shorter collection intervals (i.e., more data collected) result in a greedemethe calcudted travel
distance. The shaded boxes in the table identify those distance calculations that elet tioé m
stated accuracy goal.
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Table 3. Distance Calculation Errors for the Entire Test Routen{|&9)

Data Interval Bench Trial

#1 #2 #3 #4 #5 #6 #7
1 second 3.9% 11.5% 5.5% 3.4% 9.5% 4.7% 6.9%
3 second 3.2% 7.6% 4.9% 3.3% 8.8% 4.5% 5.6%
5 second 1.1% 6.3% 4.6% 2.8% 8.5% 4.2% 4.7%
10 second 1.4% 5.0% 3.8% 2.2% 6.9% 3.6% 2.9%

More frequent data are desirable to determine receiver position and ascertain which roadways are
traveled. However, the positional ddtam a s$ationary receiver (such as when a vehicle is
stopped at a red traffic signal) dot focus on a stationary point. These data are near the stationary
point, but individual positional records are scattered around the location within an area dictated by
selective availability and the accuracy of the individual receiver (which could be +100 meters).
These position errors assatgd with each rexd add up arithmetically when performing point-to-

point calculations to determine travel distances. The same effect is seen in all cases, including trial
#7 which is differentially corrected data.

Table 4 shows the errors for calatdd distances in the individualute segments. The %2 mile@
percentage is shown for reference and the shaded boxes identify those calculations that did not meet
the accuracy goal. The greatasbes observed in the calated distances are observed in teste
segments where line-of-sight challenges were the most formidable (e.g., downtown urban canyon,
segments #2 and #3). This is an @sfed result. All of the tesbafigurations performed well
outside these two segments, and test configuration #1 and #4 performed well even in the urban
canyon.

Table 4. Distance Calculation Errors for Individual Segments of the Test Route (1-satznd d

Route Segment % mile error Bench Trial

#1 #2 #3 #4 #5 #6 #7
#1 (1.85 miles) 13.5% 2.7% 8.1% 1.6% 4.3% 3.8% 0.5% 7.6%
#2 (1.85 miles) 13.5% 1.1% 50.3% 6.5% 4.3% 65.4% 23.8% 28.1%
#3 (1.20 miles) 20.8% 19.2% 64.0% 34.1% 3.3% 7.5% 6.7% 9.2%
#4 (7.60 miles) 3.3% 4.6% 2.6% 3.6% 3.6% 3.7% 3.2% 3.8%
#5 (1.40 miles) 17.9% 0.7% 1.4% 1.4% 0.7% 1.4% 1.4% 7.1%
#6 (5.10 miles) 4.9% 1.6% 4.5% 3.9% 3.3% 2.2% 2.4% 2.9%
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Another aspect of pormance is important in comparing the test configuratidtech bench trial

had some corruptedath resultindgrom loss-of-fix and other record errors in the test file. dah

test configuration, theada were swbbed to remove these corrupt records, thus only non-corrupt
records providing valid time, distance, and positi@adare included in the travel distance
calculations. Table 5 shows the number of valid datardsdromeach test @nfiguration for the
individual route segments and the total route. The performance measure of interest is “percent of
ideal,” where “ideal” is defined as one valid record for every second of travel time. Test
configuration #1 exhibited poor performance compared to all other configurations, with just slightly
over half of the collected reads resulting in useful information.

Table 5. Valid Records Celttedfor the Test Route (one-seconakal)

Route Segment Bench Trial

#1 #2 #3 #4 #5 #6 #7
#1 (1.85 miles) 250 537 413 607 623 356 374
#2 (1.85 miles) 182 483 505 552 1,257 471 514
#3 (1.20 miles) 123 216 309 181 173 246 239
#4 (7.60 miles) 417 857 917 873 990 699 844
#5 (1.40 miles) 82 223 212 199 233 209 217
#6 (5.10 miles) 434 829 846 882 749 646 667
Total Route 1,483 3,140 3,197 3,289 4,020 2,622 2,850
% of Ideal 51.0 % 99.3 % 99.7 % 99.8 % 99.5 % 99.9 % 99.8 %

Positional Accuracy

Other projects using GPS in establishing vehicle location have generally relied on at least one other
method of real-time measurement in addition to &P $1creased positionalccuracy. Our ultimate
purpose is to use the GP&ad directly since additional real-time measuremenhat are not
feasible for a naive user-installed applioati One method of increasing positioaaturacy without
increasing user difficulty is using differential GPS. Figure 1 shows a portion of test configuration #4,
using absolute GPS, and test configuration #7, the same configuration with differentieficoyr

plotted on a Tiger file b&clrop of the Columbus metropolitan area.
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Figure 1. Comparison of Absolute and Differential GPS Test Data
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Generally, the positional results were found to be consistent with pubdisbadacies. Absolute

data werdound to always be within approxately 150 feet left or right of the Tiger file roadway
center lines, and often much closer. The differentially corrected data were significantly more
accurate and ranged from beingtpa right on top of roadway stretches to a maximum of
approxinately 75 feefrom centerline, about %2 the deviation exhibited by the absolute GPS plot.

Qualitatively speaking, the differentiallpeected path plots always appeared to be significantly
tighter around roadway bends and roadway changes. This is important in dense roadway areas,
especially if those roads are traveled only for short distances. For these reasons, differential
corrections may be necessary for broader use in field tests. Howevaccthvacy of the base map

and the map-matching algorithm should be considered in conclusiatesr&éd positional accuracy.

Also, as the Department of Defense relaxes the restrictions posed by selectivalityyalteb
absolute GPS datailllbecome more positionallgccurate.

Other Issues
Two issues related to the GPS receiver antenna were examined as part of the bench tests. These

issues are active versus passive antennae and external versus internal mounts for the antenna. Also,
the number of channels available in the receivergomant in establishing performance.
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No significant advantages in positional accuracy were observed in test configurations that used
active versus passive antennae. In fact, the term “active” is somewhat of a misnomer since the
active antenna used in the tests was not driven by any power source. In general, this is not a
significant issue for this apphtion and using the antenpeovided with the chosereceiver is
probably the best approach to ensuring that the receillg@eviorm to manuécturer specifications.

Comparisons between test configurations using internally and externally mounted antennas generally
shows that the externally mounted antenna test configuration perfoatied blrest anfiguration

#4 (external, roof mount) and test configuration #5 (internal, dash mount) provide a direct
comparison where the only difference in the test configurations is the antenna mount. The external
mount is consistently better as measured by the distarars éor the entire test route (Table 3) and

is substantially better in th&@ban canyon segment (Table 4). In general, the externally mounted
antenna configurations do not have to contend with the line-of-sight blockages resulting from the test
vehicle when encountering building obstructions and changes in direction of travel.

The biggest difference related to the number of channeibussrated in Table 5. Test
configuration #1 had only three channels that could track up to eigHiites sequentially. This
combined receiver-antenna is not suitable for external mounting, thus the results shown for test
configuration #1 may also refit some effectfrom the internal mount as described above.
However, the largest decrement appears to result from the number of channels since the other
internal mount test (test configuration #5) recorded a hattibm of valid data. In general, the

more channels available to track satellites, the quicker the receiMecaverfrom a loss-of-fix

due to obstructed views and changes in direction of travel.

Power management is a significant issue because the objectives include collecting data over a
period of five to six days. The 1990 NPTS data indicate that to capture 95% of vehicle trips, the
unit would have to store up to 158 minutes (2.6 hours) of data per day. So, for a 6 day period, fully
operational power is required for at least 15.6 hours. The device must be capable of sleeping and
waking at the appropriate times both to conserve internal battery power and avoid draining the host
vehicle battery. Good power maeagent will also support more efficient use of available memory
storage capacity by effectively shutting down the GPS unit when the vehicle is not being used.

Conclusions from the Bench Tests
The bench tests permit several conclusions related to the data collection unit.

The GPS @ta can be collected with sufficient continuity for personal travel survey information.
One-second data pobably needed to provide a coete track of theoute driven, especially

when the travel is at relatively high speed, such as on an interstate highway. This one-second trace
is also useful for étermining thefunctional class of highway traveled. Less frequent data,
however, is sufficienfor cdlecting travel distance and travel time. In these test, trose
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associated with travel distance calculations were consistently smaller when less frequent data were
used.

Differential GPS data provides increased positional accuracy that may be required to identify the
highway functional class for each trip. Differential GPS would almost certainly be required if the
post-processing to identify functional class is performed manually. If the post-processing can be
performed automatically, absolu@®PS may be ufficiently accuratefor this identifcation.
Differential GPS offers no advantage for the point-to-point travel distance calculation.

The chosen equipment must have sufficient tracking channels to consistertty twdl GPS
positional data. In these tests, both the five-channel 2rchannel&ceivers demonstrated good
performance. Also, a roof-mounted antenna is the best option to avoid some line-of-sight tracking
issues and to give the receiver a betigrortunity to coktct the positional data.

PLANS FOR PHASE THREE

Phase three of the project is now underway. The overall objective of phase three is to demonstrate
the ability to improve the quality of travel behavior data through automatic data collection.

The principal data of interest are vehicle occupancy and trip purpose. The user interface to collect
these data using touch screen menus is currently being developed.

Vehicle occupancy will identify the driver and the passengers in the vehicle. This dnittgniify

the individual household members and includeant of non-household members. The 1990 NPTS
data show that for over 90 percent of vehicles, there is a primary driver. Many trips (67%) are also
drive-alon€’, thus it is probably not much of a burden for the respondent to identify the driver and
passengers. Since eawbusehold Wl be individually recruited to particgte in the demonstration,

the data collection unitiWbe personalized to show the names of the individuals iélsehold

on these menus, making it easy to select the drivehamsehold members who are in the vehicle.
This approach should féitate data entrytirough familiar cues rather than an alastt menu.

Trip purpose, on the other hand, is much more difficult to organize and to program into a simple
menu systemI'he current design includes a two-stage trip purpose selection menu, with a total of
15 purposedor the driver, and 15 purposes for passengers. Resulecentractivig-based
self-reported diaes were used to select those activities that appear most frequently and to include
these activities on the primary screen shown in Tabfe 6.  Since the unit is being designed for
vehicle drivers, trips to day care and pre-school activities are confined to passenger trip purposes,
shown in Table 7. These choices will be adjusted after additional testing, before use in the actual
field test.
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Table 6. Trip Purpose Menus for the Driver

Primary Menu Secondary Menu Choices

Pick Up or Drop Off Passengers -Pick Up Passenger
-Drop Off Passenger

Work or School -Work Place
-Work-related Business
-School, College, University

Shopping & Personal or Household -Shopping
Business -Errands and other personal business, such as bank, post office, dry
cleaner, video rental, barber, car repair, etc.

Eat Out none
Social or Recreational none
Medical or Dental none
Return Home none
Other -Religious Activities

-Volunteer Work
-Community Meetings, Political or Civic Events
-Other

Our goal is to have respondentsstltheirmmedate destination on the trgurpose menu. This
immediate destination may différom their ultimate destinatin. Trip chaining has become an
important topic in the travel behavior research community. Some research indicates that as many
as 30 percent of trip chains are complex, containing more than one stop. It is difficult for someone
in the general public to determine a fprpose, if their ultirate destination is to neétn home after

work, but with a stop at the dry cleaner along the way. The respondent ety Beluirn Home”

for both trips, instead of selecting “Personal Business - Errdad#ie first destination to the dry
cleaners.

Telephone interviewers camobe respondents for ceationsduring a telephone interview, but the
in-vehicle palm top unit W not have the same ability to judge reasonable choices. Reminding
respondents of their last choice when a newpigpose is sekted, and allowing the gsndent to
correct their choice, may be one way of reducing thesese

The in-vehicle dta collection units are planned to be in operdtiod or 6 days ireach vehicle.
A “recall” telephone interview with the respondernill ae condwcted on one dagluring the data
collection period. This telephone intervievillWe similar to the travel dagortion of the 1995
Nationwide Personal Transportationr#&y, where information on trips for a 24-hour period is
collected. The recalled travel datdl Wwe compared to the machine-ceded travel dta, in terms
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of overall number of trips, trip purpose, travel time, and travel distance. In addition, the machine-
recorded travel datailvallow measurement of travel distanfoe each trip by roadwafunctional
class, something that respondents are not able to report.

Table 7. Trip Purpose Menus for the Passenger

Primary Menu Secondary Menu Choices
To Day Care or Preschool none

Go Along for the Ride none

Work or School -Work Place

-Work-related Business
-School, College, University

Shopping & Personal or Household -Shopping
Business -Errands and other personal business, such as bank, post office, dry
cleaner, video rental, barber, car repair, etc.

Eat Out none
Social or Recreational none
Medical or Dental none
Return Home none
Other -Religious Activities

-Volunteer Work
-Community Meetings, Political or Civic Events
-Other

Finally, the user’s acceptance of this type of data collection device is key to the future use of this
technology for largecale data collectionfiorts. Ease of use issues are being addressed by
incorporating a touch screen interface in the device for user input. Operationally, the device will
mimic a ATM machine which iprobably familiar to most of the people that will participate in the
field test.

Many other differences exist between this automated data collection device versus a travel diary
or telgphone interview. Since this device essentially tracks every movement of the vehicle (and
thus the person), privacy issues are expected to be raised as a point of concern for the respondent.
There are other concerns, principally liability issues, related to the physical installation of a device

in a private vehicle. These and other issues will continue to be examined as a part of this
technology demonstration in phase three.
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CASEID ..o (I I 01

DATE ... . ... | | || | ” | | | | 07
MM DD YY

INTH e N T 15

TOTALTIME .o 1] 20

T HEEEE -

GPS Methodolgy in Personal Travel Surye
Field Demonstration Styd

Post-Usae Interview
Eligible Primay Driver

Conducted B:

Battelle/Survg Research Associates

Conducted For:

U.S. Department of Tran®ortation
Federal Hijlhway Administration

September, 1996
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SECTION A: TRAVEL DAY RECALL Page 1

PAGE INTENTIONALLY LEFT BLANK

GP\WP60\Q\POSTINTWSECTA.KEY



SECTION A: TRAVEL DAY RECALL

Page 2

Al.

10.

11.

12.

I'd like to ask some questions about your travel on (TRAVEL DAY DATE). Please understand that we define a trip as 4
time you went from one address to another in a vehicle or by walking or biking. Each stop you make is a separate trip,

including picking up or dropping off someone.

TIMEBEGAN . ....... .. ... . ...

COMPLETE COLUMN A BELOW. PROBE FOR EACH TRIP REMINDING ABOUT STOPS ALONG THE WAY.

AFTER THE ENTIRE DAY'S TRAVEL IS LISTED, ASK B-H FOR EACH TRIP.

A

B.

C.

D.

Think about when you

What is the address or

What time did you begin y

bur

What was the meang jof

awoke that morning. Where nearest road intersection trip? transportation?

is the first place you went? for (TRIP IN A)? LEAVH 1=DRIVER (ASK E)

Where did you go next? HOME ADDRESS 2=RIDER (ASK E)

ACCOUNT FOR ALL BLANK. 3 =WALK (SKIP TO F)

TRIPS. 4 =BIKE (SKIP TO F)

5= OTHER (SKIP TO F)
AM PM

Ll l_IJ 1 2 1 2 3 4 5
L1 l_lJ 1 2 1 2 3 4 5
Ll l_IJ 1 2 1 2 3 4 5
L1 l_lJ 1 2 1 2 3 4 5
LL Ll 1 1 2 3 4 5
N I Y B R 1 2 3 4 5
(N Y N 1 2 1 2 3 4 5
I P 1 2 1 2 3 4 5
Ll ] \_l_l 1 2 1 2 3 4 5
L1 \_l_l 1 2 1 2 3 4 5
Ll ] \_l_l 1 2 1 2 3 4 5
L1 \_l_l 1 2 1 2 3 4 5
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27

iny

31

37

43

49

55

61

67

73

79

85

91

END 01
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SECTION A: TRAVEL DAY RECALL

Page 3

10.

11.

12.

E.

F.

G.

H.

Did you (drive/ride in) the
vehicle with the device?

How long did it take you to
get there?

Who was with you?

How many miles or blog
did you travel?

YES NO MINUTES
MILES ....1

1 2 L] | | | BLocks...2
MILES ....1

1 2 L] | | | BLocks...2
MILES ....1

1 2 L] | | | BLOCKs...2
MILES ....1

1 2 L] | | | BLocks...2
MILES ....1

1 2 L] | | | BLocks...2
MILES ....1

1 2 L] | || BLocks...2
MILES ....1

1 2 L] | | | BLocks...2
MILES ....1

1 2 L] | || BLocks...2
MILES ....1

1 2 | | | BLocks...2
MILES ....1

1 2 L] | | | BLOCKS...2
MILES ....1

1 2 | | | BLocks...2
MILES ....1

1 2 L] | | | BLOCKS...2
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20

27

34

41

48

55

62

69

76

83

90
END 02



SECTION B: INSTALLATION OF GPS EQUIPMENT

Page 4

B1.

B2.

B3.

B4.

BS.

B6.

I'd like to ask some questions about the installation of the Global Positioning System or GPS device.

Did you yourself install the GPS device? YES ... (SKIPTOB2) .......covvvian
NO ot
A Who installed the device for you? PROJECT STAFF .. ...t
HOUSEHOLD MEMBER. . . ..ottt 2
RELATIVENOTINHH .. ..ot 3
FRIEND/NEIGHBOR . .. 0ottt ittt e 4
MECHANIC © .ottt e 5
OTHER .............. (SPECIFY) . ..viiiiiiieann.
SPECIFY:
B. Why did you not install the device yourself?
RECORD:

SPECIFY:

SKIP TO SECTION C

Which of the following installation instructions did you Writtenguide. . . ......... ... L. 1
utilize when insting the GPS device into your vehicle? VidEO. . . p.
READ CATEGORIES AND CODE ALL THAT APPLY. Hotline . . ... .. . 3
In-personhelp . ....... ... ... ... .. .. 4
OTHER ................... (SECIFY) . . . .. 5
IF ONLY ONE ANSWER CIRCLED IN B2, SKIP TO B5. WRITTENGUIDE . ... ... 1
Which installation instructions did you consult first? VIDEO ....ovvvvnnnniiiiinniiii e 2
HOTLINE & .ottt et 3
IN-PERSON HELP . ..ottt
OTHER .« .ottt ettt et e e
Which installation instructions did you find most helpful? \\//\1FSIETSEN GUIDE ... 1
HOTLINE & .ottt et k
IN-PERSON HELP . ..ottt
OTHER .« . o ettt et e et et e e

For each type of instruction you used, I'd like you to tell me how clear the instructions were.

IF 1 NOT CODED IN B2, SKIP TO B7.

How clear were the installation instructions in the written

guide? Would you say very clear, somewhat clear,
somewhat unclear, or very unclear?

Do you strongly agree, agree, disagree, or strongly disagree
with the following statement? The written instructions alone
were sufficient to allow me to successfully install the GPS

device.

GP\WP60\Q\POSTINTWSECTB.KEY

VERY CLEAR ... .. .. 1
SOMEWHAT CLEAR .. ... ... .. i 4
SOMEWHATUNCLEAR . ... ... 3
VERY UNCLEAR ... ... .. 4

STRONGLY AGREE . ........ ... .. .. . i
AGREE . ... . .
DISAGREE . ... ... .
STRONGLY DISAGREE . .......... ... ..., 1

REC 03

07

08

09
10
11
12
13

14

15

16

17



SECTION B: INSTALLATION OF GPS EQUIPMENT Page 5

B7. IF 2 NOT CODED IN B2, SKIP TO B9. RECO03
How clear were the installation instructions in the video VERY CLEAR ...\ttt 1 18
tape? Would you say very clear, somewhat clear, somewhat ggmgwgﬂ S":IECAL'EA-R- ------------------------------ :
unclear, or very unclear? T A

B8. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE ............... ..o 1 19
with the following statement? The video tape alone was g%ﬁ%ﬁzéé ------------------------------------------ g
sufficient to allow me to successfully install the GPS device. STRONGLY DISAGREE ... 1l /iirrrrrmmmmeerrssnies )Y

B9. IF 3 NOT CODED IN B2, SKIP TO B11.

Was the hotline staff able to answer your installation VERYCLEAR ........ ... .. ... i, 1 20
questions clearly? Would you say their answers were very nggw:ﬂ SkIEC/T_FéAh- ------------------------------ :
clear, somewhat clear, somewhat unclear, or very unclear? VERY UNCLEAR . ..o A

B10. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE . ... 1 21
with the following statement? The GPS device cannot be g%i%iét ------------------------------------------ g
installed without hotline answers. STRONGLY DISAGREE . ... frrimmrmmmmemeeeeess )y

B11. IF 4 NOT CODED IN B2, SKIP TO B13.

Was the person who came to your home able to answer VERY CLEAR . ...ttt 1 22
; ; ; ; SOMEWHAT CLEAR .ottt it et e 2
s
your installation quesltlons Clearly 'h Wciuld you say r:hew | COMEWHAT UNGLEAR e 1
answers were very clear, somewhat clear, somewhat unclear,  yeRy UNCLEAR ...................ccooueeeeeenni.. 4
or very unclear?

B12. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE ........... ..., 1 23
with the following statement? The GPS device cannot be AGREE ... ?
installed without people coming to vour home DISAGREE ...\ttt ittt et
ns peop gloy : STRONGLY DISAGREE .+« .+ 'veeveeeeeeie )

B13. Did you experience any problems in itisig the GPS YES ...l (DESRIBE) . .. ....oovvveinnn 1 24
device? NO P

DESCRIBE:
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SECTION B: INSTALLATION OF GPS EQUIPMENT Page 6

REC 03
B14. Did you use anyone else's help to install the device? YES o L 25
NO ... (SKIPTOBI15) ........cvenn.. D
A Who helped you? CODE ALL THAT APPLY. PROJECT STAFF . ottt ettt e 1 26
HOUSEHOLD MEMBER. . ...ttt it e 2l 27
RELATIVENOTINHH . . ... 3 28
FRIEND/NEIGHBOR . ..ottt it 4 29
MECHANIC ...\ttt e 3 30
OTHER .............. (SPECIFY) ...viiiiiiinans. 6 31
SPECIFY:
B. How did the other (person/people) give you assistance?
RECORD:
C. Could you have installed the device without YES o 1 32
assistance from others? NO P
B15. How could the installation process be improved?
RECORD:
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SECTION C: USE OF GPS EQUIPMENT Page 7

REC 03
The next group of questions are about your usage of the hand held computer.
Cl1. Did you ever use the hand held computer. YES o L 33
NO ... (SKIPTOC23) .....ovviienn p
Cc2. How did you learn to use the hand held computer? Did you WRITTEN GUIDE .. ... 1 34
read the written guide, watch the videotape, call the hotline, \I-/Ilcl)D'II'EIfI)NiE ------------------------------------------- 2 gg
have project staff teach you in-person, or did you learn from IN-PERSON HELP . . lrooiimmrrrrrrerrrninns b 37
someone else? CODE ALL THAT APPLY. LEARNED FROMOTHER . . ..ot it 5 38
IF ONLY 5 CODED IN C2, SKIP TO C13.
C3. IF ONLY ONE ANSWER CIRCLED IN C2, SKIP TO C5. WRITTEN GUIDE ...\ttt 1 39
Which instructions did you consult first to learn to use the \I-/II(IDD'II'EL(I)NE ------------------------------------------- 2
hand held CompUtero |N_PERSON HELP ................................... 4
OTHER PERSON . ...ttt 5
C4. Which usage instructions did you find most helpful? WRITTEN GUIDE . . ... e 1 40
VIDEO .ottt et 2
HOTLINE . ..\ttt ettt e 3
IN-PERSON HELP . ...ttt ‘
OTHER PERSON . ...ttt 5
For each type of instruction you used, I'd like you to tell me how clear the instructions were.
IF 1 NOT CODED IN C2, SKIP TO C7.
C5. How clear were the usage instructions in the written guide? VERY CLEAR ... it 1 a
Would you say very clear, somewnhat clear, somewhat SOMEWHAT CLEAR .. ... e 2
lear. or verv unclear? SOMEWHATUNCLEAR . ...t 3
unciear, y ' VERY UNCLEAR . ..ot 4
Ce. Do you strongly agree, agree, disagree, or strongly disagree with the Strongly Strongly
following statements? Agree Agree Disagree Disagree
a. The written instructions alone were sufficient to allow me to
successfully learn how to use the hand held computer . . . . . .. 1 2 3 4 42
b. The written instructions alone were sufficient to allow me to
successfully teach other drivers how to use the hand held computer . 1 2 3 4 43
C7. IF 2 NOT CODED IN C2, SKIP TO C9.
How clear were the usage instructions in the video tape? VERY CLEAR ... 1 44
Would you say very clear, somewnhat clear, somewhat SOMEWHAT CLEAR .. .. e 2
lear. or very unclear? SOMEWHATUNCLEAR . ...\ttt 3
unclear, y - VERY UNCLEAR ... ooete oo, 4
GP\WP60\Q\POSTINTVNEWSECTC.KEY




SECTION C: USE OF GPS EQUIPMENT Page 8

Cs. Do you strongly agree, agree, disagree, or strongly disagree with the Strongly Strongly
following statements? Agree Agree Disagree Disagree
a. The video tape alone was sufficient to allow me to successfully

learn how to use the hand held

COMPULET . . et ettt e e e e 1 2 3 4
b. The video tape alone was sufficient to allow me to successfully

teach other drivers how to use the hand held computer. . . . .. 1 2 3 4

Co. IF 3 NOT CODED IN C2, SKIP TO C11.

Was the hotline staff able to clearly answer your questions VERYCLEAR ... ... ... 1
about using the hand held computer? Would you say their e e R g :
answers were very clear, somewhat clear, somewhat unclear, VERY UNCLEAR . .o A
or very unclear?

C10. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE .. ... ...ttt 1
with the following statement? The hand held computer 3%3\2?5'5 """""""""""""""""""""""" g
cannot be used correctly without hotline advice. STRONGLY DISAGREE .............................. i

C11. IF 4 NOT CODED IN C2, SKIP TO C13.

Was the person who came to your home able to clearly VERYCLEAR ... ... .. 1
answer your questions about using the hand held computer? ggmgwgﬂ ShiAI‘EA'R' """"""""""""""" g
Would you say their answers were very clear, somewhat VERY UNCLEAR . oirrrrrrrrrrrrrmmnnnnninnss )
clear, somewhat unclear, or very unclear?

C12. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE . ...\ttt |
with the following statement? The hand held computer S?si%itt ------------------------------------------ §
cannot be used correctly without people coming to your STRONGLY DISAGREE . ... [ lrooiiiieeeeen )
home.

Cis. Overall, how easy was it for you to use the hand held VERY EASY ... ... 1
computer before each trip? Would you say very easy, ggmgw:ﬂ gﬁf":TCULT ------------------------------ z
somewhat easy, somewhat difficult or very difficult? VERY DIFFICULT © ..o eeeeee e 4

C14. How often were you able to enter trip data into the hand held  ALLTHETIME ... 1
computer? Would you say all the time, most of the time, MOSTOFTHETIME . . ... . e e 2

. o SOME OF THE TIME © ..o\ e ot et e e et e e e 3
some of the time, almost never or never at all: ALMOST NEVER . ...\ 4
NEVERATALL ............... (SKIPTOC16)........ !

C15. How much time was needed, on average, for data entry MINUTES - . o oo oo L]

before each trip?
GP\WPG60\Q\POSTINTVNEWSECTC.KEY
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SECTION C: USE OF GPS EQUIPMENT Page 9
Cie. How easy was it for you to read the screen on the hand held  VERYEASY ........... ... i, ]
computer? Would you say very easy, somewhat easy, nggw:ﬂ EIA":SFTCULT ------------------------------ z
somewhat difficult or very difficult? VERY DIFFICULT .+« + v oo 4
C17. What problems did you have in using the hand held
computer? RECORD
RECORD:
Cis. Did anyone else help you to use the hand held computer? YES iy
NO ... (SKIPTOC19) ...oovviiieann p
A. Who helped you? CODE ALL THAT APPLY. PROJECT STAFF ...\ttt 1
HOUSEHOLD MEMBER. ... ...\ttt 2
RELATIVENOTINHH . ... 3
FRIEND/NEIGHBOR ... ...ttt 4
MECHANIC . ... g
OTHER .............. (SPECIFY) ..., 6
SPECIFY:
B. How did the other (person/people) give you assistance?
RECORD:
C. Could you have used the hand held computer YES oo iy
without assistance from others? NO P
C19. Was the use of the hand held computer easier or harder than  EASIER ........................... (SKIP TO C20) . . . 1
you thOUght it would be? HARDER . ... ... .. . ?
ABOUT WHAT | EXPECTED .......... (SKIP TO C20) . . . 3
A In what ways was it harder? DESCRIBE
DESCRIBE:
C20. Were there occasions, such as quick trips or when you were YES o L
running late, when you did not have time to input trip data? NO o 2
C21. Would you have preferred keeping a written |og of driving YES L
NO o P

instead of using the hand held computer?

GP\WP60\Q\POSTINTWNEWSECTC.KEY
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SECTION C: USE OF GPS EQUIPMENT

c22.

cz23.

C24.

C25.

Would you be #ling to use this device again in a similar YES ... (SKIPTOC23) ...t
Study') NO ...............................................
A Why would you not use it again? DESCRIBE

DESCRIBE:
While you were driving the vehicle, how much of a GREATDEAL ...\ttt
distraction was created by having the device in use? Would SOME ..o

t deal, some, very little or no distraction at all? VERY LITTLE ».on

You say a grea ) ) y ! NONE . . . it
Did you change your driving habits in any way because the YES
device was in the vehicle? NO ................ (SKIPTOC25) ..................
A In what way did your driving change?

DESCRIBE:

In what way could we improve the device and its usage? Please consider the hand held computer, the menus that app

on the screens, the dlite receiver, the instructions and the help that was available. RECORD

RECORD:

GP\WP60\Q\POSTINTWNEWSECTC.KEY
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SECTION D: GENERAL CONCERNS AND ISSUES Page 11
REC 03
D1. Did you have any personal concerns about having your YES o 1 71
vehicle's movement recorded by the device? NO ................ (SKIPTOD2) .......ccovinnn.. y
A What are those concerns? RECORD VERBATIM.
RECORD:
D2. Do you have any concerns about the government collecting YES o 1 72
personal travel data? NO .........ooint. (SKIPTODS3) ..ooviiiiiiae y
A What are those concerns? RECORD VERBATIM.
RECORD:
Ds. Did you have any concerns about the safety of your vehicle YES o 173
while the device was installed? NO ............ (SKIP TOSECTIONE) . .............. p
A What are those concerns? RECORD VERBATIM.
RECORD:
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SECTION E: BACKGROUND INFORMATION Page 12

REC 03

EL Now | have some final questions. What is the highest grade GRADE ... ...t 00 01 02 03 (4 74
of school that you have completed? 05 06 07 08

HIGHSCHOOL . ..t iooe i 09 10 11 1P
COLLEGE. ...\ttt et 13 14 15 16
POSTGRAD ...ttt 7

E2. Approximately how many miles do you drive in a year's MILES [ O 76
time?

E3. What was the total income for your household for the past Under $15,000. . .. ... ..ot 01 81
year? That is the total income for everyone living in your Under $25,000. . . . ... ..o 02
household including salary, wages, interest and any other Under $35,000. . ... .......... ... ... 03
income. Please stop me when | reach the category that is Under $45,000. . . ... ..o 04
appropriate. Was it (READ CATEGORIES)? Under $55,000. . . . ... oo oo 05

Under $65,000. . . .. ... .ciii 06
Under $75,000. . . . ... ... 07
$75,000 0 MOTE. . . o oot e e e e 08
RFE 9y
DK 94
E4. Who else in your household drove the vehicle with the device on (DATE)?
NAME DRIVER # FROM
SCREENER
OTHER DRIVERS: 2. Dj 83
END 03
Thank you very much for helping us with this important study. Your final payment of $3@ went to you once the mini
computer and sdiiee receiver are received by the Lexington Area Metropolitan Planning Organization.
TIMEENDED . ... .ottt |._|J I_J_I 07
RECORD DATE OF TRAVEL RECALL:
| | O N O B £
MM DD YY
GP\WP60\Q\POSTINTVWNEWSECTE.KEY




SECTION E: BACKGROUND INFORMATION Page 13

OFFICE USE: RECORD DATA FROM PRE-USAGE INTERVIEW REC 04
2A. VEHICLE MAKE . . ottt e e et e e e e e e e e e e e e |:|:| 19
2B. VEHICLE MODEL . . ..ottt ettt et e e e et e e e e e ‘ 21

2C. VEHICLE YEAR . . et :|:|:|:| 24
LI oz
2D. VEHICLE TY PE . . .ttt e et END 04
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GPS Methodology in Personal Travel Surveys
Field Demonstration Study

Pre-Usage Interview

RECORD THE FOLLOWING INFORMATION FROM SCREENER AND DIALING SHEET:

RESPONDENT'S NAME:

RESPONDENT'S AGE . . ..o e e e e e e e e e e |_|J

RESPONDENT'S SEX: MALE . . 1
FEMALE . ... . 2

RESPONDENT'S ADDRESS (COMPLETE STREET ADDRESS, NOT A POSTAL ADDRESS):

HOMEPHONE ......

VERIFY THE ABOVE INFORMATION WITH R. GET R'S LAST NAME.

Is there another phone number that we can use to reach you, YES................. (RECORD) .........coovvnnn. 1

such as a work or d

RECORD 2ND PHONE

GP\WP60\Q\ PREUSAGE.V5
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PRE-USAGE INTERVIEW Page 2

2. We would like you to install the device in the vehicle you primarily drive. I'd like to know some details about that
vehicle.
A. What is the make of your primary vehicle? RECORD
RECORD: ‘
B. What is the model of that vehicle? RECORD.
RECORD: ‘
C. What year is the vehicle? YEAROFVEHICLE ................... I_IJ_I_I
D. What type of vehicle is that? Is it (READ Anautomobile .......... ... . ... . ... . ..., 01
CATEGORIES)? Aminivan. .. .......... i 02
A utility vehicle . ....... ... . ... ... ... 03
Apickuptruck . ... ... ... .. . 04
Some other type of truck or large van ........ 05
OTHER ............. (SPECIFY) .......oooveii. .. 06
SPECIFY:

3. We would like to send vou the device on or about (DATE). AreYES................. (SKIPTO4) ............... ... 1
you planning on being in town then to receive the device and NO ..o 2
use it for a week?

A. When would be a better time for you to receive the DATE ......ovvnnn.. (T | e I
device? MM DD YY

4. We will be sending the device along with a written and illustrated guide and videotape. There will also be a local phpne

number you can call for additional help.

What address can we use to send the device? We'd like a location where someone is available all day to sign for the
package. To whose attention should we address the package?

ADDRESS

GP\WP60\Q\ PREUSAGE.V5




PRE-USAGE INTERVIEW

Page 3

I

Can you please list for me all members of your household and any expected visitors during the field period who mayf either
drive or ride in the study vehicle? Please include car pool participants and other regular passengers.

Could this person ever be a driver?

NAME (ASK FOR EXACT SPELLING) YES NO
(ASKI)
1. 1 2
2. 1 2
3. 1 2
4. 1 2
5. 1 2
6. 1 2
7. 1 2
8. 1 2
9. 1 2
10. 1 2

Those are all the questions we have for today. You will be receiving a consent form in the mail in a few days. We will need
you to sign the consent form and return it to us in the envelope provided as soon as possible. You will receive the device
and instructions, along with your $20 payment, when the signed consent is returned.

Thank you for agreeing to participate in our study.
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GPS Methodology ifPersonal Travel Surveys
Field Demonstration Study

Screenig Interview

Hello, my name is . Recently you received a letter from the Lexington Area
Metropolitan Planning Organization concerning a study with the U.S. Department of Transportation. First, I'd like to make
sure I've dialed the correct number.

Is this (READ NUMBER FROM DIALING SHEET)? YES o ASK B

NO ettt REDIAL
Is this telephone for home use, both home and business use, HOME/ONLY ---------------------------------- ASK C

; s HOME/BUSINESS .. ..ottt ASK C

or for business use only? BUSINESS ONLY .......... CODE 0AND SKIP TO END 1
Are you a member of the household and aged 18 or older? YES ASK E

NO ittt ASK D
May | p|ease speak to a household member who is aged 18 GETSSOMEONE . .......... ... ... i, ASK E
or older? NOONEHOME ............oviinnnn.. SKIP TO END 2
(Hello, my name is . Recently you received a YES ... .. COMEETE ID INFOAND ASK F
letter from the Lexington Area Metropolitan Planning NO ........ooeeeeeee CODE 18ND SKIP TO END 3.
Organization concerning a study with the U.S. Department
of Transportation.)
In order to learn if anyone in your household could possibly
qualify for our study, I'd like to ask a few questions about
the members of your household. Would you liling/to
list for me all of your household members? USE
ADVANCE LETTER TO EXPLAIN STUDY. REFER TO
SHEET OF QUESTIONS AND ANSWERS IF NEEDED.
ID INFORMATION: DECK 01
PHONE NUMBER -+~ e e e e ] o
DATE o I N B

MM DD YY
INTERVIEWER #. . . oo oo e e e et e e e e e e e e e e (I 21
First, I'd like to know how many people live in your HH SIZE .o oo |_|J 26
household. Pleagto notinclude anyone who usually lives
somewhere else or is just visiting, such as a college student
away at school. Pleasl® include anyone living or staying
there now, and anyone who usually lives there but is now
away from home such as traveling, or in the hospital.
DECK 01

How many of these household members are children under CHILDREN ..o L 28

the age of 16?
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Now, | would like to ask you some questions about motor

vehicles owned or used by the household. Pldasaot
include the vehicle of anyone visiting or staying with you if
they usually live somewhere else, such as a college student
away at school. How many licensed vehicles were owned
or available for regular use, by members of your household

during the past two weeks? INCLUDE LEASED OR

COMPANY-OWNED LICENSED MOTORIZED
VEHICLES IF THEY ARE USED BY HOUSEHOLD

MEMBERS ON A REGULAR BASIS.

How many of the members of this household are licensed

drivers?

# VEHICLES

NONE, CODE 11 AND SKIP TOEND 4 ................. 0

# DRIVERS

30

For each licensed driver I'd like to know their first name, age, and sex. So that we don't miss anyone, please start with the
oldest licensed driver in your household. ASK J1-J5 FOR ALL DRIVERS IN I.

J1. J2. J3. J4. J5.
What is their first name? How old is Is (NAME) male or On average, how Does (NAME
(NAME)? female? many days per use a house-hold
week does vehicle to perform
(NAME) drive one | work-related
of the household activi-ties
vehicles? through-out the
day?
NAME AGE MALE FEMALE DAYS/WEEK YES NO
01 L] 1 2 L] 1 2
02 L] 1 2 L] 1 2
03 L1 1 2 L1 1 2
04 L] 1 2 L] 1 2
05 L1 1 2 L1 1 2
06 L] 1 2 L] 1 2
07 (I 1 2 1 2
08 L] 1 2 1 2

NO MATCH IN HOUSEHOLD | CODE 12, SKIP TO END 4
MATCH IN HOUSEHOLD , RECORD DRIVER NUMBER FROM CHART IN J

MATCH DRIVER INFORMATION TO CHART OF DRIVERS STILL NEEDED FOR THE STUDY, FOLLOWING EUEILITY RESTRICTIONS.

GP\WP60\Q\SCREENER.KEY
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We would like to have (NAME OF SELECTED DRIVER) participate in our study and install the device in the vehicle (he/she)
primarily drives.

K1. Is that vehicle an automobile, van or truck? YES ......... (GOTOK2)...... 1 101
IF NO, TRY TO SELECT ANOTHER ELIGIBLE DRIVER IN HOUSEHOLD.

IF OTHER DRIVER MATCHED, CHANGE HH NUMBER ABOVE.
IF NO OTHER DRIVER CAN BE MATCHED, CODE 13 AND SKIP TO END 4.

K2. Is that vehicle one that the household owns or leases? YES ...... (GO TO NEXT BOX) . . 1 102
4
IF NO, TRY TO SELECT ANOTHER ELIGIBLE DRIVER IN HOUSEHOLD.

IF OTHER DRIVER MATCHED, CHANGE HH NUMBER ABOVE.
IF NO OTHER DRIVER CAN BE MATCHED, CODE 13 AND SKIP TO END 4.

IF SPEAKING TO SELECTED R, GO TO CONSENT SCRIPT FOR PRE-USAGE INTERVIEW.

OTHERWISE, ASK TO SPEAK TO SELECTED R.

RN O T AV AL A B L L SKIP TO END 5

............................................... SKIP TO CONSENOR®PT FOR PRE-USAGE INTERVIEW

FOLLOWING THE PRE-USAGE SCRIPT:

R REFUSES TO PARTICIPATE, CODE 2L AND SKIP TO END 3 . . .o oo oottt ettt ettt e et e et e e e e e e e e e Qoo 103

R AGREES TO COMPLETE PRE-USAGE INTERVIEW, RECORD CASE ID FROM

CHART OF DRIVERS . . . e e e e |—|—|—|

RECORD R'S FULL NAME:

CODE 20 ON DIALING SHEET. MARK CASE ID AS TAKEN. END 01
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SCREENING ENDINGS

END 1: Thank you for your time. We are only speaking to residences today. DIAL NEXT NUMBER.

END 2: | need to speak to a household member who is aged 18 or older. When could | call back to reach soméone
that age? RECORD CALL BACK TIME ON DIALING SHEET. Thank you for your time. DIAL NEXT
NUMBER.

END 3: I'm sorry to have disturbed you today. DIAL NEXT NUMBER.

END 4: No one in your household qualifies for our study at this time. Thank you for speaking with me. DIAL
NEXT NUMBER.

END 5: When could | call back to speak to that person? RECORD CALL BACK TIME ON DIALING SHEET.
Thank you for your time. MARK CASE ID ON CHART AS ON HOLD.

GP\WP60\Q\SCREENER.KEY



CASEID ... I
DATE oo | I

MM DD YY
INTH oo, [
TOTALTIME ..ot 1
EDITOR oo AEEEE

GPS Methodolgy in Personal Travel Surye
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Field Demonstration Styd
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SECTION AA: TRAVEL DAY RECALL - OTHER HOUSEHOLD MEMBER Page 1

THIS PAGE INTENTIONALLY LEFT BLANK
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SECTION AA: TRAVEL DAY RECALL - OTHER HOUSEHOLD MEMBER Page 2
REC 01
TIMEBEGAN . ...ttt (N I O 27
AAL. I'd like to ask some questions about your travel on (TRAVEL DAY DATE) using the vehicle with the computer device.

Please understand that we define a trip as any time you went from one address to another. Each stop you make is a g

trip, including picking up or dropping off someone.

COMPLETE COLUMN A BELOW. PROBE FOR EACH TRIP USING THE STUDY VEHICLE REMINDING ABOUT
STOPS ALONG THE WAY. AFTER ALL TRIPS ARE LISTED, ASK B-F FOR EACH TRIP.

A

B.

C.

Think about when you awoke that

What is the address or nearest road

What time did you begin y

morning. Where is the first place you intersection for (TRIP IN A)? LEAVE trip?

went in the vehicle with the device? HOME ADDRESS BLANK.

Where did you go next? ACCOUNT FOR

ALL TRIPS.

AM PM

1. I Y S I
2. N N Y O T
3. L || :|_|_| 1 2
4 I Y O O I
5. I Y I
6. L1 |_|J 1 2
7. |_|_| ;I_l_l 1 2
8. |_|_| |_|J 1 2
9. L1 |_|J 1 2
10. N Y D T
11. N Y O T
12. I Y O I

GP\WP60\Q\OTHERHH\SECTAA .KEY
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SECTION AA: TRAVEL DAY RECALL - OTHER HOUSEHOLD MEMBER

Pag

10.

11.

12.

D. F.
How long did it take you Who was with you? How many miles or blocks
to get there? did you travel?

MINUTES

MILES ....1

L] BLOCKS... 2

MILES ....1

L] L | [ | BLocks...2

MILES ....1

L] BLOCKS... 2

MILES ....1

L] L | | | oBLocks...2

MILES ....1

L] BLOCKS... 2

MILES ....1

Ll L | [ | BLocks...2

MILES ....1

L] L | | | BLocks...2

MILES ....1

Ll L I | | BLocks...2

MILES ....1

L[] L | | | BLocks...2

MILES ....1

Ll L I | | BLocks...2

MILES ....1

L[] BLOCKS... 2

MILES ....1

Ll L | | | BLocks...2

GP\WP60\Q\OTHERHH\SECTAA .KEY
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SECTION B: INSTALLATION OF GPS EQUIPMENT

Page 4

B1.

B2.

B3.

B4.

BS.

B6.

I'd like to ask some questions about the installation of the Global Positioning System or GPS device.

Did you yourself install the GPS device? YES ... (SKIPTOB2) .......covvvian
NO ot
A Who installed the device for you? PROJECT STAFF .. ...t
HOUSEHOLD MEMBER. . . ..ottt 2
RELATIVENOTINHH .. ..ot 3
FRIEND/NEIGHBOR . .. 0ottt ittt e 4
MECHANIC © .ottt e 5
OTHER .............. (SPECIFY) . ..viiiiiiieann.
SPECIFY:
B. Why did you not install the device yourself?
RECORD:

SPECIFY:

SKIP TO SECTION C

Which of the following installation instructions did you Writtenguide. . . ......... ... L. 1
utilize when insting the GPS device into your vehicle? VidEO. . . p.
READ CATEGORIES AND CODE ALL THAT APPLY. Hotline . . ... .. . 3
In-personhelp . ....... ... ... ... .. .. 4
OTHER ................... (SECIFY) . . . .. 5
IF ONLY ONE ANSWER CIRCLED IN B2, SKIP TO B5. WRITTENGUIDE . ... ... 1
Which installation instructions did you consult first? VIDEO ....ovvvvnnnniiiiinniiii e 2
HOTLINE & .ottt et 3
IN-PERSON HELP . ..ottt
OTHER .« .ottt ettt et e e
Which installation instructions did you find most helpful? \\//\1FSIETSEN GUIDE ... 1
HOTLINE & .ottt et k
IN-PERSON HELP . ..ottt
OTHER .« . o ettt et e et et e e

For each type of instruction you used, I'd like you to tell me how clear the instructions were.

IF 1 NOT CODED IN B2, SKIP TO B7.

How clear were the installation instructions in the written

guide? Would you say very clear, somewhat clear,
somewhat unclear, or very unclear?

Do you strongly agree, agree, disagree, or strongly disagree
with the following statement? The written instructions alone
were sufficient to allow me to successfully install the GPS

device.

GP\WP60\Q\OTHERHH\NEWSECTB.KEY

VERY CLEAR ... .. .. 1
SOMEWHAT CLEAR .. ... ... .. i 4
SOMEWHATUNCLEAR . ... ... 3
VERY UNCLEAR ... ... .. 4

STRONGLY AGREE . ........ ... .. .. . i
AGREE . ... . .
DISAGREE . ... ... .
STRONGLY DISAGREE . .......... ... ..., 1

REC 02
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SECTION B: INSTALLATION OF GPS EQUIPMENT Page 5

B7. IF 2 NOT CODED IN B2, SKIP TO B9. REC02
How clear were the installation instructions in the video VERYCLEAR ........ ... 1 84
tape? Would you say very clear, somewhat clear, somewhat =~ SOMEWHAT CLEAR ..., 2

| loar? SOMEWHAT UNCLEAR ...ttt 3
unclear, or very unclear? T A

B8. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE ............... ..o l 85
with the following statement? The video tape alone was g%ﬁ%ﬁzéé ------------------------------------------ g
sufficient to allow me to successfully install the GPS device. STRONGLY DISAGREE ... 1l /iirrrrrmmmmeerrssnies )Y

B9. IF 3 NOT CODED IN B2, SKIP TO B11.

Was the hotline staff able to answer your installation VERYCLEAR ........ ... .. ... i, 1 86
questions clearly? Would you say their answers were very nggw:ﬂ SkIEC/T_FéAh- ------------------------------ :
clear, somewhat clear, somewhat unclear, or very unclear? VERY UNCLEAR . ..o A

B10. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE . ... 1 87
with the following statement? The GPS device cannot be g%i%iét ------------------------------------------ g
installed without hotline answers. STRONGLY DISAGREE . ... frrimmrmmmmemeeeeess )y

B11. IF 4 NOT CODED IN B2, SKIP TO B13.

Was the person who came to your home able to answer VERY CLEAR . ...ttt 1 88
; ; ; ; SOMEWHAT CLEAR .ottt it et e 2
"
your installation quesltlons Clearly 'h Wciuld you say r:hew | COMEWHAT UNGLEAR e 1
answers were very clear, somewhat clear, somewhat unclear,  yeRy UNCLEAR ...................ccooueeeeeenni.. 4
or very unclear?

B12. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE ........... ..., 1 89
with the following statement? The GPS device cannot be AGREE ... ?
installed without peoble coming o vour home DISAGREE ...\ttt ittt et
ns peop gloy : STRONGLY DISAGREE .+« .+ 'veeveeeeeeie )

B13. Did you experience any problems in itisig.the GPS YES ..o (DESRIBE) . .................. 1 90
device? NO P

DESCRIBE:

GP\WP60\Q\OTHERHH\NEWSECTB.KEY




SECTION B: INSTALLATION OF GPS EQUIPMENT Page 6

REC 02
B14. Did you use anyone else's help to install the device? YES o L 91
NO ... (SKIPTOBI15) ........cvenn.. D
A Who helped you? CODE ALL THAT APPLY. PROJECT STAFF . ottt ettt e 1 92
HOUSEHOLD MEMBER. . ...ttt it e ]
RELATIVENOTINHH . . ... 3 94
FRIEND/NEIGHBOR . ..ottt it 4 o5
MECHANIC ...\ttt e 3 96
OTHER .............. (SPECIFY) ...viiiiiiinans. 6 97
SPECIFY:
B. How did the other (person/people) give you assistance?
RECORD:
C. Could you have installed the device without YES o 1 o8
assistance from others? NO P
END 02
B15. How could the installation process be improved?
RECORD:
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SECTION C: USE OF GPS EQUIPMENT Page 7

REC 03
The next group of questions are about your usage of the hand held computer.
Cl1. Did you ever use the hand held computer. YES o L o7
NO ... (SKIPTOC23) .....ovviienn p
Cc2. How did you learn to use the hand held computer? Did you WRITTEN GUIDE .. ... 1 o8
read the written guide, watch the videotape, call the hotline, \I-/Ilcl)D'II'EIfI)NiE ------------------------------------------- 2 23
have project staff teach you in-person, or did you learn from IN-PERSON HELP . . lrooiimmrrrrrrerrrninns b 11
someone else? CODE ALL THAT APPLY. LEARNED FROMOTHER . . ..ot it 5 12
IF ONLY 5 CODED IN C2, SKIP TO C13.
C3. IF ONLY ONE ANSWER CIRCLED IN C2, SKIP TO C5. WRITTEN GUIDE ...\ttt 1 13
Which instructions did you consult first to learn to use the \I-/II(IDD'II'EL(I)NE ------------------------------------------- 2
hand held CompUtero |N_PERSON HELP ................................... 4
OTHER PERSON . ...ttt 5
C4. Which usage instructions did you find most helpful? WRITTEN GUIDE . . ... e 1 14
VIDEO .ottt et 2
HOTLINE . ..\ttt ettt e 3
IN-PERSON HELP . ...ttt ‘
OTHER PERSON . ...ttt 5
For each type of instruction you used, I'd like you to tell me how clear the instructions were.
IF 1 NOT CODED IN C2, SKIP TO C7.
C5. How clear were the usage instructions in the written guide? VERY CLEAR ... it 1 15
Would you say very clear, somewnhat clear, somewhat SOMEWHAT CLEAR .. ... e 2
lear. or verv unclear? SOMEWHATUNCLEAR . ...t 3
unciear, y ' VERY UNCLEAR . ..ot 4
Ce. Do you strongly agree, agree, disagree, or strongly disagree with the Strongly Strongly
following statements? Agree Agree Disagree Disagree
a. The written instructions alone were sufficient to allow me to
successfully learn how to use the hand held computer . . . . . .. 1 2 3 4 16
b. The written instructions alone were sufficient to allow me to
successfully teach other drivers how to use the hand held computer . 1 2 3 4 17
C7. IF 2 NOT CODED IN C2, SKIP TO C9.
How clear were the usage instructions in the video tape? VERY CLEAR ... 1 18
Would you say very clear, somewnhat clear, somewhat SOMEWHAT CLEAR .. .. e 2
lear. or very unclear? SOMEWHATUNCLEAR . ...\ttt 3
unclear, y - VERY UNCLEAR ... ooete oo, 4
GP\WP60\Q\POSTINTVNEWSECTC.KEY




SECTION C: USE OF GPS EQUIPMENT Page 8

Cs. Do you strongly agree, agree, disagree, or strongly disagree with the Strongly Strongly
following statements? Agree Agree Disagree Disagree
a. The video tape alone was sufficient to allow me to successfully

learn how to use the hand held

COMPULET . . et ettt e e e e 1 2 3 4
b. The video tape alone was sufficient to allow me to successfully

teach other drivers how to use the hand held computer. . . . .. 1 2 3 4

Co. IF 3 NOT CODED IN C2, SKIP TO C11.

Was the hotline staff able to clearly answer your questions VERYCLEAR ... ... ... 1
about using the hand held computer? Would you say their e e R g :
answers were very clear, somewhat clear, somewhat unclear, VERY UNCLEAR . .o A
or very unclear?

C10. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE .. ... ...ttt 1
with the following statement? The hand held computer 3%3\2?5'5 """""""""""""""""""""""" g
cannot be used correctly without hotline advice. STRONGLY DISAGREE .............................. i

C11. IF 4 NOT CODED IN C2, SKIP TO C13.

Was the person who came to your home able to clearly VERYCLEAR ... ... .. 1
answer your questions about using the hand held computer? ggmgwgﬂ ShiAI‘EA'R' """"""""""""""" g
Would you say their answers were very clear, somewhat VERY UNCLEAR . oirrrrrrrrrrrrrmmnnnnninnss )
clear, somewhat unclear, or very unclear?

C12. Do you strongly agree, agree, disagree, or strongly disagree STRONGLY AGREE . ...\ttt |
with the following statement? The hand held computer S?si%itt ------------------------------------------ §
cannot be used correctly without people coming to your STRONGLY DISAGREE . ... [ lrooiiiieeeeen )
home.

Cis. Overall, how easy was it for you to use the hand held VERY EASY ... ... 1
computer before each trip? Would you say very easy, ggmgw:ﬂ gﬁf":TCULT ------------------------------ z
somewhat easy, somewhat difficult or very difficult? VERY DIFFICULT © ..o eeeeee e 4

C14. How often were you able to enter trip data into the hand held  ALLTHETIME ... 1
computer? Would you say all the time, most of the time, MOSTOFTHETIME . . ... . e e 2

. o SOME OF THE TIME © ..o\ e ot et e e et e e e 3
some of the time, almost never or never at all: ALMOST NEVER . ...\ 4
NEVERATALL ............... (SKIPTOC16)........ !

C15. How much time was needed, on average, for data entry MINUTES - . o oo oo L]

before each trip?
GP\WPG60\Q\POSTINTVNEWSECTC.KEY

REC 03

19

20

21

22

23

24

25

26

27



SECTION C: USE OF GPS EQUIPMENT Page 9
Cie. How easy was it for you to read the screen on the hand held  VERYEASY ........... ... i, ]
computer? Would you say very easy, somewhat easy, nggw:ﬂ EIA":SFTCULT ------------------------------ z
somewhat difficult or very difficult? VERY DIFFICULT .+« + v oo 4
C17. What problems did you have in using the hand held
computer? RECORD
RECORD:
Cis. Did anyone else help you to use the hand held computer? YES iy
NO ... (SKIPTOC19) ...oovviiieann p
A. Who helped you? CODE ALL THAT APPLY. PROJECT STAFF ...\ttt 1
HOUSEHOLD MEMBER. ... ...\ttt 2
RELATIVENOTINHH . ... 3
FRIEND/NEIGHBOR ... ...ttt 4
MECHANIC . ... g
OTHER .............. (SPECIFY) ..., 6
SPECIFY:
B. How did the other (person/people) give you assistance?
RECORD:
C. Could you have used the hand held computer YES oo iy
without assistance from others? NO P
C19. Was the use of the hand held computer easier or harder than  EASIER ........................... (SKIP TO C20) . . . 1
you thOUght it would be? HARDER . ... ... .. . ?
ABOUT WHAT | EXPECTED .......... (SKIP TO C20) . . . 3
A In what ways was it harder? DESCRIBE
DESCRIBE:
C20. Were there occasions, such as quick trips or when you were YES o L
running late, when you did not have time to input trip data? NO o 2
C21. Would you have preferred keeping a written |og of driving YES L
NO o P

instead of using the hand held computer?

GP\WP60\Q\POSTINTWNEWSECTC.KEY
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SECTION C: USE OF GPS EQUIPMENT

c22.

cz23.

C24.

C25.

Would you be #ling to use this device again in a similar YES ... (SKIPTOC23) ...t
Study') NO ...............................................
A Why would you not use it again? DESCRIBE

DESCRIBE:
While you were driving the vehicle, how much of a GREATDEAL ...\ttt
distraction was created by having the device in use? Would SOME ..o

t deal, some, very little or no distraction at all? VERY LITTLE ».on

You say a grea ) ) y ! NONE . . . it
Did you change your driving habits in any way because the YES
device was in the vehicle? NO ................ (SKIPTOC25) ..................
A In what way did your driving change?

DESCRIBE:

In what way could we improve the device and its usage? Please consider the hand held computer, the menus that app

on the screens, the dlite receiver, the instructions and the help that was available. RECORD

RECORD:

GP\WP60\Q\POSTINTWNEWSECTC.KEY
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SECTION D: GENERAL CONCERNS AND ISSUES - OTHER HOUSEHOLD MEMBER

D1. Did you have any personal concerns about having your YES oo
vehicle's movement recorded by the device? NO ...t (SKIPTOD2) o
A What are those concerns? RECORD VERBATIM.
RECORD:
D2. Do you have any concerns about the government collecting YES o
personal travel data? NO ................(SKIPTOD3) ..................
A What are those concerns? RECORD VERBATIM.
RECORD:
Ds. Did you have any concerns about the safety of your vehicle YES o
while the device was installed? NO ............ (SKIP TOSECTIONE) . ..............
A What are those concerns? RECORD VERBATIM
RECORD:

GP\WP60\Q\OTHERHH\NEWSECTD.KEY
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SECTION E: BACKGROUND INFORMATION - OTHER HOUSEHOLD MEMBER

Page 12

E1l.

E2.

Now | have some final questions. What is the highest grade
of school that you have completed?

Approximately how many miles do you drive in a year's

time?

Thank you very much for helping us with this important study.
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Lexington Area Travel Data Cdlection Test

EQUIPMENT INSTALLATION AND OPERATING INSTRUCTIONS

Inside the shipping box you should have found:
u Thetravel data cdlection equipmentin its carrying case.

= A brief video that provides background information and operating instructions for
the equipment.

u lllustratedoperating instructions for the equipment (this document).

u An envelope labeleReturn Instructions, containing instructions for returning
the equipment at the end of your participation. Your retate ¢ marked on the
envelope.

u An envelope containingm@money order for $20. A second money order worth

$30 will be sent toyou at the end of your participation.

Hand-Held Computer

Power Plug

GPS Receiver

Travel Data Callection Equipment

Lexington Area Travel Data Collection Test Equipment Installation & Operating Instructions



Getting Started

Locate the video tape and the equipmentyiig case and remove them from the shipping box.
Also remove the two envelopes included in the box. You need to save the shipping box and
packing materials; theyilvbe used to retrn the equipment to the test administrator at the end
of your test period.

are in the carrying case compartment marked with #iteele logo. The third e“:f
carrying case compartment contairscélical and dataannectiondor the

equipment as well as additional cables. This compartment is not marked and

you do not need to open the third compartment to install oatgoére travel  U.S. Department

data collection equipment. OfTra'I‘jgg”a“O”

The equipment carrying case has three compartments. The hand-held
computer and power plug are in the carrying case compartment marked with
the U.S. Department of Transportation logo. The GPS receiver and its cable

The enclosed video tape, which lasts about 12 minutes, instructs you on how to
install and operate the travel data collection equipmentoufprefer writen qp

instructions, the following step-by-step narrativié guide you through the .; é
process.

RT3
As you watch the video or read the instructions, be sure to have tiokehedd Ld |

computer with you so you can follow along with the instructions for operating Battelle logo
the touch screen. The computer’s batteryificgent to opeate the computer

while you watch the video. You do not need to bgaur automobile to @ctice using the
computer.

Lexington Area Travel Data Collection Test Equipment Installation & Operating Instructions



INSTALLATION

Installing the travel dta collection equipment your vehicle requires two simple steps:
1. You will place the GPS receiver on tte®f of your vehicle.

2. You will plug the powerard into your vehicle cigatte lighter.

Step 1: Installing the GPS Receiver

Place the equipment gging cases flat on the front
seat ofyour vehicle with the painted logos facing up
(Figure 1).

Remove the GPS receiver and its cdimen

the compartment marked with the Battelle Io%&
and place it on the seat (Figite Leave the ~
other compartment closed until you are ready to
install the power plug (Step 2).

\

Figure 2

The GPS receiver is equipped with a magnetcimb

that allows you to install the GP&aeiver on theoof of your vehicle. You can@te the
receiver in any position on thieof of the vehicle; however, placing theceiver near one edge
of the roof (near a window or door framejjlyminimize the length of cable that is outside.

Lexington Area Travel Data Collection Test Equipment Installation & Operating Instructions
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We recommend that you install treceiver near a seldom-used rdaor or window so that the
cable can be placetirough the rear door or window. The excess calil®evin the rear floor
or seat area and out of the way of the driverfeort seat passengers.

You may place the GPS receiver nedmat door of the vehicle. The GPS cable can heqd
around the door frame, or through a window, and across the floor of the vehicle. The cable
should be @cedunder a floor mat or very near theas, awayrom the driver’'s or passenger’'s
feet.

CAUTION:

If your vehicle is equipped with air bags you must not place the cable near the air bag
compartment on the vehicle dahboard or steering wheel. In the event of an accident, the
cable could interfere with air bag operation.

The cable should be placed securely out of the way so that it does not interfere with
normal vehicle entry and exit. If placed improperly, the cable could become a tripping
hazard when entering and exiting the vehicle.

The GPS receiver is placed on toef of the vehicle by simply
setting the receiver in the chosen location (Fig)reBe sure to
place the receiver awdsom a sun roof or other roof top Lol
equipment, such as a luggage rack. The GPS receiver needs.an___sss
unobstreted view of the sky téunction properly, and placing wn-h] J
the receiver near a luggage rack or other item may interfere wi ‘

GPS receiver operation.

Figure 3

Place the cabléhtough the door or window, and shut the door
close the window (Figure 4). You can store any excess GPS

cable in the carrying case compartment and close the 7
compartment using the Velcro closure.

Figure 4

Lexington Area Travel Data Collection Test Equipment Installation & Operating Instructions



Step 2: Installing the Power Plug

The hand-held computer and power plug are in t
carrying case compartment marked with

the U.S. Department of Transportation

logo. Remove these items from the

carrying case andate them on the seat (Figure
5).

The power plug is designed to fit in your vehicle’s
cigarette lighter socket. First, remove the cigaret
lighter from the socket and set it aside. The pow
plug is installed by firmly inserting the plug into
your vehicle’s cigaette lighter socket (Figui@).

The power plug should remain plugged in for the
duration of your test period (Figure 7). You can
store any excess power cable in the carrying case
compartment and close the compartment using the
Velcro closure.

You have completed the installation of the travel
data collection equipment.

Figure 7

Lexington Area Travel Data Collection Test Equipment Installation & Operating Instructions
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Note: The travel data collection equipment does not require much power. The equipment will
not drain your vehicle’sditay, even when the vehicle is parked overnight and the equipment is
left on.

Lexington Area Travel Data Collection Test Equipment Installation & Operating Instructions



OPERATIONS

To begin operating the system, remove the hand-held computer from the carrying case and open
the cover by opening the Velcro closure between the tab and the front cover. Fold the cover
front behind the computer so that you can see the screen. The cover front can be held in place
behind the computer by folding the tab under the computereataching the Velcro closure.

You may need to adjust the lighting around you or shift the computer to achieve a comfortable
viewing screen.

Control Panel

Place the computer finont of you so that the rabbit icon is to your right. The hand-held
computer’s controls are on the right hand side of the computer (the side opposite the cable
connections). Three controls are available:

POWER ON/OFF: This switch controls the power to the hand-held computer. To turn
the computer ON, push the power switch all the way to the right (toward the top of the
computer) and release it. The switch has a spring that witirétto the initial position

when it is released. The computer is turned off by moving the switch in the same manner.
There may be a brief delay after the movement of the switch before the computer turns
off.

BACK LIGHT OFF/ON : This switch controls back-lighting for the screen. The back
light should be on when yoeceive the computer, andaild remain on.

CONTRAST WH EEL (MARKED WITH L/H) : The contrast wheel allows you to

control the contrast of the screen for different lighting conditions. Ylueed to adjust

the contrast periodically to have a clear image on the screen, as ambient light conditions
change.

CAUTION:

Operating the hand-held computer requires your completattention: Do not operate the
computer while your vehicle is in motion.
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Using the Computer

Turn the computer on and adjust the contrast wheel so you can clearly see the screen. The hand-
held computer operates using a “touch screen”, which means that data are entered by touching
specific items directly on the screen. Only light pressure is redoreita enty.

A stylus that can be used for data
entry is included with the computer
in a compartment in the upper right
corner (Figure 8a, 8b).

You may also use your finger for .
data entry ifyou prefer, or if the stylus is missing or has been
lost (Figure 9).

’
kA

Start Trip Figure 9

{Who's In Tke Car?}
OMYER

The “Start Trip” screen (Figure 10) is the
beginning point for yourata enty. For this
survey, a trip is defined as any driviagtivity | ||=tart Trip
from beginning to end that congpés a single oS
activity. For example, wheyou leave home | ‘e

in the morning to go to work ardtop off your
children at school along the way, you have
completed two trips as defined in thiggey.
The first trip is from your home to the schoq|
with the activity of taking the children to
school; the second trip is from the school tg
your work pace with the activity of going to 32IPM,

Figure 10
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work.

To begin recording a trip, simply touch the “Start Trip” button in the upper left part of the screen.
Your next screen ilvbe a “Driver Activity” screen (Figurdl1).

CAUTION:

Use this computer only when your car is properly parked. The survey does not require
any data entry while your vehicle is

moving. ey T
LChuoos: the driwer: Drdver's maior accivwily
. . er Pick Up or Drop Off Passz2ngers
Driver Activity wark or Schod!
Coreen Perscnal of Hausehold Business
o h d . q Eat Ot
nce you have started a trip record, you Socizlor Recreasianal
need to identify the driver and the driver’s Madical or Dental @|
- . . . Dty s ey Lol e rm
activity for this trip. The names of all Drive-"s specific activity
licensed drivers in your household are
included in the list shown in the left half of
the screen under the heading “Choose thg
driver”. In addition, the list includes the ; —
choice “Other” to include drivers that may EndTrp g | Continue 4
not be members of your household (for .
example, coworkers or members of a car Figure 11

pool).
Select the driver by touching the name of the person that is driving the vehicle on this trip.

Next, you Wil select the driver’s activityor this trip. The driver'sctivity should be for the
immedate trip destination only. The possible choices are listed in thgottipn of the right half

of the screen under the heading “Driver’'s majotivity”. Touching the @mow enclosed in a

circle allows you to scroll the list of majactivities so that all selections are available. Some of
the major activities W need a more specific definith. The lower portion of the screen will

show the choices for these specéitivities automatically when the major activity is selected.
Not all of the major activities have more specific choices. The following table summarizes the
choices available in the driver activity screens.

Select the driver’'s major activity by touching the item in the list. If there are specific activities
associated with the major activity (as shown in the right column of the table), the specific activity
choices will automatically appear on the bottoontion of the screen. $ait the specific activity

by touching the item in the list. When the driver’s activity has been selected, touch the
“Continue” button to exit this screen.
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Your next screen iWbe a “Passengeactivity” scr

een (Figurd 2).

Note: Touching the “End Trip” button will erase all of tregalyou have input thus far and will

return you to the “Start Trip” screen.

Driver’s Activity

Driver's Major Activity

‘j)river’s Specific Activity

Pick Up or Drop Off Passengers

-Pick Up Passenger
-Drop Off Passenger

Work or School

-Work Place
-Work-related Business
-School, College, University

Personal or Household Business

-Shopping

-Errands and other personal business, such as
bank, post office, dry cleaner, video rental, barber,
car repair, etc.

Eat Out none
Social or Recreational none
Medical or Dental none
Return Home none

Other

-Religious Activities

-Volunteer Work
-Community Meetings, Political or Civic Events
-Other

Passenger Activity

) . ] Choosc 3 passen yor: I"aszen Zer's 1eajer achivity
If there are no passengers for this trip, simply || Cther ToDay Care or Presc wol

11 ” S‘IEVE U "1
touch the “No passengers button at the botto M e ek o Sehool
of the screen to exit this screen and proceed hizx Parscnal or Hause hold Business
i i i Sammy Eat Cwt
directly to reording the trip dta. et o Recrezsianal @|
bdmmime] s Mt

Passenser's specitic aclivite

-

If passengers are in the vehicle for this trip, yo
need to identify them. The names of all membgrs
of your household are included in the list on th
left half of the screen. In addition, the list

includes the choice “Other” to include passen

=
A%

| End Trp

example, coworkers, members of a car pool,

_ _ Figure 12
children’s friends).

Lexington Area Travel Data Collection Test Equipment Installation & Operating Instructions



10

Identify one passenger by touching the name of the person in the list. Next, select that
passenger’s major activifgr this trip, just as you setted the driver’'s major activity (Figuie).
Remember, the trip major activityfisr this passenger and should be only forithenediate
destination for this trip. The possible choices are listed in the top portion of the right half of the
screen and in the left column of the following table.

Passenger’s Activity

Passenger’'s Major Activity %assenger’s Specific Activity
To Day Care or Preschool none

Go Along for the Ride none

Work or School -Work Place

-Work-related Business
-School, College, University

Personal or Household Business -Shopping

-Errands and other personal business, such as
bank, post office, dry cleaner, video rental, barber,
car repair, etc.

Eat Out none
Social or Recreational none
Medical or Dental none
Return Home none
Other -Religious Activities

-Volunteer Work
-Community Meetings, Political or Civic Events
-Other

The passenger’s activity is selected in the same manner as the driver’s activity. Once again,
touching the arrow W scroll the list of majoractivities so that all selections are available. Select
the passenger’s major activity by touching the item in the list. If there are specific activities
associated with the major activity (as shown in the right column of the table), the specific activity
choices will automatically appear on the bottoontion of the screen. $ait the specific activity

by touching the item in the list. When the passenger’s activity has been selected, touch the
“Continue” button to exit this screen.

Note: Touching the “End Trip” button will erase thetalyou have input thus far andlweturn
you to the “Start Trip” screen.
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If you indicated “No PassengersJr this trip, the computer i proceed directly to data
recording. If passengers are raliedfor the trip, your next screen is a “Passenger
confirmation” screen (Figure 13).

L Th ML A T P |

Passenger Confirmation The passengers and purposes listed below are assigned 1o

this trip, Teadd ancther Tassenger, tap “Add Fassenger”,
To Legin yomr trip, 1ap “Contioms”,

Loreen (Go Along For The Ride

The passenger confirmation screen lists the
passengers and their activities in the center|of
the screen. If other passengers are in the
vehicle, touch the “Add Passenger” button g
repeat the stepdave until all passengers an
their activities are identified. When all
passengers and their activities are identified)
touch the “Continue” button to begin trip
recording. Your next screen (Figure 16) will
indicate thatyour trip is being recorded.

o=
—
o

Ackd Passenger

Figure 13

Note: Touching the “End Trip” button will
erase the datgou have input thus far and return you to the “Start Trip” screen.

Data Recording

The data rearding screen (Figure 16) lists the driver, passengersactivitiesfor each as they
were entered. The spinning globe in the upper left portion of the screen meamdateatto/
has been completed and trip oeting has begun.

You should now set the computer aside
and begin your trip. The computer can la
on the seat next tgou, or you may use the
carrying case as a “saddlebag” to hold th
computer out of the way while you are
driving (Figures 14 and 15). When
handling the computer, please be careful
not to grip the hand-held computer on the
“touch screen” surface gou may
accidently enter data that was not
intended.

Figure 14 Figure 15

The computer does not require any attention wale are driving. Your next intaction with
the computer will be wheyou reachyour destination and congikyour trip activity.
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End Trip

When you eachyour destination, park your vehicle before picking up the computer.

If you reachyour destination and all the information shown on the screelili costect, simply
touch the “End Trip” button in the lower left portion of the screen (Figure 16). This will
complete data rexding for this trip and return you to the “Start Trip” screen.

If you reachyour destination but the information shown on the screen is no longer correct

becauseiou changed your mind about where you were going, you can use the “Change” button
in the lower right corner of the screen to
correct thenformation. The “Change” Yourtrp is Wrhe's [n The Car?|
button allows you to change thate entry if| |b=irgrecorded. |orvee _ _
you should change your destination along | e sy, [T T B er Proe (i Faesongers)
the way, and should be used before you

touch the “End Trip” button.

P ASEEMGERS
[ Toreen SGo Along Fo- The Fide)

For example, when you leave your work
place,you enter a tri@activity of “Return
Home”. However, during the drive home,
you remember that you need to stop by tf

bank. When you arrive at the bank, touch . ; WD
the “Change” button and youilibe SETR M.
returned to the driveactivity screen. Then .

simply change the driver activifyom Figure 16

“Return Home” to “Personal or Household Business/Other Errands” and touch the “Continue”
button and verify the information f@ach of the passengers (ifya in the vehicle. Be sure to
include information for all passengers in the vehicle, including any changes in passenger trip
activities resulting iryour stop at the bank. When you return to the “End Trip” screen, simply
touch “End Trip” to complete the trip rex for the travel just compled. When you finish your
business at the bank, you would then start a new trip witadtaaty “Return Home”.

Touching “End Trip” returns you to the “Start Trip” screen. The computer is reahcépt
information for your next trip. When you touch “Start Trip”, the compuiéassume that the
driver is the same as for the previous trip. You may nowaetheprocess for your next trip.

CAUTION:

Operating the hand-held computer requires your completattention: Do not operate the
computer while your vehicle is in motion. The survey does not require anyath entry
while your vehicle is moving.
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DISCONNECTING THE C OMPUTER

When your test period is congpé,you will need to disonnect the computer and wen it to the
test administrator. This process requires three simple steps.

1. Turn off the hand-held computer. Please return the stylus tages ipl theupper right
portion of the computer. Close the cover using the Velcro tab teqbrihe screen.

2. Unplug the power plug from the cigéte lighter. Both the mal-held computer and the power
cable can now be returned to their carrying case and secured using the Velcro closure.

3. Remove the GPS receivfesm the roof of your vehicle and remove the cable from under the
floor mat and other areas. Coil the cable amd@lthe GPS receiver and the cable in their
carrying case, securing them with the Velcro closure.

REPACKING AND SHIPPING

After completing the disconnection of the computer and the GPS receiver, place the equipment,
in the carrying case, in the original shipping package. Please include the instructional video tape
also. Remove the return address label for the package, and tape the package closed for
shipment. Attach the netn address label to the outside of the package.

Blue Chip Express of Lexington is providing courier services for the test. When the package is
ready to return, just telephone Vivian Tufono or Skip Kraemer at 233-2233 to arrange pick up of
the equipment package. Generally, the package should be picked up at the same address where
it was delivered to you. If another address is required for pick up, be sure to give the correct

pick up address when you call Blue Chip Express. All delivery and pick up services have been
pre-paid. There is no cost to you for this service.

TEST ADMINISTRATOR

The test administrator for the Lexington Area TravatdCollection Test is Mr. Marc Gudon
of the Lexington Area MPO. If you should have any questions about the test, you @t con
Mr. Guindon at the address and telephone listed below.

Lexington-Fagtte Government Center
200 East Main Street
Lexington Kentucky 40507-1310

Telephone (606) 258-3178
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THANK YOU

Thank you for participating in the Lexington Area Travelt® Collection Test. dur household

is one of only 100 households in the Lexingtonditeyand Jessamii@ounty area to participate

in this test. Your participation and feedback provides us with valuable information about the use
of new technologies for the cedtion of personal travel data needed/byr local and national
transportation planners.

We hope that this has been an enjoyable experience for you.

Program Host:
Lexington Area Metropolitan Planning Organization
Lexington-Fagtte Government Center
200 East Main Street
Lexington Kentucky 40507-1310

Project Sponsor:
Federal Highway Administration
U.S. Department of Transportation
400 Seventh Street
Washington, D.C. 20590

Prime Contractor:
Battelle
Transportation Division
505 King Avenue
Columbus, Ohio 43201-2693
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Appendix D

Field Test Materials

Several items were used in the Lexington Area Travel Data Collection Test to communicate with
the respondents. This appendix includes examples of thetsgiats. The following materials
are included, in the following order.

Exhibit Description

1 Presolicitation letter, sent t@aroximately 1,300 commercially-obtained
addresses with listed telephone numbers.

5 Local newspaper article describing the field test. This article was included as a
part of the presolicitation letter.
Informed consent to particape in the field test. The qgendent was required

3 : : : .
to sign and return this form before the equipment was released for their use.

4 Thank you étter to the rggondents, sentnmedately after the equipment was
returnedaccompanied by the fingbrtion of the incentive payment.
Follow up letter to the r@endents, including a tri-fold information brochure

5 ) - .
with preliminary result$rom the field test.




Exhibit 1

LEXINGTON AREA METROPOLITAN PLAXNING ORGANIZATION
TRANSPORTATION PLANNING FOR FAYETTE AND JESSAMINE COUNTIES

LEXINGTON-FAYETTE GOVERNMENT CENTER
DVISION OF PLANNING

200 EAST MAIN STREET

I BINGTON, KENTUCKY 40807-1310

September 3, 1996

Drear Lexington Resident;

Your involvement in an upcoming field test to assist local und federal transportation planners is impertant to
lhe future of onr community.

Planners at the U.S. Department of Transportation recognize (hat ransportation is much more than streets and
highways, public transit, walkways, bike paths. and carpoel services. Transportation is really ahout your ability
to get where you need to go, whether it is to work, school, shopping, or someplace elsc. Occasionally, officials
need to ask residents about their daily travel so they can determine if government policies and activities are
moving in the right direction to meet these needs.

The traditional methods of obtaining daily wavel information are costly and time consuming. The Federal
Highway Administration has therefore selected Lexington, K'Y as a site to conduct a field test of a new
methodalogy for collecting these data.

As explained in the enclosed newspaper article, the field test will use a mini-computer and satellite receiver
placed in a personal vehicle to record the vehicle’s movement over six days. Telcphone mterviews with the
drivers will atso be used to check the accuracy of the equipment and its ease of use.

Households in Lexington wilt be called at random and asked to help with this project. [ your home is catled,
the interviewer will determine if anyone in the household over the age of 18 is eligible to participate. I an
eligible participant is found, the interviewer wili ask 1o speak to them. After providing some background
information over the phone, and having the opportunity to ask questions about the field study, arrangements
will be made for delivery of the recording device. A signed consent by a person at least 18 years of age will be
obtained prior to delivery, Following the retum of the unit and a second telephone interview, participants will
be paid $50.

Participation in this study is strictly voluntary and will not entail any major risks. Participants may refuse 10
answer any guestion during the interviews, or discontinue participation entirely. All information gathered in

this study is completely confidential. Respanses will be used for study purposes onlv and will not be relcased
w0 anyone. Individual names will not appear in any reports which result from this study.

If you have any questions you can contact me by telephone at 258-3160. We hope that when the interviewer
culls your home you will support and cooperate with our research efforts.

Thank you.
/ 7
H. Robert Kennedy

Transporlation Planning/MPO Manager

PHOXNE (506} 258-3160 FAX (606) 258-3163
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Exhibit 3

LEXINGTON AREA METROPOLITAN PLANNING ORGANIZATIOX

TRANSPORTATION PLANNING FOR FAYETTE AND JESSAMINE COUNTIES

/ \ LEXINGTON-FAYETTE GOVERNMENT CENTER
DMSION OF PLANNING
200 EAST MAN STREET
LEXINGTON, KENTULKY 40807-1310

Informed Consent to Pariicipate
in Lexington Area Travel Data Collection Test

You are being asked to participate in the test of a rave! data collection device (hereafier referred
to as the “device™) to be conducted in the Lexington, Kentucky metropolitan area. The device
consists of a small hand-held computer, a Global Positioning System (GPS) receiver, and
connecting cables and packaging. The device must be installed in your personal vehicle for up
to six days to record daily travel information.

L addition to the usage of the device, participation includes the completion of two telephone
interviews. The first interview has already been completed to determine eligibility for full stady
participation. The second interview will be completed following the six-day usage of the device,
You will be catled at a time and place convenient for you and asked to answer questions about
your travel on a specific day (chosen at random from among the six) and about the use of the
device in general. The interview will take about 30 minutes.

The device is being developed to assist local and Federal povernment transportation planners by
improving data collection methods and data accuracy through the use of automatic data
collection devices. The interview will provide comparison dala for an alternate methed of data

collection.

The device will contain a computer system and display screen, which will be used to enter
information abour the occupants of your vehicle and purposes of the travel. The device requires
no data input ot other intcraction while driving the vehicle. You have the responsibility w
operate the vehicle safely, in the same manner as you operate any vehicle, obeying all traffic
signs, signals and laws.

As part of the 1ravel data collection test, the position and progtess of your car and your
interaction with and operation of the device will be recorded. The data collected will be used o
cvaluate the potential of the device for improving travel data collection. The data collected will
not be used for any ather purposes and individual data will nat be released to anyone outside of
the study team. Although the results of this research will be published, the data generated from
individual usc of the vehicle and from personal interviews will be kept confidential,

For your participation in this test you will receive $50. An initial payment of 20 wili be made
upon completion of the initial telephone eligibility interview and receipt of the device for the test.

The balance of $30 will be paid after completion of the follow-up interview and upon return of
the device at the completion of your participation in the test,

PHONE (606) 258-316D FAX (606} 258-3163



I'understand thal this consent covers all drivers in my household who may drive the vehicle while
the device &s installed. Any additional drivers in my household who drove the vehicle o the
travel day to be studied will also be called and asked to complete the folfow-up lelephone
inlerview. Al the time that they are called they will be given their own chance to apree or reluse
to complete the interview.

| have been given an opportunity to ask questions about the device and the test, the procedures to
be used, the operating instructions, and 1 helieve thar | have sufficient information fo agive this
informed conscnt.

[ agree and understand that I will maintain adequate insurance on my¥ vehicle in accordance with
applicable state law and that [ will remain responsible for any destruction or damage to my
vehicle as a result of my participation in this study. I understand that Baitelie expressly assumes
any and all risks associated with the device including its mallunction, breakage, theft, or other
accident that may cause damage to the device.

' I have additional questions about the study, T may call Mare Guindon at {606) 258-3178. If1
have any concemns about my rights as a rescarch pariicipant | may call Margaret Pennvbacker,
Ph.ID. at (919) 344-3717.

Tunderstand that I may withdraw this consent al any time and discontinue my participation in this
project. However, until I do. T consent to the procedures described above.

PRINT NAME:

ADDRESS:

PHONT::

SIGNATURE:

DATE:

Please sign and return one copy of this consent in the enclosed postage paid, pre-addressed
envelope so that your travel device can be delivered to vou as soon as possible. You should keep
the second copy of the consent for [ulure reference.

Thank you for your participation.



Exhibit 4

LEXINGT(ON AREA METROPOLITAN PLANNING ORGANIZATION
TRANSPORTATION PLANNING FOR FAYETTE AND JESSAMINE COUNTIES

LEINGTON-FAYETTE GIVERHRMENT CENTER
DIISION OF PLANNING

200 EAST MAIN STREET

LEXINGTON, KENTUCKY 40507-1510

Dcar

Thank you for participating in the Lexinglon Area Travel Data Collection Test. Enclosed is the
330 money order as the finat payment of our “thank vou” for your time and effort.

Only 100 households in Fayette and Jessamine countics participated in the field test. As
indicated at the beginning of the project, no individual information is ever relcased, and your
name, address and phone number are not attached to the data. Your participation has provided us
with valuable information aboul how new technology will assist transportation planners in
gathering travel data. This project will keep our area on the leading edge of transportation
planning in the United States.

At the completion of the project. we will send you a copy of the project summary. We expect
this to be completed in March, 1997,

Once again, we appreciate your support and participation in this important research study.

Marc Guindon

Senior Transportation Planner
Lexington Area MPO
MG:mg

Enclosure

PHONE (606} 258-3160 FAX (606) 258-3163



LEXINGTOX AREA METROPOLITAN PLAXNING ORGANIZATION

TRANSPORTATION PLANRING FOR FATETTE AND JESSAMINE COUNTIES

LEGNGTON-FAYETTE GOVEENMENT CENTER
DWVISION OF PLANNING

200 EAST MAIN STREET

LEXINGTON, RENTUCKY 40507-1310

July I8, 1967

Dear Citizen:

Last fall you took part in an experiment hosted and coordinated by the Lexington Area
Metropolilan Planning Organization and sponsored by the Federal Highway Administration.
You volunteered to put ar: automatic data collection device in your persanal vehicle as we tried
to learn how to improve sources of personal travel data for municipal and transportation
planning. We recently compleled the analysis of the results from the Lexington area field test,
and we thought you might like to know what we have leamncd.

The enclosed brochure provides some highlights from the study results. Overall, the experiment
has provided some interesting results and insights iate personal travel data that will benefit both
transportation planners and drivers. Also, becanse of your willingness to participate in the
experiment and your overwhelming acceptance of this technology, other similar applications are
being planned or are underway.

The suceess of this experiment 1s & credit to the citizens of Fayette and Jessamine counties. 1 join
our friends at the Federal Highway Administration and other participating organizations in saying
thank you for your willingness to participate in this research study.

Sincerely,

H. Robert Kﬁ/

Transportation Planning/MPO Manager

PHONE (606} 258-3160 FAX (606} 258-3163



Lexington Area
Travel Data Collection Test

Participation

The citizens of Fayette and Jessamine
counties were instrumental in the success of
this research program. The Federal Highway
Administration (FHWA) and the test
administrators were surprised, and very
pleased, with the response that we received.

Approximately 2 out of 3 eligible households
that we telephoned agreed to participate in the
field test, exceeding our expectations.

The automatic data collection devices

Eligible Heusehold Participation

Refusals

Consents

generally worked very well during the field

test in the Lexington area. You took excellent
care of our equipment and returned it
promptly and in good order.

Several of you had some problems with the
device. The most commonly reported
problem was the need to adjust the screen
contrast frequently so you could read the
menu choices on the screen. A second issue
related to the menu choices. Several of you
indicated that you were sometimes unsure

which option was appropriate for your
activity, leading to confusion when selecting
from the menu choices. Thanks to you, we
are able to solve these problems before the
devices are used again.

Travel Comparisons

As a group, you are probably not surprised to
know that the people in Lexington drive about
the same as other people across the country.
On average, you take about 4.5 trips a day
with 1.6 people in your car. An average trip is
about 6 miles, which is a little less than most
of the United States, and you’ll travel about
27 miles a day. Analysis of the electronic data
indicates that, on average, your trips are a
little shorter and take less time than trips
included in the national surveys. We expected
this result because the automatic data
collection device has the potential to be more
accurate than most interviews.

You also helped us to demonstrate something
that we often believed. Generally, when
interviewed about their travel habits, people
tend to round travel times to 10, 15, and 30
minute intervals. In fact, when you were
interviewed after you had used the data
collection device, you rounded your time
estimates to 10, 15, and 30 minute intervals,
as shown in the following figure. However,
the other line at the bottom of the figure
shows the trip times recorded by the data
collection device during the field test. As you
can see, they are quite different, and this result
supports the notion that the real distribution
of trip times may be very different from the
interview results. Similar tendencies to round
occur in reporting trip distances as well, so
this result is important to our understanding
of personal travel habits.

Another important result focused on the
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amount of time needed to enter data into the
hand held computer before each trip. The
following figure shows that about 75% of the
time this process took 1 minute or less.
About 95% of the data entry tasks were
completed in two minutes or less. Fora
household that takes about 6 trips per day,
only 6 to 12 minutes are required for data
entry. This is important because the time
required to retrieve the same information in a
telephone interview may require 20 to 30
minutes.

New Information
A big advantage of this technology for travel

Data Entry Time
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2 minutes
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data collection is the ability to match it with
electronic maps provided by your local
government. This allows travel planners to
determine the types of roads you travel on, in
addition to how much you travel. An example
of this information for the Lexington study is
shown in the following table. This type of
data was impossible to collect using
traditional methods.

Percent of Daily Travel

|
Freeway 2.9% I
Arterial Highway 10.4% I
Major Arterial 32.8% I
Minor Arterial 29.5% I
Collector 8.8% I

Local-Thru Street 15.6% I
.

Method Acceptance

In general, you were overwhelmingly
favorable in your acceptance of the data
collection device. You preferred the
automatic device over a written travel diary by
a9to 1 margin. Only 1 in 20 participants had
concerns about the government collecting
personal travel data. Those concerns were
personal privacy issues. When asked if you
would participate again in a similar study, you
responded yes by a 50 to 1 margin.

Future Applications

This technology will continue to be used for
travel data collection. The equipment used in
the Lexington test has already been

reprogrammed and is now being used in a

study of truck activity in California. Other
planning organizations are also starting to use
this technology in their travel surveys.

Once again, thank you for your participation.

The Lexington Area Data Collection Test was a
proof-of-concept experiment to test new, electronic
methods of collecting personal travel data. This
experiment, and its successful conclusion, was
possible only through the cooperation and active
participation of the citizens of Fayette and
Jessamine counties, Kentucky.

Host Lexington Area Metropolitan
Planning Organization

200 East Main Street

Lexington, KY 40507

Sponsor Federal Highway Administration U.S.
Department of Transportation
400 Seventh Street, SW
Washington, D.C. 20590

Contractor Battelle
Transportation Division
505 King Avenue
Columbus, OH 43201
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